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Abstract

Since the collapse of the communist system, the global economy has been exposed
to considerable changes. This development, which was fostered by the increasing
globalization and the liberalization of trade and capital markets, was very distinct in
former socialist countries in Central and Eastern Europe as their economic system
had been exposed to a complete overhaul.

At the beginning of the transition, the Central and Eastern Europen (CEE) economies
were dominated by the public sector, whereas foreign controlled firms played a
marginal role. Despite the relatively high educated workforce, the socialist legacy
had produced a technological stagnation, a massive public sector, a low degree of
entrepreneurial activities, and a vanished capital stock. Under these circumstances,
it was a challenging task to implement the institutional and economic transition in
CEE economies.

After the recession of the initial transition phase in the early 1990s was overcome,
the institutional transition, structural change, and privatization process evolved at
a different extent across CEE countries. The former satellite states implemented a
rapid transformation of the economic system and joined the European Union (EU),
whereas the countries of the Commonwealth of Independent States (CIS) faced severe
difficulties in adapting their system to the new environment. Due to the lack of
capital and knowledge, foreign direct investment (FDI) has played a crucial role in
the process of technological renewal and economic development in CEE economies.

This thesis aims to spot light on the role played by multinational enterprises (MNE)
in the transition process in CEE countries. Therefore, the thesis focuses on two
research objectives. The first part investigates the determinants of the location
decision of MNEs in CEE regions. Taking the different transition paths of CEE
countries into account, the findings suggest that the distribution of FDI follows a
path dependency, which is driven by agglomeration economies and by the access
to locally bounded inputs, such as a well-qualified workforce or natural resources.
Hence, the distribution of FDI in CEE regions is not dominated by efficiency seeking
behavior. In contrast, foreign affiliates tend to amplify the regional concentration of
economic activities.



The second part of this thesis investigates the impact of FDI in host economies.
The findings provide evidence that FDI may contribute to the competitiveness of
economic actors in the host economy. These so-called spillover effects depend on the
embeddedness of foreign affiliates in the host economy in form of demand-and-supply
linkages, technology transfer, as well as on the absorptive capacity of domestic firms.
The findings suggest that domestic manufacturing firms at the end of the value
chain, small in size, and with a low degree of productivity experience the largest
spillover effect from services FDI. Furthermore, the results indicate that knowledge
transfer to local actors in the host economy may be explained by the foreign affiliates’
integration in global production networks rather than by the degree of local sourcing.



Acknowledgments

I am very grateful to have the opportunity to express my deepest appreciation to
many people, who have contributed to the successful finalization of this dissertation.

First of all, I wish to express my gratitude to my supervisors, Sjoerd Beugelsdijk
and Björn Jindra. Sjoerd, your guidance, support and confidence were essential for
the implementation of this thesis. Especially, I want to thank you for the time you
dedicated for the intensive supervision during the final phase of the dissertation.
Björn, I am thoroughly grateful for your reliable guidance during the period of this
dissertation, and for your inspiring support and feedback in the development process
of my research interests.

The whole dissertation would not have been possible without the exchange, support
and confidence, I experienced from many colleagues at the Halle Institute for Economic
Research (IWH), who were part of a great and unique working environment. Most
of all, I am deeply grateful to Jutta Günther for her guidance and support in my
academic development since my starting day at the IWH. Jutta was always at my
disposal to discuss projects, my dissertation, but also topics going beyond our research
field. Within my working group, Andrea Gauselmann was a reliable colleague and it
was a big pleasure to cooperate with her. I would like to express thanks to Gerhard
Heimpold for his confidence and cooperation. The exchange with him and with
Udo Ludwig have always been very insightful, espcially due to their rich knowledge
about the transition process of East Germany. Furthermore, it was an appreciable
experience to work with Benjamin Damm, Walter Hyll, Claus Michelsen, Toralf
Pusch, Iciar Dominguez-Lacasa, Wilfried Ehrenfeld, Frieder Kropfhäußer, Sebastian
Rosenschon, Muhammed Kudic, Alexander Giebler, Marina Gruševaja, Mirko Titze,
Lutz Schneider, Eva Dettmann, Nicole Nulsch, Sabine Freye, Matthias Brachert,
Gunnar Pippel, Dominik Weiß, Christian Schulz, Albrecht Kauffmann, Michael
Schwartz, and Maike Irrek. I also would like to express thanks to Jan Neumann
and Manuela Scholz for their organizational support. I would also like to thank
Jan Engelhardt, Dominik Völlmecke and Clemens Fuhrmeister for their support as
student assistants.



My research stay at the Faculty of Economics in Ljubljana was a distinctive experience.
In this context, I want to thank Jože Damijan for his support and helpful guidance
during my stay in Slovenia. I really learnt a lot during the intensive cooperation with
Jože, Matija Rojec and Črt Kostevc, who also have also contributed to the successful
implementation of this thesis being my co-authors in Chapter 5. Furthermore, the
research stay in Ljubljana was enriched by the exchange with Sandra Damijan,
Mojca Lindic, Renata Dombrovski, Luca Marcolin, Marija Drenkovska, and by the
organizational support from Sandra Ðurašević and Dijana Llugolli.

In the context of the cooperation project with the Higher School of Economics I had
the great opportunity to travel twice to Moscow. During both stays I learnt a lot
about the Russian society and I met many interesting people. Especially, I am highly
grateful that I could actively cooperate with Ksenia Gonchar in a research project,
which was the framework for the paper presented in Chapter 4. Furthermore, I would
like to thank Ksenia and her husband Sergej for their kind hospitality and insights
into the society. The research cooperation would not have been possible without the
support of Andrej Yakovlev. I sincerely would like to thank to Victoria Golikova,
Boris Kunetzov, Olga Uvarova, Eugenia Nazrullaeva, Israel Marques, David Szakonyi,
Michael Rochlitz, and Guzel Garifullina for their kind support and informative
exchange.

For this dissertation I would like to express my gratitude to the members of the
University of Groningen, who have enabled my enrollment as an external PhD student.
The linkage to the chair of International Business would not have been possible
without the cooperation with Sjoerd, Gjalt de Jong and Dut Van Vo. Dut spent
several research stays at the IWH and it was always a big pleasure to work with
him. I sincerely thank Arthur de Boer from SOM Research Institute for his kind
help to fulfill the administrative requirements for this dissertation. Furthermore, I
am highly grateful to Steven Brakman and Bruno Merlevede from the University
of Ghent for their time and interest they dedicated to read this thesis and for their
helpful comments.



Finally and most importantly, I would like to express my deepest gratitude to my
family. Hanna, thank you very much for your great patience, comprehensive support
and love. Paul, your smiles, happiness, and the big pleasure seeing you grow are an
invaluable moral support. I am most grateful to my parents for their enduring and
unconditional love, support, and trust. Finally, I would like to express special thanks
to Mechtild for her incredible support during Paul’s early days.

Philipp Marek
Berlin, March 2015.



Contents

1 Introduction 1
1.1 Setting the Scene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Theoretical Framework on FDI . . . . . . . . . . . . . . . . . . . . . 4

1.2.1 The Establishment of Foreign Affiliates . . . . . . . . . . . . . 4
1.2.2 The Impact of FDI in the Host Economy . . . . . . . . . . . . 8

1.3 The Scope of the Thesis . . . . . . . . . . . . . . . . . . . . . . . . . 12
1.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2 Regional Determinants of MNE’s Location Choice in Post-Transition
Economies 17
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
2.2 Theoretical Background and Estimation Approach . . . . . . . . . . . 20

2.2.1 Economic Theory . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.2.2 Econometric Approach . . . . . . . . . . . . . . . . . . . . . . 23

2.3 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.3.1 Enterprise Data . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.3.2 Regional Data . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

2.4 Empirical Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
2.5 Discussion and Summary . . . . . . . . . . . . . . . . . . . . . . . . . 37

3 Agglomeration and FDI in East German Knowledge-Intensive Busi-
ness Services 41
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.2 Theoretical Background . . . . . . . . . . . . . . . . . . . . . . . . . 43

3.2.1 Economic Theory . . . . . . . . . . . . . . . . . . . . . . . . . 43
3.2.2 Econometric Approach . . . . . . . . . . . . . . . . . . . . . . 45

3.3 Hypotheses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
3.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
3.5 Empirical Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
3.6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

4 The Regional Distribution of Foreign Investment in Russia. Are
Russians more appealing to Multinationals as Consumers or as
Natural Resource Holders? 57
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57



4.2 Theory and Literature . . . . . . . . . . . . . . . . . . . . . . . . . . 59
4.3 Research design and construction of the sample . . . . . . . . . . . . 64

4.3.1 Research Design . . . . . . . . . . . . . . . . . . . . . . . . . . 64
4.3.2 Construction of the sample . . . . . . . . . . . . . . . . . . . . 66

4.4 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . 72
4.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

5 Spillovers from Services FDI to Manufacturing Firms in New EU
Member States 83
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
5.2 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
5.3 Data and Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . 89
5.4 Estimation Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
5.5 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
5.6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

6 Heterogeneous FDI in Transition Economies – Advancing a novel
approach to assess the developmental effects of backward linkages111
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
6.2 Literature Review and Research Questions . . . . . . . . . . . . . . . 114
6.3 Data and Descriptive Analysis . . . . . . . . . . . . . . . . . . . . . . 120
6.4 Estimation Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
6.5 Estimation Results and Discussion . . . . . . . . . . . . . . . . . . . 128
6.6 Concluding Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

References 139

Appendix 163
A.2 Regional Determinants of MNE’s Location Choice in Post-Transition

Economies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
A.2.1 Specification of the Coefficients of the Empirical Function . . 163
A.2.2 Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

A.3 Agglomeration and FDI in East German Knowledge-Intensive Business
Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

Samenvatting (summary in Dutch) 169



List of Figures

1.1 Economic indicators in CEE transition economies . . . . . . . . . . . 2
1.2 The structure of this thesis . . . . . . . . . . . . . . . . . . . . . . . . 12
2.1 Spatial distribution of FDI investments per NUTS-2 region (2000-2010) 27
3.1 Spatial distribution of FDI, employment, and patent registrations in

the KIBS sector per ROR . . . . . . . . . . . . . . . . . . . . . . . . 49
5.1 Development of foreign output in services . . . . . . . . . . . . . . . . 90
5.2 Share of foreign controlled services over all domestic inputs in manu-

facturing industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91



List of Tables

2.1 Enterprise variables and their sources . . . . . . . . . . . . . . . . . . 26
2.2 Distribution of Enterprises per country, industry and origin of MNE . 28
2.3 Summary of regional variables, their sources and expected impact on

dependent variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.4 Mixed Logit regression for the whole sample and sectors. . . . . . . . 32
2.5 Mixed Logit regression for each country . . . . . . . . . . . . . . . . . 36
3.1 Summary of regional variables and their sources . . . . . . . . . . . . 51
3.2 Conditional Logit Estimation Results . . . . . . . . . . . . . . . . . . 53
4.1 Distribution of FDI and origin of investors . . . . . . . . . . . . . . . 67
4.2 Distribution of FDI firms across sectors . . . . . . . . . . . . . . . . . 68
4.3 Selected economic characteristics of sample Russian regions, depending

on resource availability and market size . . . . . . . . . . . . . . . . . 70
4.4 Variables included in the analysis . . . . . . . . . . . . . . . . . . . . 71
4.5 Conditional Logit regressions: Natural resource endowment and sectors 74
4.6 Conditional Logit regressions: Export Status and sectors. . . . . . . . 77
4.7 Conditional Logit: Robustness Checks. . . . . . . . . . . . . . . . . . 79
5.1 Average share of foreign services inputs in manufacturing firm between

2003 and 2008 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
5.2 Regression on spillover of services FDI with aggregate foreign service

linkage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
5.3 Spillover of services FDI on domestic firms . . . . . . . . . . . . . . . 97
5.4 Spillover of services FDI on domestic firms - Countries . . . . . . . . 99
5.5 Spillover of services FDI on domestic firms - Initial size and initial

productivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
5.6 Spillover of service FDI on domestic firms across each manufacturing

sector - NACE Rev.1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . 102
5.7 Services FDI spillover on domestic manufacturing firms - Pavitt’s

classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
5.8 Service FDI spillover on domestic manufacturing firms with disaggre-

gated service linkage. . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
6.1 Descriptive presentation of the final sample per country . . . . . . . 122
6.2 Structure of supplies across the sample . . . . . . . . . . . . . . . . . 122
6.3 Extent and intensity of backward linkages across countries . . . . . . 123
6.4 Extent and intensity of backward linkages across industries . . . . . . 123



6.5 Variable measurement . . . . . . . . . . . . . . . . . . . . . . . . . . 125
6.6 Estimation results: Extent of backward linkages - OLS . . . . . . . . 130
6.7 Estimation results: Extent of backward linkages - Tobit . . . . . . . 131
6.8 Estimation results: Backward Linkage Intensity – Ordered Probit . . 133
6.9 Estimation results: Backward Linkage Intensity – Ordered Probit . . 135
A.1 The 33 NUTS-2-regions included in the dataset . . . . . . . . . . . . 164
A.2 Descriptive statistics of the secondary variables . . . . . . . . . . . . 165
A.3 Correlation table of explanatory variables . . . . . . . . . . . . . . . . 165
A.4 Conditional Logit for the whole sample and subsamples. . . . . . . . 166
A.5 Regional distribution of KIBS FDI . . . . . . . . . . . . . . . . . . . 167
A.6 Correlation table of explanatory variables (log values) . . . . . . . . . 168



Articles

Chapter 2 Gauselmann, A. and P. Marek (2012): Regional Determinants of MNE’s Loca-
tion Choice in Post-transition Economies, in: Empirica, Vol. 39 (4), p. 487-511.

Chapter 3 Marek, P. (2012): Agglomeration and FDI in East German Knowledge-intensive
Business Services, in: Economia Politica, Vol. 29 (3), p. 343-360.

Chapter 4 Gonchar, K. and P. Marek (2014): The Regional Distribution of Foreign Invest-
ment in Russia: Are Russians more Appealing to Multinationals as Consumers
or as Natural Resource Holders?, in: Economics of Transition, Vol. 22 (4), p.
605-634.

Chapter 5 Damijan, J., Č. Kostevc, P. Marek, M. Rojec: Spillovers from Services FDI to
Manufacturing in New EU Member States - Work in progress.

Chapter 6 Giroud, A., B. Jindra, P. Marek (2012): Heterogeneous FDI in Transition
Economies – A Novel Approach to Assess the Developmental Impact of Back-
ward Linkages, in: World Development, Vol. 40 (11), p. 2206-2220.



1 Introduction

1.1 Setting the Scene

Since the collapse of the communist system, the global economy has been exposed
to considerable changes. The increasing globalization, which was amplified by the
liberalization of trade and capital markets, has caused more intense relationships of
economic actors across countries. As a consequence, the international trade in goods
and services rose from US$ 4,360 billion in 1990 to US$ 17,433 in 2013 (see OECD
2014). Over the same period of time, the global stock of foreign direct investment
(FDI) jumped from nearly US$ 2 trillion to above US$ 25 trillion (see UNCTAD
2014). This development has been associated with an increasing internationalization
of firms, since the share of output generated by foreign affiliates in global GDP more
than doubled from 21.2% in 1990 and to 46.5% in 2013 (see UNCTAD 2014:p.29). As
theoretical (see Helpman, Melitz, and Yeaple 2004) and empirical (see e.g. Driffield
and Love 2007) evidence suggest that multinational enterprises (MNEs) are more
productive than domestic ones, the investigation of the role of MNEs and FDI is
highly relevant in order to understand the prospects of economic growth across
countries over the last two decades.

In their transition from socialist planned economies to market economies, Central
and Eastern European (CEE) countries were exposed to a complete overhaul of their
economies. The internationalization trend has been above-average in these economies.
At the beginning of the transition, the CEE economies were dominated by the public
sector, whereas foreign controlled firms played a marginal role. Despite the relatively
high educated workforce, the socialist legacy had produced a technological stagnation,
a massive public sector, a low degree of entrepreneurial activities, and a vanished
capital stock. Under these circumstances, it was a challenging task to implement
the institutional transition in these economies. As outlined by Detscher (2006), this
process required a new economic and institutional framework, a liberalization of
markets as well as an industrial privatization and restructuring.

In the initial transition phase, the structural change and privatization process
were accompanied by uncertainties and a dramatic increase of unemployment with
a different extent across countries. On the one hand, the former satellite states
implemented a rapid transformation of the economic system and joined the European
Union (EU) in 2004 or 2007, respectively. As shown in figure 1.1a, the share of the
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Figure 1.1: Economic indicators in CEE transition economies
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EU New Member States (NMS) in global output fell from nearly 2% in the late
1980s to 1.3% in 1992 and stabilized at a level 1.8% in the middle of the 1990s.
Today, nearly 2% of global output is generated in the NMS. On the other hand, the
countries of the Commonwealth of Independent States (CIS) faced severe difficulties
in adapting their system to the new environment. The share of the CIS countries in
global GDP more than halved between 1990 (3.8%) and 1998 (1.6%) followed by a
recovery after the year 2000 reaching a share of 2.3% in 2013. This relation holds for
the distribution of inward FDI, which was marginal at the beginning of the transition
process. In comparison to the CIS countries, which emerged as a significant recipient
of FDI after the year 2000, the NMS started to attract a considerable amount of FDI
after the recession of the initial transition phase was overcome in the early 1990s.
Today, CIS and NMS countries account each for more than 3% of the global inward
FDI stock.

FDI has played a crucial role in the early stages of the transition in CEE economies
going beyond the obvious provision of the capital needed for the industrial restruc-
turing. In order to understand the fundamental role of FDI, it is important to
consider the heterogeneity of firms. Beugelsdijk, Brakman, et al. (2013) define a
pecking order of internationalization as the most productive firms are engaged in
multinational activities, medium productive firms are active in exports, and the least
productive firms stick to domestic markets. Hence, MNEs can be considered as the
forefront of economic performance (see e.g. Driffield and Love 2007). This concept is

2



confirmed by key indicators illustrating the leading role of foreign affiliates in the
catching-up process in CEE economies. In 2001, more than 60% of the investments
carried out in the Czech Republic, Hungary, Poland, and Slovakia, were implemented
by foreign controlled firms. Since their share in overall employment was much lower
(between 30 and 45%), MNEs can be considered as "a means to support the process
of technological renewal and economic development" (see Günther and Gebhardt
2005).

Theoretically, foreign controlled firms potentially introduce superior technologies to
the host economies (see e.g. Findlay 1978). Thus, FDI can reduce the technological
gap between transition economies and industrialized countries. This effect is not only
restricted to the MNE itself, since technological externalities might stimulate local
actors in the host economy if domestic firms are endowed with a sufficient degree
of absorptive capabilities. Evolutionary frameworks go beyond the assumption to
consider MNEs as a carrier of technology. Firstly, interactions with the local business
environment may raise the technological capabilities of MNEs itself. Therefore, the
location choice of MNEs is not only driven by the aim to reduce costs, but also by
technology and knowledge seeking motives. Secondly, internationalized firms might
benefit from the internal diffusion of knowledge within the MNE, which is captured
in the framework of technological accumulation by Cantwell (1989).

The overarching research questions of this thesis can be split into two complementary
categories. Firstly, this thesis analyzes the decision of MNEs, where to establish
a foreign affiliate, followed by the investigation of the impact of FDI in the host
economies. Taking the different transition paths taken by CEE countries into account,
the first empirical chapter (Chapter 2) investigates the regional location choice
of MNEs in three CEE economies, namely the Czech Republic, Poland, and East
Germany. With respect to the generation of knowledge, the subsequent chapter
(Chapter 3) focuses on FDI in knowledge intensive business services going to East
German regions. The last analysis of the first part (Chapter 4) investigates the
determinants of FDI to Russian regions with a focus on the impact of the access to
natural resources. In the second part, this thesis applies two different approaches in
order to analyze the impact of foreign affiliates on the domestic economy. Chapter
5 analyzes spillovers of services FDI on the productivity of manufacturing firms in
six NMS using a traditional production function approach. Complementary to the
traditional production function approach, Chapter 6 accounts for the technological

3



heterogeneity of foreign affiliates by using survey data obtained from the IWH FDI
Micro Database.

1.2 Theoretical Framework on FDI

This section provides a short overview of the theoretical foundation of the inter-
nationalization of firms and of the impact of foreign affiliates in the host economy.
Until the 1960s, FDI was embedded as a byproduct in neo-classical trade theory,
suggesting that the distribution of FDI is driven by interest rate variations. Insights
from Regional Economics and International Business show that the location of FDI
is influenced by agglomeration forces and by the characteristics of multinational
enterprises (MNEs). Concerning the effect of FDI in host economies, spillovers to
local firms occur if foreign firms introduce superior technologies to the local economy.
Diverging strands of the economic literature show that the spillover effect to local
firms rests upon the technological gap between the home and host economy, the
absorptive capacity in the host country, the role of the subsidiaries within MNEs
and the local business environment as well as on spatial dependencies.

1.2.1 The Establishment of Foreign Affiliates

Theoretically, FDI was initially integrated in the neo-classical international trade
theory, whose general equilibrium is subject to a set of strict assumptions. Building on
the validity of these assumptions, the theoretical frameworks of Regional Economics
and International Business show that FDI cannot be explained exclusively within
the neo-classical framework. In the field of Regional Economics, the New Economic
Geography describes the spatial concentration of activities as an evolutionary process,
while International Business theory stresses the role of market imperfections as the
driver behind the endogenous growth of a multinational enterprise (MNE).

Neo-classical Trade Theory of International Economics

In the first half of the 20th century, theories on FDI evolved as a byproduct of the
neoclassical theory of international trade (see Ietto-Gillies 2012), which is one of the
fundamentals of International Economics and originates to Heckscher (1919)
and Ohlin (1933). In the neo-classical two-country model with two products and two
factors of production (labor and capital), differences in the relative proportion of
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factor endowment cause differences in the relative costs of production leading to a
specialization of a country in the product with the comparative advantage.

In the basic neo-classical trade model, both factors of production are not mobile
between countries, and the general equilibrium can be achieved through trade. Nurkse
(1933) extended the basic model by adding capital movements to the framework,
which are driven by interest variations, without a distinction between portfolio and
direct investment.

The basic neoclassical model described above, suggests unilateral capital flows from
low to high interest countries. However, the reciprocal structure of FDI across coun-
tries and industries contradicts this assumption (see e.g. Hymer 1960). Furthermore,
as outlined by Ietto-Gillies (2012) the general equilibrium in neo-classical theory
is subject to several assumptions: perfect competition in the product and factor
markets, constant returns to scale, immobility of labor (and capital in the basic frame-
work), absence of transportation costs and uncertainty, as well as the homogeneity
of products, consumer preferences, and technology.

Regional Economics

In their essay on the relevance of geography in economic theory, Brakman and
Garretsen (2003) stress the importance of space and endogeneity of factor allocation
in the general equilibrium framework underlying the neoclassical trade theory. As
described above, in the neo-classical approach with a fixed factor allocation, trade can
lead to a general equilibrium under the conditions of perfect competition, constant
returns to scale and the omission of transport costs. Sophisticated models even
showed that under the relaxation of these conditions trade might lead to a general
equilibrium. Anyhow, Brakman and Garretsen (2003) conclude that the possibility
of factor mobility, including migration, changes the picture considerably due to the
forces of agglomeration economies, which predominantly arise at the local level (see
Krugman, Fujita, and Venables 1999).

On the basis of the new trade theory (Krugman 1980), which describes a general
equilibrium model with increasing returns to scale and transportation costs, Krugman
(1991) initiated the New Economic Geography (NEG) by adding an additional factor
to the framework, namely the endogeneity of factor endowments. The NEG argues
that the presence of increasing returns to scale, local externalities, and economic
integration leads to the spatial concentration of economic activities (see e.g. Fujita
and Thisse 2013). Thus, the rise of industries in the form of clusters follows a
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cumulative and evolutionary process, since firms tend to locate in existing industrial
centers (Barrios, Görg, and Strobl 2006). According to the NEG perspective, the
industrial concentration is driven by firms’ tendencies to concentrate production
near markets and suppliers with a distinct capability to generate knowledge. Despite
improved information and communication technologies (ICT), the generation of
knowledge is highly concentrated as shown in the distribution of patents (see e.g.
Florida 2005).

According to Arauzo-Carod, Liviano-Solis, and Manjón-Antolín (2010), agglomera-
tion forces are probably the most studied determinant in the decision-making process
of firms where to locate. Their meta-analysis on FDI location choice studies concludes
that the extent of agglomeration forces differs across industries. Moreover and in
line with Krugman, Fujita, and Venables (1999), the regional heterogeneity is often
considered as a key factor behind the decision of MNEs to locate in particular agglom-
erations (see Beugelsdijk and Mudambi 2013). Theoretically, most of the empirical
studies on the location decision of foreign firms refer to the model of monopolistic
competition developed by Dixit and Stiglitz (1977), which links a production cost
function with a demand function of a representative utility-maximizing individual.
On the basis of the NEG and the Dixit-Stiglitz model, Head and Mayer (2004)
developed a theoretical framework for the location choice analysis of foreign direct
investments serving as theoretical foundation behind many studies on the distribution
of FDI (see e.g. Amiti and Javorcik 2008).

International Business

Early International Business (IB) theory on the internationalization of firms
refers to the assumptions of the neo-classical framework described above. According
to Hymer’s (1960) approach of monopolistic advantages, FDI can be distinguished
from portfolio investment due the possession of control over business activities abroad.
Thus, interest rate variations cannot exclusively explain the characteristics of FDI.
By relaxing the assumption of a perfect competition, Hymer (1960) notes that FDI is
based on the exploitation of ownership-specific advantages (such as size, technological
expertise, access to cheaper sources of finance, market power and managerial skills). If
a foreign firm outperforms domestic competitors, which are exposed to local benefits
from their existing embeddedness in the local business environment (lower costs
of communication, absence of exchange rate fluctuations and preference for local
suppliers), a firm enters a market through the establishment of an affiliate.

6



In addition to ownership-specific advantages, the reduction of transaction costs is
considered as a key determinant of a MNE’s decision to establish a production plant
abroad. According to Buckley and Casson (1976), the potential for a MNE to downsize
transaction costs is based on market imperfections, which are especially relevant in
the markets of intermediate inputs and knowledge transfer. The internalization of
these potentials in form of a centralization of control under a common ownership
can establish or extend the competitive advantage of a MNE (see e.g. Buckley and
Casson 1976; Rugman 1980). Thus, the internalization theory provides an explanation
why firms become multinational by building on transaction costs (see Ietto-Gillies
2012:p.102).

Dunning (1977) combined several strands of the economic literature such as the theory
of the firm, organization theory, trade theory and location theory in order to develop
the eclectic paradigm explaining the internationalization of production. According to
Dunning (1979) a multinational enterprise enters a foreign market if the following
three conditions take place. Firstly, a MNE must posses a competitive ownership-
specific advantage over its competitors as described by Hymer (1960). Secondly, the
location of investment must offer advantages such as access to markets, resources,
labor market characteristics, as well as a matching of well-functioning political, legal
and cultural environment. And thirdly, following the theory of internalization above,
a firm benefits from the internalization of the use of inputs, which allows the firm to
avoid external markets and to reduce transaction costs.

All the theoretical frameworks of the internationalization of firms described above are
based on an ex-ante comparison between a firm, which decides whether to establish an
affiliate in a foreign location, and the (potential) rivals in the corresponding market.
The dynamics of the internal (learning processes and the allocation of production and
competences within the enterprise) and external (potential interactions between the
MNE and other actors in the local market) forces behind the (endogenous) growth
of MNEs are omitted in these models.

Penrose’s (1959) resource-based view on a firm as a collection of productive assets
and its intra-firm coordination of activities forms the basis for the competence or
capability-based theory of the endogenous growth of firms driven by internal factors.
For a MNE, the improvement of its capabilities and knowledge base is considered as
a key determinant to maintain its competitive advantages (see Penrose 1959). As
noted by Cantwell and Piscitello (2000), firms develop their capabilities through
"internal learning processes in form of evolutionary experimentation".

7



The evolutionary perspective is captured by Nelson and Winter (1982), who suggest
that organizational capabilities and routines of a firm are interdependent and tacit,
and evolve slowly on the basis of experiences within the firm. Moreover, Teece, Pisano,
and Shuen (1997) created the concept of dynamic capabilities suggesting that in
rapidly changing environments, a firm’s performance highly depends on the evolution
of internal technological, organizational and managerial processes within the firm.

In the theoretical perspective of technological accumulation, Cantwell (1989) considers
the development of technology as a cumulative process within the firm as a process to
lower production cost, and to raise the productivity as well as the quality of products.
In terms of productivity growth, the accumulation of technology, which is reflected in
the skills of the workforce, and the development of firm-specific assets, is a dynamic
process and explicitly excludes productivity growth induced by static economies of
scale. In this context, product and process innovation activities are identified as
a fundamental condition for firms to maintain or enhance profits (Cantwell 1989).
Moreover, the geographical dispersion of technological activities is considered a
determinant for the success of innovations, due to the potential of the transfer of
knowledge and innovation between affiliates within a MNE (see e.g. Cantwell 1989).

In addition to intra-firm processes, firm-specific learning, the accumulation of technol-
ogy, and interactions with the local business environment are relevant for spillovers
as well. Cantwell (1987, 1989) stresses the dynamic interaction between MNEs and
existing spatially distinct capabilities, which are embedded in the economic structure
of a location including the potential for industrial linkages and spillovers. In this
context, a MNE benefits from the technological environment in the location of its
investment and generates spillover effects to local suppliers, customers and com-
petitors. Therefore, Cantwell (1989, 1995) concludes that in the context of a firm’s
location and innovation strategy, locational advantages are considered endogenous
due to the spillover effects of its activities. Thus, such evolutionary based theoretical
frameworks go beyond the perspective of MNEs as pure transaction cost-minimizers.

1.2.2 The Impact of FDI in the Host Economy

The second part of this thesis deals with the impact of foreign firms on the host
economy. In the economic literature, this question is linked to externalities or spillovers
from foreign affiliates to local firms, and is one of the main FDI related research
and policy issues. In the literature on International Economics, traditional models
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explaining FDI spillovers through technological spillovers rely upon a production
function approach as well as the concepts of absorptive capacity of the host country
and the technological gap between the home and host economies. International
Business and Regional Economics emphasize the importance of the technological and
organizational heterogeneity of MNEs as well as spatial dependencies in the search
for FDI spillovers.

FDI spillovers in International Economics

In the field of International Economics productivity spillovers from foreign
affiliates to domestic firms have been a prominent topic of academic research. FDI
spillovers can occur between firms that are vertically integrated with foreign affiliates
(vertical, inter-industry spillovers) or in direct competition with them (horizontal,
intra-industry spillovers). Additionally, vertical spillovers can be classified into forward
(domestic firms demanding inputs provided by foreign affiliates) and backward
(domestic firms supplying foreign affiliates) linkages.

The fundamental condition for FDI spillovers to occur rests upon the assumption that
foreign affiliates introduce superior technologies and organizational skills to the local
economy (see Findlay, 1978, and Griliches 1979, 1992). Therefore, the diffusion of the
new technologies introduced by foreign firms as well as the transfer of organizational
skills are considered as the channels contributing to the productivity growth of local
firms (see e.g. Teece 1976; World Bank 1993).

The first model on technological spillovers through FDI was introduced by Findlay
(1978) suggesting a positive impact of the technological gap between the host and home
economy on the potential for spillovers to local firms. Concerning the characteristics
of the host economy, Borensztein, De Gregorio, and Lee (1998) stress that the
effect for FDI spillovers is not only related to the technological gap. These authors
argue that the application of advanced technologies introduced by foreign affiliates
requires a sufficient level of human capital. This assumption is in line with the
concept of absorptive capacity introduced by Cohen and Levinthal (1989). Wang and
Blomström (1992) assume that the diffusion of technology through FDI is subject to
two types of costs; the transaction costs to the multinational transferring technology
to its subsidiary and the learning costs of domestic firms implementing the new
technologies.

Early empirical studies on FDI spillovers were focused on the sectoral level (see e.g.
Caves 1971; Blomström 1986) with mixed evidence for FDI spillovers. It has been
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argued that industry level studies have produced upward-biased spillover effects,
since more productive sectors are more likely to attract inward FDI (see Driffield and
Love 2007). Nowadays, the dominant concept to spillovers analysis is based on the
production function approach using firm-level information. The results of firm-level
studies depend on the study design as well as on the type of FDI spillovers. With
respect to horizontal FDI spillovers, Markusen and Venables (1999) developed a
theoretical framework how FDI affects local firms in the same industry and stress two
contrary effects: a competition effect might reduce the profits of local firms, whereas
linkages to local suppliers may reduce input costs. In their meta-analysis Görg and
Strobl (2001) observed mixed results of horizontal FDI spillovers on productivity
growth of local firms. Furthermore, the authors critically point out a publication bias,
differences between cross-section and panel data and the sensitivity to the definition
of the presence of multinationals.

Concerning the potential of vertical FDI spillovers, Rodriguez-Clare (1996) derived a
theoretical framework suggesting that local firms benefit from FDI through vertical
backward linkages when communication costs between the foreign affiliate and its
headquarter are high, and when the host and home economy are not too different in
terms of the variety of intermediate inputs. Empirically, the study by Javorcik (2004),
who detected positive FDI spillovers via backward linkages in Lithuania, is regarded
as a benchmark for studies on vertical FDI spillovers and redirected the attention
from horizontal to vertical spillovers. As detailed input information is predominantly
missing in firm-level data, she derived inter-sectoral linkages from input-output
tables assuming a homogenous input structure across firms within a given sector.
Javorcik’s results were confirmed by several studies as shown in a meta-analysis by
Havranek and Irsova (2011). By investigating 3,626 FDI spillover estimates, these
authors conclude that the spillover effects of vertical backward linkages are positive
on average, whereas vertical forward spillovers are only marginally positive. The
majority of studies on vertical FDI spillovers focuses on the manufacturing sector,
while only a small fraction of studies analyzes the effect of FDI in the services sector
on the productivity in the manufacturing sector.
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Insights from International Business and Regional Economics

As described above, Cantwell’s approach towards technological accumulation (Cantwell,
1989) suggests that the effects of FDI depend on the interactions within and between
firms. These effects are considered dynamic and endogenous rather than static. With
regard to spillover effects on the host economy, Cantwell suggests that the potential
for spillovers in the host economy depends on the technological heterogeneity of
MNEs as well as on existing regional distinct capabilities (see Cantwell 1989, 2009).

The literature on International Business grasps further dimensions behind the
spillover effects of FDI on the host economy going beyond the transfer of knowledge
from the foreign affiliates to local firms. Firstly, the success and extent of technology
transfer is supposed to be endogenous and, thus, subject to the local absorptive ca-
pacity described above and to the characteristics of the MNE such as size, experience,
duration of presence in the market and R&D intensity (see e.g. Teece 1977; Castellani
and Zanfei 2006). Secondly, the potential for local spillovers and technology transfer
depends on the heterogeneity of subsidiaries, particularly on the role of the subsidiary
within the MNE as well as on the subsidiary’s capability to self-generate knowledge.
In this context, Marin and Bell (2006) argue that spillovers can only occur in the case
that foreign subsidiaries are technologically active in host economies with a distinct
role of the subsidiaries’ autonomy and of local business environment. And thirdly,
Castellani (2012) notes that local firms, which are not affected by the introduction of
superior technologies provided by foreign subsidiaries, can benefit from FDI through
pecuniary externalities such as a reduction of the prices of inputs used in production.

Another important aspect in FDI spillovers rests upon the relation between spatial
proximity and the extent of knowledge spillovers as explained by New Economic
Geography (Krugman 1991). One of the first studies investigating the spatial dimension
of knowledge spillovers through FDI was implemented by Aitken and Harrison (1999),
who hypothesized that FDI spillovers "are likely to be captured first by neighboring
domestic firms, and perhaps gradually spread to other, more distant domestic firms".
But their data on Venezuelan firms did not provide any empirical support for their
hypothesis. More recently, Driffield (2006) and Crespo, Fontoura, and Proença (2009)
found evidence for the spatial dependency in FDI spillover estimations. This finding
confirms findings from the literature on agglomeration economies suggesting that
learning effects within and across industries occur on a local rather than on a national
level (see e.g. Porter 1996).
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1.3 The Scope of the Thesis

As shown in the previous discussion, this thesis takes three theoretical frameworks
on FDI into account, namely International Economics, Regional Economics and
International Business. The empirical part of the thesis consists of two research
objectives investigated in five chapters. The first objective deals with the question
where do MNE locate in CEE regions and includes three FDI location choice studies.
The second part of the thesis focuses on the impact of foreign affiliates in host
economies by making use of two theoretical approaches (one more embedded in
International Economics, one more in International Business) to investigate spillovers
from FDI to local firms. The overall structure of the thesis is illustrated in figure 1.2.

Figure 1.2: The structure of this thesis

As already discussed, agglomeration economies are highly relevant for the analysis
on the location choice of MNEs. As agglomeration economies predominantly arise
at the local level (see Krugman, Fujita, and Venables 1999), the three empirical
chapters on the locational factors affecting the decision of MNEs where to establish
an affiliate, are subject to the regional dimension. Thus, these investigations are
theoretically embedded in the New Economic Geography (NEG) belonging to the
field of Regional Economics. In the literature, the model by Head and Mayer (2004)
has been widely used explaining theoretically the location choice of MNEs. This
model combines elements of the NEG with the assumption of an utility-maximizing
firm, which chooses the location maximizing the firm’s profit. This approach also
includes elements from the classical trade theory, as the FDI location choice can
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be explained by the regional factor endowment including costs-minimizing motives
and the importance of the access to distinct inputs such as natural resources. As
argued before, the development of foreign affiliates themselves is subject to an
evolutionary process, which is incorporated in the decision process of MNEs where
to locate. Hence, the FDI location choice contains elements from all three theoretical
frameworks described above. Due to the choice of regions as the spatial unit of
investigation, the theoretical emphasis is on Regional Economics.

The investigation of the determinants of FDI in CEE economies starts in Chapter 2
with a multi-country setting at a regional level. By extracting information from the
population of the IWH FDI Micro Database, the empirical analysis of this chapter
refers to information on subsidiaries registered in 33 regions in East Germany, the
Czech Republic and Poland between 2000 and 2010. The results show that agglomer-
ation advantages, such as sectoral specialization as well as a region’s economic and
technological performance prove to be the most important pull factors for FDI in
CEE regions. These findings also hold for single-country regressions. With respect to
the regional absorptive capacity across these economies, the findings suggest that
education matters for the attraction of FDI, especially regarding the economically
more sustainable FDI in more advanced sectors of the economy. Therefore, FDI
in CEE regions is not only dominated by efficiency seeking behavior, but also by
strategic assets which seems especially true for East Germany and for the service
sector, where well-qualified labor is an important location factor.

The latter finding provides a compelling motivation for Chapter 3, the investigation
of the distribution of FDI in knowledge-intensive business services (KIBS), which
has become crucial for the regional innovation performance in knowledge-based
economies. As the global distribution of innovation is highly concentrated, Florida
(2005:p.50) summarizes that "innovation, economic growth, and prosperity occur in
places that attract a critical mass of talents." Thus, FDI in science-based sectors
can be considered as a driving force behind the spiky economic structure that puts
capital and large metropolitan areas at the forefront of globalization. Hence, Chapter
3 empirically assesses the determinants of FDI in the East German KIBS sector
showing that a high regional capability for technological interactions explains the
path-dependency in the KIBS sector.

The final FDI location choice study in Chapter 4 focuses on the distribution of FDI
in Russian regions. As shown above, Russia has only recently emerged as a large
recipient and investor of FDI. The transition process in CIS countries differs from
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the paths taken in CEE economies, which have already joined the EU. In comparison
to CEE economies, the distribution of FDI across Russian regions is concentrated
in few locations. On the one hand, some aspects of the structure of FDI are similar
to the distribution of foreign affiliates in CEE as large urban agglomerations are
among the major recipients of FDI. On the other hand, the access to core industries
is highly regulated in the Russian Federation. Despite these restrictions and the
fundamental role of natural resource in the Russian economy, regions endowed with
natural resources have reported a high concentration of FDI inflows. The empirical
analysis, which combines firm-level information obtained from the Ruslana Database
with regional statistics, suggests that the access to markets and agglomeration forces
are among driving forces behind the distribution of FDI in Russia, which corroborates
the findings in Chapter 2 and 3. With respect to the access to natural resources,
the findings show that the effect is sensitive to its measurement, and that resource
endowment spurs co-location of services FDI.

The second part of this thesis focuses on the impact of FDI in host economies and
is split into two empirical chapters. The first chapter on FDI spillovers (Chapter 5)
uses the traditional model of technology transfer, which draws upon a production
function approach and upon the assumption of a homogenous input structure across
firms within a given sector. Theoretically, this framework is embedded in the field
of International Economics and considers the arguments of technology gap and
absorptive capacity as the fundamentals for spillover potential in host economies.
In addition to the traditional approach, the analysis in Chapter 6 follows an ap-
proach capturing the technological heterogeneity of foreign affiliates relying upon
the theoretical framework of International Business.

The empirical analysis in Chapter 5 focuses on the question how services FDI affects
the productivity of manufacturing firms in six NMS (Bulgaria, Czech Republic,
Estonia, Romania, Slovakia, and Slovenia) in the period between 2003 and 2008.
Economically and politically, this question is of interest, since the analysis focuses
on the period when these countries’ joined the EU, which was accompanied by
far-reaching liberalization reforms. Academically, not many studies have addressed
the impact of services FDI on manufacturing productivity (Havranek and Irsova
2011). In the context of the market reforms, the NMS experienced a large growth
in the share of foreign investments across sectors and countries. The analysis uses
firm-level information from the Amadeus database. The regressions confirm previous
findings on the positive impact of services FDI on the productivity of domestic
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manufacturing firms through vertical forward spillovers (see e.g. Arnold, Javorcik,
and Mattoo 2011). Furthermore, the firms’ absorptive capability and size reduce the
spillover effect of services FDI. A sectoral distinction shows that firms at the end of
the value chain experience a larger productivity growth through services FDI. These
findings suggest that services FDI enhances productivity of manufacturing firms, and
thereby contributes to the competitiveness of the CEE manufacturing industries.

As outlined above, traditional approaches on spillovers capture the linkages between
sectors via input-output tables. It is assumed that the input structure of firms is ho-
mogenous within a given sector. International Business relaxes this firm heterogeneity
assumption. The investigation in Chapter 6 applies such an approach capturing the
technological heterogeneity of firm through survey data from the IWH FDI Micro
Database. This procedure allows to collect information on the extent of knowledge
transfer and on the intensity of linkages between foreign affiliates and local firms.
The findings show that foreign affiliates’ technological capability, embeddedness
and autonomy are positively related to spillover potential. In contrast to what is
commonly assumed, the analysis finds a positive but non-linear relationship between
extent of local sourcing and knowledge transfer to domestic suppliers.

1.4 Conclusion

Research on the determinants of multinationals’ location choice and its impact on
host countries’ economies is scattered across different fields of research in economics
and business. By focusing on Central and Eastern European countries, where FDI
emerged at the beginning of the transition process, this thesis is at the intersection of
International Economics, International Business and Regional Economics. Using sev-
eral databases and various modeling techniques, this thesis highlights the importance
of agglomeration externalities in explaining MNEs’ location choice, as well as the
presence of well-qualified labor. The empirical findings provide evidence for the path
dependency of location choice of MNEs at a regional level, since both agglomeration
externalities and knowledge spillovers are locally bound, which especially holds for
FDI in knowledge intensive business services. Taking the different transition paths of
former socialist countries into account, the findings of this thesis suggest that the
distribution of FDI is also affected by the access to locally bounded inputs such as
natural resources, which can be considered a key determinant of MNEs’ location
choice in Russian regions.
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Complementary to the question of MNEs’ location choice, this thesis shows by means
of a production function approach that services FDI has a positive impact on the
productivity of manufacturing firms in the host economy. Moreover, when allowing for
firm heterogeneity and exploring the role of foreign affiliates’ technological capability,
survey data from the IWH FDI Micro Database suggest a positive but non-linear
relationship between local sourcing and knowledge transfer. Such an International
Business approach showing the decreasing returns of local sourcing to knowledge
transfer suggests that it is not so much the degree of local sourcing, but much more
the foreign affiliates’ integration in global production networks that may explain
knowledge transfer to local actors in the host economy.

Finally, the research agenda on the firm level characteristics shows that FDI across
CEE regions follows a path dependent distribution. Therefore, FDI amplifies the
concentration of economic activities. By applying two different approaches on FDI
spillovers, this thesis proves that FDI contributes to the competitiveness of CEE
economies. Notwithstanding, the finding that the linear impact of local sourcing
on knowledge transfer does not follow a linear distribution, shows that the host
economy does not benefit from the pure quantity of foreign investments. In line with
previous findings that foreign affiliates need to be technologically active in the host
economy (see e.g. Marin and Bell 2006), the impact of FDI depends on the linkages
and technological co-operation between foreign and domestic firms. Hence, this thesis
advances our understanding of the role of MNEs in the transition process of former
socialist economies in Central and Eastern Europe.
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2 Regional Determinants of MNE’s Location Choice in
Post-Transition Economies

2.1 Introduction

The transition process from a socialist planned economy to a market economy was
challenging for the affected countries since it involved the establishment of a new
economic and institutional framework, market liberalization as well as industrial
privatization and restructuring (Detscher 2006). Transition paths and economic
development differed and still differ across CEE countries. East Germany, however,
is a case on its own. As a consequence of the German reunification, East Germany
received massive financial transfers from the western part of the country. These
transfers along with the institutional adoption of a well-functioning market economy
and democracy supported East Germany’s relatively strong and quick modernization
process. Since the capital stock in all CEE countries reduced dramatically in the
course of the economic crisis of the late 1980s, the transition process had to be
accompanied by a vast amount of FDI.

The European Bank for Reconstruction and Development (EBRD) argues that
institutional change has already finished in the NMS among the transition countries.
There are, however, still functional weaknesses and economic differences, which
correlate directly to the former political system and the transition period itself
(EBRD 2009). According to the EBRD’s definition, post-transition countries make
up a well-defined group and differ from developed or emerging economies with regard
to their socialist and centrally-planned past.

This chapter contributes to empirical literature on location choice of MNEs by
combining four related research characteristics. Firstly, it increases the explanatory
power of post-transition economies by providing a multi-country study at a regional
level, whereas the majority of former studies analyze location determinants on a macro
level or at the regional level for merely a single country. Secondly, it focuses on the
influence of regional and transition specific determinants - the effects of agglomeration
and labor market factors in particular - on foreign investors’ location choice for
FDI. Thirdly, it allows a cross-sectional comparison, because the heterogeneous
character of foreign investments prompts an analysis of whether location choice
in the manufacturing and service sector is driven by different regional factors and
motivations (Galego, Vieira, and Vieira 2004). Most former analyses, however, solely
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focus on manufacturing plants. Fourthly, it exploits a dataset of regional, sectoral
and subsidiary-level data. The subsidiary-level data are drawn from a unique, very
large and up-to-date dataset, the population of the IWH FDI Micro Database, which
is combined with a vast set of region-specific and industry-specific variables.

To explain the regional location choice of MNEs in post-transition economies ade-
quately, the two most important streams of literature are examined below. The first
stream examines the new economic geography (NEG) developed by Krugman (1991)
and Venables (1996) which emphasizes the importance of agglomeration economies
in regional development and attraction of investment from abroad. According to
Marshall (1920), agglomeration effects consist of three main factors: labor market
specialization, supplier linkages and knowledge spillovers. In the context of regional
attractiveness for FDI, agglomeration economies describe a positive correlation be-
tween a region’s ability to attract further investors and the number of firms already
existing in a specific sector (Dunning and Lundan 2008). In contrast, Crozet, Mayer,
and Mucchielli (2004) theoretically show that the agglomeration effect depends on
a trade-off between the positive Marshallian externalities and the negative impact
of competition. The former effect seems to dominate empirically as recent studies
have shown. At a national level a significantly positive impact of agglomeration
economies on the attractiveness for FDI in economically developed economies is
shown by Disdier and Mayer (2004) and Basile, Castellani, and Zanfei (2008) in the
case of Europe, and on regional level by Crozet, Mayer, and Mucchielli (2004) for
France, Barrios, Görg, and Strobl (2006) for Ireland, and Guimarães, Figueiredo,
and Woodward (2000) for Portugal. In terms of post-transition economies, regional
agglomeration economies also turn out to be one of most important determinants for
the spatial distribution of foreign investment as show Pusterla and Resmini (2007)
for the CEE region, Chidlow, Salciuviene, and Young (2009) for Poland, Hilber and
Voicu (2010) for Romania, and Boudier-Bensebaa (2005) for Hungary.

Drawing on NEG, this chapter tests three hypotheses on the impact of agglomeration
economies on foreign multinational enterprises in terms of regional specialization,
regional supplier linkages, and knowledge spillovers. Jacobs (1969) furthermore
suggests that particularly large, diversified cities are attractive for inward FDI.

This leads to the first set of hypotheses, which deal with agglomeration economies.
Firstly, the specialization of the regional workforce in the sector of investment
positively impacts the location of FDI in post-transition economies (Hypothesis
1a). Secondly, the potential for supplier linkages positively impacts the location
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of FDI in post-transition economies (H 1b). Thirdly, the potential for knowledge
spillovers positively impacts the location of FDI in post-transition economies (H 1c).

The second stream of literature focuses on location factors in post-transition economies.
From a theoretic perspective investment motives of MNEs can be classified in four
groups according to Dunning and Lundan (2008): market seekers, efficiency seekers,
strategic assets or capability seekers and natural resource seekers. Recent evidence
shows that MNE investment in European post-transition economies is still domi-
nated by market and efficiency seeking motives; the search for local knowledge is of
secondary importance and natural resource seeking is least important (Gauselmann,
Knell, and Stephan 2011). While market seeking investment motives are presumably
important for foreign investment in general, it has been shown that FDI has espe-
cially been attracted to the post-transition economies by the presence of production
factors, especially the availability of a skilled workforce at relatively low cost of
labor (Gauselmann, Knell, and Stephan 2011; Chidlow, Salciuviene, and Young 2009;
Resmini 2000; Bevan, Estrin, and Meyer 2004; Galego, Vieira, and Vieira 2004).
Chidlow, Salciuviene, and Young (2009) find a strong positive impact of efficiency
seeking local determinants on Poland, Galego, Vieira, and Vieira (2004) find evidence
of this impact in all CEE countries.

This leads to the second set of hypotheses, which deal with investment motives
referring to the regional labor market. In particular two hypotheses are tested.
Firstly, a high regional wage rate in the sector of investment negatively impacts the
location of FDI in post-transition economies (H 2a). Secondly, the availability of
human capital in the region of investment is positively associated with the location
of FDI in transition economies (H 2b).

Taking the differences in economic performance between transition and western
industries into account, the results of the numerous FDI location studies on western
countries might not apply to post-transition economies. With respect to the regional
level of analysis, the NEG emphasizes the importance of regional-level industrial
linkages in a firm’s decision-making process. Hence, it is straightforward to analyze
the importance of agglomeration economies on a regional rather than on a national
level. Therefore, in this study, MNEs are assumed to make their location decisions
based on the level of the European Union’s regional statistical units (NUTS-2 regions).
A mixed logit model is used to estimate location choice of FDI in the 33 NUTS-2
regions in East Germany, the Czech Republic and Poland.
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This chapter is organized as follows: Section 2.2 provides the derivation of the
economic model behind the location choice of MNEs and the econometric theory
which underlies the empirical analysis. The data used in the regressions are described
in Section 2.3, followed by a discussion of the empirical results in Section 2.4.
Finally, the main empirical findings and their policy implications are discussed and
summarized in Section 2.5.

2.2 Theoretical Background and Estimation Approach

A MNE bases its decision to invest abroad on at least three steps (see e.g. Basile,
Castellani, and Zanfei 2008). Firstly, the MNE decides whether to serve a foreign
market. Secondly, the MNE takes a decision on how to serve this market. This
investment can be implemented through exports, joint ventures, licensing or foreign
direct investment. Thirdly, the investing company chooses a region for its foreign
investment. This chapter investigates the location choice of a MNE that has already
decided to invest either in East Germany, the Czech Republic or Poland. It faces the
decision of choosing one (or more) of the j∈J regions as the location for its foreign
investment.

2.2.1 Economic Theory

The model used for the analysis of this investment decision is based on the framework
of monopolistic competition developed by Dixit and Stiglitz (1977). This links
the production cost function with a demand function of a representative utility-
maximizing individual. The Dixit-Stiglitz model was expanded upon e.g. by Venables
(1996) and Krugman (1991). On the basis of these contributions, Head and Mayer
(2004) developed a theoretical framework for location choice analysis of foreign direct
investments which has been frequently used in recent studies e.g. see Mayer, Méjean,
and Nefussi (2010); Spies (2010); and Amiti and Javorcik (2008).

Dixit and Stiglitz (1977) assume a homothetic and concave utility function with two
consumption goods, x0 and X. The market of good X is monopolistically competitive
and consists of n product varieties, while x0 describes the rest of the economy. Since
the indirect utility of X equals the aggregate quantity of X and is driven by a
constant elasticity of substitution (CES) function, the following utility function
underlies the Dixit-Stiglitz model:
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U = U(x0,X(x1,x2, ...,xn)) =

U

x0,
(

n∑
i=1

xi
ρ

) 1
ρ

 = U

x0,
(

n∑
i=1

xi
σ−1
σ

) σ
σ−1
 . (2.1)

With respect to the concavity assumption, ρ is positive and may not exceed unity.
Hence, the elasticity of substitution between individual variations of x0 and X,
denoted by σ = 1

1−ρ > 1, exceeds unity. Assuming that x0 is a numéraire good and
that a share a(P ) of the total income Y is spent on good X, the following budget
constraint serves as the side condition for the utility maximization:

Y = x0 + a(P )Y ⇒ a(P )Y =

n∑
i=1

pixi =
(

n∑
i=1

pi
1−σ

) 1
1−σ

︸ ︷︷ ︸
P

·
(

n∑
i=1

xi
σ−1
σ

) σ
σ−1

︸ ︷︷ ︸
X

, (2.2)

where P is a price index.1 Dixit and Stiglitz (1977) apply a two-step maximization to
derive the optimal demand for good xi. First, the optimal combination between x0

and the aggregate good X is derived subject to the aggregate budget constraint on
the right hand side of (2.2). Then the optimal quantity of variety i, xi, is calculated
subject to the more detailed budget constraint, Y = x0 +∑n

i=1 pixi. The insertion of
the optimal choice of X leads to the optimal demand for xi. According to (2.2), X
can be substituted by a(P )Y

P
, which leads to the following optimal demand for xi:

xi =
(
P

pi

)σ
X = a(P )Y · P σ−1

piσ
. (2.3)

After having derived the optimal demand based on the CES function, the focus
is on the profit maximization of the producer of variety i. The producer’s optimal
monopoly price pmp can be denoted by pmp = c/(1− 1/|εx,p|). By assuming that a
single monopolist does not influence the price index P , equation (2.4) shows that the
price elasticity of a single producer is equal to the negative substitution elasticity σ.
Hence, the optimal price depends only on the marginal costs and the elasticity of

1 The derivation of the price index P can be found in e.g. Wied-Nebbeling and Schott (2001:
320pp.).

21



substitution.
εxi,pi = ∂ln xi

∂ln pi
= −σ ⇒ p∗i = σ

σ − 1c (2.4)

Since it is assumed that σ > 1, the equilibrium price exceeds the marginal costs.
Furthermore, (2.4) shows that the equilibrium price negatively depends on the
substitution elasticity. This result is the basis for the profit maximization of a MNE
choosing a region j as a location for a subsidiary in sector k to serve m ∈M markets.
Furthermore, the distance between the production plant in region j and the market
m produces transaction costs (such as transportation and communication costs).
Hence, production costs are subject to the assumption of iceberg-type transaction
costs, φjm,2 leading to the cost function, cjkm = cjkφjm. It is assumed that the MNE
tries to maximize its profits over a finite time horizon.

πjk = (1− tj)
M∑
m=1

[(pjkm − cjkm)xjkm] =

(1− tj)
M∑
m=1

[
1

σ − 1cjkφjm
am(Pm)YmPmσ−1

( σ
σ−1cjkφjm)σ

]
(2.5)

The factor of demand am(Pm)Ym and the price index Pmσ−1 are defined as a region’s
market access MAm. It is assumed that the marginal costs, cjk, depend on the
sectoral wage rate, wjk, including a tax wedge on labor τj, capital costs (such as
land prices), rj, and a productivity factor, Ajk (the educational background of, the
workforce, Ej , agglomeration economies measured by existing inter-industry linkages,
Sjk, the technological performance of the regional economy expressed by patent data,
Tjk, and the regional economic structure, Hj). The distance between the MNE’s home
country and the region of investment, dj, is included in order to reflect transaction
costs of production. By modifying the approach taken by Brülhart, Jametti, and
Schmidheiny (2012), it is assumed that marginal costs are derived through the
product of the independent variables which influence the production costs by means
of variable-specific elasticities. This leads to the following cost function:

cjk = ((1 + τj)wjk)γ1 rj
γ2dγ3

j A(Sjk,Tj,Hj,Ej) =

2 This implies that the delivery of x goods from the location of production j to market m requires
the shipment of φjmx goods. By definition, φjm exceeds unity if m does not correspond to j. If
the goods do not cross region j, φjm equals one.

22



((1 + τj)wjk)γ1 rj
γ2dγ3

j Sjk
δ1Tj

δ2Hj
δ3Ej

δ4 . (2.6)

After inserting (2.6) and MAm into (2.5), the profit function can be transformed
into the following log-linear empirical function with the coefficient vector β and the
error term ejk

3:

πjk = β0 + β1 ln tj + β2 ln τj + β3 lnwjk + β4 ln rj + β5 ln dj + β6 lnSjk+

β7 lnTj + β8 lnHj + β9 lnEj + β10 ln
(

M∑
m=1

MAm
φjm

)
+ ejk. (2.7)

2.2.2 Econometric Approach

This analysis is based on a discrete choice model. In this approach, the location
choice is based on a stochastic utility maximization process for a MNE which results
from the choice of region j as a subsidiary location selected from J possible regions of
the sample.4 Following Greene (2003) and Train (2009), the MNE chooses the region
where it expects to make the largest profit, πij.5 In this analysis, the deterministic
part of the profit function is driven by two different kinds of regressors: on the one
hand alternative specific regressors, xij (e.g. GDP or the industrial structure in a
specific region), and on the other hand individual specific regressors, yi (e.g. sector
of the investing firm), which do not vary across alternatives. The stochastic and
unobservable part of the equation is represented by the error term, eij.

πij = x′ijβ + y′iγj + eij.6 (2.8)

By definition, the MNE chooses the region j which exceeds the expected profits of
all the other regions l ∈ J , with l 6= j. Thus, the location choice is the dependent
variable of this analysis and equals one for the region chosen by the MNE, and

3 See section A.2.1 of the appendix for a detailed specification of the coefficient vector β.
4 For reasons of simplicity, the sectoral subscript k of the theoretical model is omitted in the
following notation.

5 In this framework, each case represents the location decision for one subsidiary. This assumption
does not exclude the possibility that a firm can choose several locations for its subsidiaries since
different subsidiaries can have the same investor.

6 For reasons of simplicity the individual-specific regressors will be omitted in the following notation.
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otherwise is zero. This assumption leads to the following estimation of the logit
choice probabilities Pij (see Train 2009):

Pij = Prob(πij > πil, ∀ l 6= j) = Prob(eij > x′ilβ − x′ijβ + eil, ∀ l 6= j). (2.9)

The unobserved part of the error term follows a Gumbel type I extreme value
distribution F (eij) = exp(−exp(−eij)), with independently distributed error terms
among the alternatives. This assumption is defined as independence of irrelevant
alternatives (IIA). Following McFadden (1973), a transformation of the distribution
leads to the following probability equation:

Pij =
exp(x′ijβ)∑J
l=1 exp(x′ilβ)

, (2.10)

which is defined as the conditional logit equation.7

The conditional logit’s very strict IIA assumption is put to the Hausman test (see
Hausman and McFadden 1984). The Hausman test compares parameter estimates of
the unrestricted whole sample (including all alternatives j ∈ J) with the ones obtained
from specified subsamples.8 The Hausman test suggests that the IIA assumption is
violated in this sample since the Hausman test’s assumption of a systematic difference
between the restricted and unrestricted model is rejected for any specified subset of
J .9

The IIA assumption can be eased by using a mixed logit estimation which has been
applied in recent location choice studies (see e.g. Basile, Castellani, and Zanfei 2008).
Following Train (2009) and Basile, Castellani, and Zanfei (2008), equation (2.8) can
be defined as

πij = x′ijβ + x′ijδi + uij (2.11)

where δi is a vector of randomized parameters differing across individuals with respect
to a density function g(·) and an error term uij meets the iid (independent and
identically distributed) conditions. If δi was observable, the probability function for

7 By definition, the conditional logit framework includes only alternative-specific attributes (see e.g.
Greene 2003). In order to include individual-specific variables in the regression, the individual-
specific attributes will be interacted with country dummies.

8 In this case, the estimates of the unrestricted model are compared with 3 different subsamples,
in which each country is excluded once.

9 The results of the conditional logit regression and of the corresponding Hausman tests are
reported in Table A.4 of the Appendix.
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the choice of region j could be defined as

Lij =
exp(x′ijβ + x′ijδi)∑J
l=1 exp(x′ilβ + x′ilδi)

. (2.12)

Since this is not the case, the probability of choosing region j is obtained by integrating
Lij over all possible variables of δi with respect to distribution g(·).10

Pmixl
ij =

∫ exp(x′ijβ + x′ijδi)∑J
l=1 exp(x′ilβ) + x′ilδi

g(δi)dδi. (2.13)

This equation is defined as the mixed logit equation. Since the distribution function
g(·) is unknown, the integral of equation (2.13) does not have a closed form solu-
tion and needs to estimated through simulation.11 In this chapter, the mixed logit
estimation is implemented by a STATA package developed by Hole (2007).

2.3 Data

The dataset consists of information on 33 NUTS-2 regions listed in Table A.1 of the
appendix. It is constructed by combining the basic population of the IWH FDI Micro
Database with regional data from Eurostat, the European Patent Office (EPO) and
the OECD databases. The dataset contains regional information on foreign subsidiary
locations, which does not preclude MNEs taking more than one investment decision
(i.e. subsidiary) in the selected region(s).

2.3.1 Enterprise Data

To gain insight into the importance of local factors in determining real decisions
to invest in post-transition regions, the analysis uses micro data on foreign direct
investment in East Germany, the Czech Republic and Poland from the population of
the IWH FDI Micro Database. The East German subsample of foreign investors is
supplemented by information on West German multinational investors, since West
German investment played a crucial role in the transition process in East Germany.12

Table 2.1 lists the available information obtained from the IWH FDI Micro Database.

10 See Train (2009:p.138) for further details.
11 See Basile, Castellani, and Zanfei (2008:p.331).
12 See Günther, Gauselmann, et al. (2011:p.535) for more detailed information.
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Table 2.1: Enterprise variables and their sources

Variable Name Description Source
Date of investment Date of registration of the subsidiary in

the register of commerce
IWH

Location of investment Site where the subsidiary is registered IWH
Branch of industry Branch of industry according to NACE-

1.1 classification
IWH

Subsidiary’s size Number of employees IWH
MNE’s origin Home country of the MNE IWH

• Date of investment t: The date of investment is proxied by registration date of
the subsidiary in the local register of commerce. Following Jindra (2011) and
Spies (2010), it is assumed throughout the empirical analysis of this chapter
that the investment decision was made the year before the subsidiary was
entered in the register.

• Location of investment j: Each subsidiary of a MNE is allocated to a NUTS-2
region using the postal code of the subsidiary’s registered address

• Branch of industry k: This describes the industrial sector of the subsidiary
according to the European Union’s NACE 1.1. classification. This analysis is
focused on the industrial production (NACE 1.1. Code 14-41), wholesale, retail
trade, transport (NACE 1.1. Code 50,51,52,60-64), financial intermediation,
real estate and business services (NACE 1.1. Code 65-74), as well as sewage
and waste disposal, media, utilities and other services (NACE 1.1. Code 90-93).

• Subsidiary size: The size of the subsidiary is measured by the latest employment
figure. This variable is grouped into four categories. Less than 10 employees,
10-49 employees, 50-249 employees and more than 249 employees.

• MNE origin: The country where the parent company of the subsidiary is
registered.

For data availability reasons, which will be described in more detail in the follow-
ing subsection, the analysis of investment decisions is restricted to a time period
between 2000 and 2010. Hence, the sample contains 4,343 affiliates of MNEs: 1,710
in East Germany, 710 in the Czech Republic and 1,923 in Poland. The tendencies to
agglomerate in each capital region, as shown in Figure 2.1 and Table A.1, are mostly
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Figure 2.1: Spatial distribution of FDI investments per NUTS-2 region (2000-2010)

a) Whole Sample

b) Industry c) Services

Source: IWH FDI Micro Database

the result of a strong concentration of services FDI in the capital regions accounting
for around half of the national services FDI flows in each country.

As shown in Table 2.2, around 40% of the number of investments goes to the industrial
sector in each country. In terms of the regional distribution of industrial FDI, Figure
2.1 and Table A.1 show a more distributed pattern indicating agglomeration in
traditional industrial and developing high-tech regions, such as the regions around
the cities of Dresden and Wroclaw as well as in the federal states of Thuringia and
Saxony-Anhalt. Furthermore, Figure 2.1 shows that FDI flows to Poland and the
Czech Republic are characterized by a bias towards the West. Relatively little FDI
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Table 2.2: Distribution of Enterprises per country, industry and origin of MNE

Investment Total Industry Service
location NACE (14-41) NACE (51-74 & 90-93)
East Germany 1,710 647 1,063
Czech Republic 710 316 394
Poland 1,923 774 1,149
Total 4,343 1,737 2,606
Source: IWH FDI Micro Database.

is directed to the eastern border regions of the countries whereas the regions sharing
borders with EU-15 countries attract more investment.

In order to check for additional firm-specific characteristics, the analysis includes
firm-specific control variables such as subsidiary size and its sectoral classification
with a distinction between service and industrial sector. These variables are interacted
with country dummies (East Germany serves as the base category), since they do not
differ across the alternatives. Since the estimated coefficients can only be interpreted
with respect to the randomly chosen base category, they will not be reported in the
regression output.

2.3.2 Regional Data

For the econometric analysis, regional information is added to the subsidiary-level
data, which are listed in Table 2.3.13 As mentioned above, the sample was slightly
reduced due to limited data availability. This reduction is mostly due to a limited
availability of CEE regional statistics until the end of the 1990s. In order to maintain
the quality of the regression results, all registrations before the year 2000 are omitted
in this analysis. Furthermore, due to a restructuring of the NUTS-2 regions in
East Germany in 2003, parts of the data for the regions Brandenburg-Nordost and
Brandenburg-Südwest are not available for the period before 2003. As a workaround,
the missing data is calculated on the basis of the relation between these two regions
and the reference data of Brandenburg (NUTS-1).

13 The correlation between the regional attributes are listed in Table A.3 of the Appendix.
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Table 2.3: Summary of regional variables, their sources and expected impact on
dependent variable

Variable Description Source Expected
impact

spec Proportion of employees in industry k OECD, own calcu-
lation

+

herf Herfindahl Index OECD, own calcu-
lations

+

patent Number of applied patents in region j European Patent
Office

+

capital Dummy for capital region +
wage Compensation of Employees in industry k

in 1,000 €
Eurostat -

hrsto Share of employees with a technical-
scientific occupation

Eurostat +

unemp Unemployment rate in % Eurostat +
gdp Market access (regional GDP in Mio. €) Eurostat +
mp Market Potential (distance-weighted GDP

of European markets)
Eurostat, own cal-
culation

+

inf Infrastructure-Index Eurostat/own cal-
culations

+

popdens Population density in inhabitants/km2 Eurostat -
corp Effective corporate tax rate in % OECD -
tax Effective tax wedge in % OECD -
dist_EU Euclidean distance (km between capital of

country of origin and major city in region
j) for investors located in the EU (includ-
ing Switzerland)

own calculation -

dist_NEU Euclidean distance (km between capital of
country of origin and major city in region
j) for investors located outside the EU

own calculation o

Regional agglomeration factors

In order to analyze the impact of regional agglomeration on a MNE’s location
choice, four measures are included in the regression. Firstly, the specialization, specjk,
measured as the proportion of employees in sector k to total regional employment,
accounts for the existence of intra-industry linkages prior to investment. This mea-
surement goes beyond the specialization of the regional labor market since the size
of the sectoral employment figures also incorporates the importance of sector k in
region j.

Secondly, supplier linkages depend on a variety of inputs from suppliers. The regional
economic diversity in region j is calculated by means of the Herfindahl Index, herfj ,

herfj =
K∑
k=1

(
empjk∑K
l=1 empjl

)2

, (2.14)
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using the OECD’s employment figures empjk with K = 31 sectors specified by the
NACE 1.1 Code.14 As can be seen from equation (2.14), a diversified economy in
region j coincides with a low value in the Herfindahl Index.

Thirdly, the regional patent activity captures the technological performance and
potential knowledge spillovers in region j. The patent applications collected by the
European Patent Office are the basis for the calculation of the patent measurement
depending on the origin of the inventors of the registered patents. In order to
avoid double counts of multi-investor patents, the patent measurement refers to a
fractional counting.15 This implies that regional patent activity also depends on
the number of inventors per patent. Since the data of the European Patent Office
contains information on the technological areas following the WIPO IPC-Technology
Concordance and not on the industrial sector, the patent measurement refers to the
general patent activity in a region.16

Finally, a dummy for capital regions, capital, checks for capital-specific characteristics,
capturing the influence of omitted agglomeration factors on the location choice
decision (e.g. institutions of bilateral relations, like chamber of foreign trade, embassies
etc.).

Regional labor market factors

In order to analyze the impact of the regional labor market on a MNE’s location
choice, three measures are included in the regression. Labor costs, wagejk, in industry
k in region j are measured by compensation per employee. Data from Eurostat’s
Labour Cost Survey, which are only collected every four years, are not appropriate
for the purposes of this analysis especially as the survey did not include regional wage
data from the NMS until 2004. As outlined by López Rodríguez and Faíña (2007), this
problem can be solved by calculating the regional wage level in different industries
wjk by using national account data and industrial employment figures to get a proxy

14 See Mukim and Nunnenkamp (2010:p.11) among others.
15 See Frietsch, Schmoch, et al. (2011).
16 Using a concordance matrix, Schmoch, Laville, et al. (2003) have developed a procedure to

transform the information of the technological areas into 22 manufacturing industries (NACE
Rev 1.1, 2-digit-level). Since this transformation excludes the service sector, information on the
sectoral patent activity is not incorporated in the analysis.
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for the compensation per employee. This variable allows for a differentiation of the
wage level across eight industrial sectors driven by the NACE 1.1 code.17

In order to capture the regional access to human capital, the following two variables are
included: the skill level of the regional workforce, which is measured by the proportion
of employees with scientific-technical occupation, hrstj, and the unemployment rate
of a region, unempj.

Other regional factors

Regional GDP, market potential are also included as market seeking determinants
and other regional factors such as infrastructure, population density18, corporate
tax and taxes on labor. These latter variables are standard determinants to be
included in location choice analyses and mainly serve as control variables in the
estimation. Furthermore, the geographical distance between the country of the MNE’s
headquarter and the region of investment is included. This variable is split into two
regressors depending on the investor’s origin; either the MNE headquarter is located
in the European Union (including Switzerland) or the headquarter is located outside
the EU. In the sample 86.4% (3,754 investments) of the investors are located in
the EU or Switzerland, whereas 589 investors are located in other countries. This
distinction is driven by the impact of spatial proximity which is considered to be
relatively important for investors closer to the area under investigation than for
investors located outside Europe. In their European location choice study, Basile,
Castellani, and Zanfei (2008) observed that proximity matters for European investors
but not for Non-European investors.

2.4 Empirical Results

The mixed logit estimates for the whole sample and the sectoral subsamples are shown
in Table 2.4. The first two columns of Table 2.4 contain the regression results for the
complete sample, whereas the last four columns refer to the sample’s division into
two sectors: the industrial sector (Nace 1.1 Code 14-41) and the service sector (Nace
1.1 Code 50-74 and 90-93). Secondly, Table 2.5 contains the regression estimates for

17 The Polish sectoral wage rates could not be calculated for the year 1999 since the Polish sectoral
employment figures have only been available since 2000. Hence, for the Polish investment decisions
in 2000, an all-sectoral wage rate is used in order to extend sample size.

18 Following Barrios, Görg, and Strobl (2006) and Bartik (1985), population density can be used as
a proxy for land prices.
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the national subsamples. Since the error component coefficients capture potential
biases related to the sample selection (see Basile, Castellani, and Zanfei 2008:p.332),
the interpretation of the regression results is focused on the mean coefficients, which
reflect the regressors’ impact on the location decision.

Table 2.4: Mixed Logit regression for the whole sample and sectors.
Explanatory Whole sample Industry Services
Variables mean sd mean sd mean sd
lnspec 0.503*** 0.448*** 0.323*** 0.299** 0.174*** 0.419***

(0.042) (0.083) (0.054) (0.125) (0.062) (0.125)
lnherf 0.105 0.211 -0.556* 1.472** 0.034 0.500

(0.149) (0.327) (0.288) (0.666) (0.208) (0.435)
lnpatent 0.084*** 0.029 0.097** 0.007 0.034 0.012

(0.029) (0.066) (0.044) (0.081) (0.045) (0.064)
capital 0.512*** 0.153 0.0664 0.0586 0.783*** 0.123

(0.102) (0.125) (0.164) (0.296) (0.147) (0.162)
lnwage 0.580*** 0.091 0.229 1.064*** -0.252* 0.034

(0.097) (0.162) (0.259) (0.398) (0.137) (0.176)
lnhrsto 0.551** 0.866** 0.302 2.117*** 1.800*** 1.450***

(0.246) (0.389) (0.351) (0.532) (0.410) (0.533)
lnunemp 0.221*** 0.382 0.565*** 0.613 -0.110 0.610*

(0.102) (0.304) (0.165) (0.379) (0.158) (0.359)
lngdp 1.022*** 0.011 1.166*** 0.141 1.336*** 0.012

(0.067) (0.081) (0.098) (0.165) (0.102) (0.118)
lnmp -0.217*** 0.079 -0.331 0.153 0.801** 0.346

(0.216) (0.364) (0.324) (0.481) (0.326) (0.505)
lninf 0.453*** 0.086 0.487** 0.0815 0.263 0.056

(0.145) (0.121) (0.227) (0.192) (0.228) (0.151)
lnpopdens -0.294*** 0.078* -0.549*** 0.0625 -0.239*** 0.003

(0.050) (0.043) (0.103) (0.071) (0.092) (0.053)
lncorp 3.120*** 20.25*** 1.966* 10.82*** 3.218** 22.03***

(1.105) (5.137) (1.099) (2.749) (1.465) (6.666)
lntax -7.044 24.84*** 2.166 31.18*** -7.542 27.72***

(4.357) (5.581) (6.030) (6.883) (6.368) (7.143)
lndist_EU -1.209*** 0.078 -1.251*** 0.221 -1.235*** 0.009

(0.115) (0.272) (0.162) (0.280) (0.162) (0.349)
lndist_NEU -0.693 6.289*** -2.448 5.436*** 1.403 8.318***

(1.187) (1.744) (1.500) (2.026) (1.630) (2.165)
Investments 4,343 1,737 2,606
Log-Likelihood -12,802.5 -5,573.9 -7,000.5
Mixed Logit Estimation. Dependent Variable: Location choice for Region j. Standard errors
in parentheses: ***p≤0.01,**p≤0.05,*p≤0.1. Country dummies, sectoral dummies and com-
pany size included in each regression. In each regression the error component includes all
explanatory variables. The determinants are reported in the left column of each regression.
The error component coefficients are reported in the right column.

Regional agglomeration factors

In the complete sample, the significantly positive specialization coefficient, which
indicates intra-industry linkages, is in line with Krugman’s new economic geography,
implying that a region becomes more attractive the more economic activities in
the same sector there are in the target sector of investment. In all national and
sectoral subsamples the sectoral employment share of the total workforce is also
significantly positive. These results suggest that indeed a specialization of the regional
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workforce in the sector of investment is positively associated with the location of
FDI in post-transition countries (H 1a).

The coefficients for the inter-industry linkages represented by the Herfindahl Index
are predominantly insignificant. Only in the manufacturing sector is the effect of the
Herfindahl Index significantly negative.19 These results do not confirm that economic
diversification is beneficial for a region‘s competitiveness to attract FDI (H 1b).

The third agglomeration variable – potential for knowledge spillovers measured as
the number of patents applied for in region j – is positively significant for the whole
sample as well as in the manufacturing subsample. Among all national subsamples and
for the service sector the effect of the regional patent activity becomes insignificant.
These results suggest that the potential for knowledge spillover is one of the driving
forces behind an FDI location decision in post-transition economies (H 1c), however,
it seems to be more relevant for investments in the manufacturing sector.

The last variable concerning agglomeration effects, the dummy for capital regions,
is significantly positive for the regression including the whole sample, and for the
subsample including investments in the service sector. This implies that additional,
unobserved characteristics for capital regions seem to influence the MNE’s decision,
whereby they seem to be more important for investments in the service sector.

Regional labor market factors

In the whole sample, the wage rate proves to have a significantly positive impact on
FDI attraction. A deeper consideration is necessary when discussing the significantly
positive influence of the wage rate level. Intuitively, a cost seeking investment is
deterred by a high sectoral wage rate. However, the results from recent studies on
the impact of the wage rate on the location choice are ambiguous.20 Guimarães,
Figueiredo, and Woodward (2000) stress that the impact of the wages should be
examined for other variables such as labor productivity, skill level and the educational
background of the workforce. Looking at the wage rates of the countries in the sample,
Table A.2 of the Appendix shows that, on average, the wage rate in East Germany
is three times higher than the corresponding wages in the Czech Republic or Poland.
This difference can hardly be explained by differences in the qualification of the

19 A high diversification does not necessarily exclude potential inter-industry linkages.
20 On the one hand, Basile, Castellani, and Zanfei (2008) found a negative impact of the wage rate,

which was not significant among all models, while on the other hand Barrios, Görg, and Strobl
(2006) actually observed a positive influence of wage.
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regional labor force, represented by the share of employees with a scientific-technical
occupation, since the proportions in East German and the Czech Republic are
nearly identical. A possible explanation may be found by looking at differences in
productivity and the endowment of capital; however, obtaining reliable information on
a regional level is rather difficult compared to the availability of national data. Paqué
(2010) points out that labor productivity in Poland and the Czech Republic has so
far only reached 35% and 38 % of German levels respectively, while the productivity
of the East German economy is between 75% and 84% of the average German labor
productivity.21 In the case of the East German sample in the estimation, a higher
regional wage rate turns out to be significantly negative as expected in hypothesis
H 2a. This indicates that, to some extent FDI in East Germany is relatively cost
sensitive, which can partly be explained by the comparatively high wage level in East
Germany. Furthermore, FDI in the service sector proves to be more cost-sensitive than
in the manufacturing sector. This explains that even in post-transition economies
a higher regional wage rate in the sector of investment is not always negatively
associated with the location of FDI (H 2a can not be verified).

The OECD (2008) maintains that wages in subsidiaries of MNEs are often higher
than in domestic firms because of MNE’s higher productivity as a result of its greater
technological know-how. The wage effect seems larger for developing countries, where
the technology gap between foreign and domestic firm is especially pronounced.
Firm-level studies (such as e.g. Girma and Görg 2007; Lipsey and Sjöholm 2006) have
indeed shown that wages in foreign subsidiaries are higher for the manufacturing and
the service sector. This could imply wage spillover effects between MNEs’ subsidiaries
and the domestic enterprises, which would generate an endogeneity problem. An
increasing number of studies at the employee level have challenged these results
however. They find, that there is a very small, if any, positive effect on the income
of individual workers (see e.g. Andrews, Bellmann, et al. 2007). One explanation for
the higher wages paid by MNE subsidiaries can be found in the higher productivity
and greater technological know-how compared to domestic enterprises, which usually
requires a better educated personnel. When taking the individual employees level
of education into account, however, there seems to be no difference in pay between
MNE subsidiaries and local enterprises. Hence, endogeneity is not a problem in the
context of this analysis.

21 See Paqué (2010:9pp.).
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Examining labor skills by means of the aggregate share of employees with a scientific-
technical occupation is predominantly positive. The coefficients are significantly
positive for the whole sample, for investments in the service sector and for the
German subsample. Despite its predominantly positive impact, it appears to be
insufficient in capturing differences in productivity. Nevertheless, the results indicate
that the educational qualifications of the regional workforce raises the location
probability of FDI. Furthermore, the effect of the unemployment rate is ambiguous
across subsamples. The significantly positive coefficient in the complete sample
shows that the availability of human capital in the region of investment is positively
associated with the location of FDI in post-transition economies. (H 2b can only be
partly verified).

Other regional factors

In the entire sample, market access has a significantly positive impact and increases
the location probability of FDI. GDP also has a positive impact for all subsamples.
Compared to direct market access, the effect of market potential to other European
economies is either insignificant or even negative. This result leads us to conclude
that access to the immediate region seems to be more important for the location
decision than exporting possibilities from the chosen location to the major European
markets.

The population density as third market variable, has a negative coefficient throughout
the samples and is, at times, highly significant. In contrast to the majority of location
choice studies22 the impact of the population density is predominantly negative;
there is a significantly negative impact on the entire sample and for the industrial
subsample. Nevertheless, the choice of the population density as a proxy for land
prices has to be interpreted carefully.

The infrastructure coefficient is significantly positive for the whole sample, whereas
the infrastructure’s impact within each country is insignificant except in the Polish
case. This result indicates that regional infrastructure investments can increase the
attractiveness of the region itself and that of its direct neighboring regions at the
same time. Hence, the impact of infrastructure investments on the attraction of FDI
appears to be on a national level rather than on a regional level.

22 See e.g. Basile, Castellani, and Zanfei (2008) or Spies (2010), who have found an insignificant or
even positive impact of population density on the location choice.
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Table 2.5: Mixed Logit regression for each country
Explanatory DE CZ PL
Variables mean sd mean sd mean sd
lnspec 0.546*** 0.079 0.906*** 0.999*** 0.178*** 0.0139

(0.063) (0.301) (0.173) (0.301) (0.042) (0.185)
lnherf 0.394 0.111 1.598 0.222 -0.436 0.237

(0.259) (0.658) (1.094) (0.484) (0.388) (0.991)
lnpatent 0.211* 0.328* -0.120 0.087 0.0515 0.017

(0.115) (0.185) (0.109) (0.185) (0.039) (0.075)
capital -0.299 0.051 3.270 0.032 0.423* 0.193

(0.643) (0.282) (2.615) (0.309) (0.242) (0.399)
lnwage -0.524** 0.372 1.987*** 0.652 1.236*** 1.219***

(0.218) (0.766) (0.438) (0.858) (0.194) (0.459)
lnhrsto 1.196* 0.094 -0.675 0.026 0.395 2.724***

(0.680) (0.810) (0.977) (0.605) (0.525) (0.997)
lnunemp 0.683* 0.077 0.655 0.597 -0.403* 0.164

(0.403) (1.887) (0.542) (0.496) (0.236) (0.695)
lngdp 1.316*** 0.286 2.783*** 0.166 1.061*** 0.025

(0.260) (0.516) (0.861) (0.415) (0.118) (0.121)
lnmp -0.894* 0.498 -1.841 2.655 0.263 1.567

(0.484) (1.094) (1.675) (3.194) (0.552) (1.393)
lninfra 0.579 0.174 0.690 0.013 0.848** 0.004

(0.519) (0.383) (0.912) (0.571) (0.404) (0.231)
lnpopdens -0.192 0.001 -1.212* 0.020 -0.654*** 0.064

(0.200) (0.105) (0.707) (0.100) (0.232) (0.114)
lndist_EU -1.084*** 0.094 -0.672** 1.551* -2.289*** 0.656

(0.187) (0.483) (0.328) (0.921) (0.234) (0.744)
lndist_NEU -2.706 5.241 -13.37 17.84 -2.106 9.435***

(1.972) (4.230) (9.015) (11.08) (1.945) (2.791)
Investments 1,710 1,923 710
Log-Likelihood -3,261.02 -4,013.34 -1,191.95
Mixed Logit Estimation. Dependent Variable: Location choice for Region j. Standard
errors in parentheses: ***p≤0.01,**p≤0.05,*p≤0.1. Country dummies, sectoral dummies
and company size included in each regression. In each regression the error component
includes all explanatory variables. The determinants are reported in the left column of
each regression. The error component coefficients are reported in the right column.

The regional proximity to the MNE’s headquarter seems to matter for investors
whose headquarter are located in Europe. Previous studies on single countries suggest
that most investments occur in countries close to the MNE’s headquarter and that
the geographical proximity to the MNE’s headquarter has a positive impact on the
location choice (see e.g. Crozet, Mayer, and Mucchielli 2004). The distinction between
the European and Non-European investors confirm these results, since the impact
of distance for Non-European investors is insignificant among all specifications and
subsamples.

The impact of fiscal policy variables in Table 2.4 does not meet the expectations.
The results create an ambiguous picture since the impact of the corporate tax rate is
significantly positive, whereas the impact of the tax wedge on labor is insignificant.
These results are in line with several other studies (see e.g. Basile, Castellani, and
Zanfei 2008), which stress the importance of the provision of public goods for location
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decisions by foreign investors. This explanation serves only in part for this sample,
since the corporate tax rate accounts for only a small share of the federal tax revenue
in the sample countries. If and only if business promotion and/or business-related
public services were directly financed by corporate taxes, the significantly positive
effect of this taxation can be partly explained. This would be an awkward assumption.

2.5 Discussion and Summary

This chapter analyses the impact of regional determinants - agglomeration and labor
market factors in particular - on the location choice of MNEs in post-transition
economies. By means of a mixed logit model on a sample of 4,343 subsidiaries over the
2000-2010 time period, data from 33 regions in East Germany, the Czech Republic
and Poland are compared.

The results on agglomeration economies show a predominantly positive and significant
impact of sectoral specialization and the potential for knowledge spillovers on the
location decision in post-transition regions. Furthermore, the significantly positive
impact of the capital dummy for service FDI and the positive impact of the regional
patent activity on manufacturing FDI reveal that there are additional sector specific
agglomeration factors which drive the FDI location decision. This supports the well-
established results for developed countries - such as Basile, Castellani, and Zanfei
(2008), who analyzed the impact of agglomeration on 50 NUTS-1 regions in France,
Germany, Ireland, Italy, Spain, Portugal, Sweden and the UK, and Crozet, Mayer, and
Mucchielli (2004) in their study on 92 départements in France.For the post-transition
economies Hilber and Voicu (2010) analyzed 1,540 foreign-owned subsidiaries in
Romanian regions between 1990 and 1997 and find that industry-specific and service
agglomerations have a positive impact on location choice of MNEs, whereas the
authors do not find any evidence for a positive impact of economic diversity on the
regional attractiveness for FDI. They limit their analysis to greenfield investments,
however. Furthermore, Pusterla and Resmini (2007), who use information on 4,103
subsidiaries in Bulgaria, Hungary, Poland and Romania on the NUTS-2 level during
the 1990s find a positive impact of agglomeration economies on FDI. However, like
many other studies, they focus their analysis on the manufacturing sector. For
agglomeration economies this analysis does not show any distinct differences in the
impact on MNE location choice for post-transition regions. The results suggest that
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sectoral specialization and the technological performance of the target region are
among the most important location factors for investors in post-transition regions.

In addition, labor market factors prove to have an impact on the location of FDI in
post-transition economies. In contrast to most existing studies on location choice in
CEE countries (see e.g. Cieslik 2005; Pusterla and Resmini 2007) - but in line with
Hilber and Voicu (2010) - the estimates in this analysis show that higher wages do
not distract investors per se. They can even have a positive impact as long as higher
wages are combined with offsetting factors such as high endowment of capital and
higher productivity of the workforce, as found in this study for Poland and the Czech
Republic. This underlines the importance of education for attracting FDI, especially
regarding the economically more sustainable FDI in more advanced sectors of the
economy. The positive result for East Germany in this category suggests that East
Germany’s present and future could lie in the exploitation of competitive advantages
and a highly educated and specialized workforce rather than in acting as the extended
workbench for other, more industrialized countries. These results suggest that FDI in
post-transition regions is (no longer) only dominated by efficiency seeking behavior,
but - in addition to market seeking motives - also by strategic assets which seems
especially true for East Germany and for the service sector, where well-qualified labor
is an important location factor. These results are in line with Chidlow, Salciuviene,
and Young (2009) who, in a regional sample of 91 foreign subsidiaries in 2005, find
that knowledge seeking factors are among the most important drivers for FDI in
Poland. Pusterla and Resmini (2007), however, find that skills have no effect on the
probability of attracting FDI for the CEE region.

Finally, it seems that a country’s position in the transition to industrialization is
important not only for the quantity but also for the structure of incoming FDI.
Keeping in mind factors reflecting the allocation of public goods, the educational
background and productivity of the workforce, it seems that countries finding them-
selves in different stages of the transition process, are exposed to different structure
of FDI-attracting pull factors.

Since this analysis is based on a three-country dataset, there is a potential for
extending research into FDI pull factors to further regions, such as additional post-
transition countries. And since the enterprise data contain information about the
MNEs’ headquarter and their subsidiaries, there is research potential in examining
the location decision of a MNE for additional bilateral factors. Empirically, the
estimation could be enhanced by bilateral data as well as further investor-specific
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variables to gain further insight into the interaction between firm level and regional
characteristics.

The finding that for the service sector well-qualified labor is an important location
factor provides a compelling motivation to further investigate the distribution of
FDI in knowledge-intensive business services (KIBS). KIBS have become crucial for
the regional innovation performance in knowledge-based economies. As the global
distribution of innovation is highly concentrated, Florida (2005) summarizes that
"innovation, economic growth, and prosperity occur in places that attract a critical
mass of talents." Thus, FDI in science-based sectors can be considered as a driving
force behind the spiky economic structure that puts capital and large metropolitan
areas at the forefront of globalization.
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3 Agglomeration and FDI in East German
Knowledge-Intensive Business Services

3.1 Introduction

The enlarged European Union (EU) is characterized by a heterogeneous economic
structure across its countries and regions. Multinational enterprises (MNEs) and
foreign direct investment (FDI) in science-based sectors can be considered as a
driving force behind the spiky economic structure that puts capitals, large cities
and metropolitan areas at the forefront of globalization. It seems that regional
agglomerations of knowledge and capabilities attract FDI in knowledge-intensive
services such as R&D and innovation. The extent and sectoral spread of these services
FDI depends upon the position of the region in the geographical hierarchy within
and across European countries (Cantwell and Iammarino 1998, 2000). So called
‘higher order’ regions that accumulate diverse technological competencies are more
likely to attract foreign technology than other specialized regions (Cantwell and
Iammarino 2000). This process has not only been confined to EU-15 countries; it
became particularly visible during the economic transition process in the new EU
members states (NMS) as well as in East Germany. In these economies, FDI has
played a crucial role in economic restructuring and in the technological catching-
up process. However, there is a heavy concentration of MNEs in urban areas. This
particularly applies to the service sector (see Gauselmann and Marek 2012). Arguably
the provision of knowledge-intensive business services (KIBS) plays a major role in
this process.

In knowledge-based economies, knowledge-intensive services have become crucial
for regional innovation performance. This development is reflected by the persis-
tent growth of KIBS, which has shown to be among the most dynamic sectors in
industrialized economies (see e.g. Murray, Kotabe, and Westjohn, 2009, or Doloreux,
Freel, and Shearmur, 2010). In OCED countries, the absolute number of employees in
business services has increased by around 40% between 1999 and 2007.23 In Germany,
for example, this development was even more pronounced, growing by approximately
50% during the same period.24 As Simmie and Strambach (2006) note, the driving

23 See OECD’s regional and sectoral employment figures. Business services: NACE Rev.1 Code 70
to 74.

24 See the Social Insurance Statistics of the German Federal Employment Office.
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force behind the growth in KIBS has moved away from being cost-driven to being
based on an increasing flexibility in the production system. Miles (2005) sees three
major reasons why the KIBS sector has grown much faster than the rest of the
economy: increasing outsourcing tendencies in specialized labor inputs, the interna-
tionalization of services, and a higher demand for new technologies (such as IT) and
specific knowledge inputs (such as compliance with environmental regulations).

Due to their increasing impact on the technological capability of regions, KIBS are
defined as facilitators, carriers or sources of innovation (see den Hertog 2000). The
significant role played by KIBS in the regional innovation system and in competitive-
ness stems primarily from the indirect effect of providing intermediate inputs into
the user sector, which implements the innovations (see e.g. Simmie and Strambach
2006).

In line with the literature, Shearmur and Doloreux (2008) observe that KIBS cluster
spatially and highly depend on agglomeration economies. Despite improvements
in communication technology, spatial proximity and the direct linkages with local
clients are still necessary characteristics for the KIBS sector. This distance-sensitivity
is mostly driven by the complexity and the high degree of customization of the
knowledge-intensive services (see e.g. Muller and Zenker 2001). Despite their hetero-
geneous structures, Simmie and Strambach (2006) observe this phenomenon of spatial
concentration and interregional disparities across European countries. The authors
conclude that a specialization process is amplified by a cumulative learning process
and knowledge-spillovers. Thus, it is apparently difficult for cities and regions to
strengthen knowledge-intensive services and technologies which were not previously
established. This is a relevant aspect especially in CEE transition economies, which
were exposed to a distinct transition and industrial reconstruction process.

In the literature, only a few studies deal with the impact of location attributes on the
development of KIBS in multi-regional studies (see e.g. Andersson and Hellerstedt,
2009, or Antonietti and Cainelli, 2008). This chapter aims to fill this gap by combining
three research characteristics. Firstly, it focuses on the impact of agglomeration and
the potential for the regional technology capability as determinants for the location
decision of FDI in the dynamic KIBS sector. Furthermore, the focus on functional
units, by choosing the regional level of the East German Raumordnungsregionen25

25 East Germany consists of 22 RORs. The statistical unit of the RORs is constructed as functional
units taking into account the commuting streams. In comparison with the NUTS classification,
the size of RORs is between the NUTS-2-level and the NUTS-3-level. See e.g. Jindra (2011) p.38.
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(ROR), provides insights into the self-reinforcing process of regional KIBS concen-
tration. Secondly, Miles (2005) states that KIBS are spatially concentrated in few
core metropolitan regions. This development is very pronounced in CEE transition
economies.26 This distribution enables the analysis of the transition specific catching-
up process, which depends on the exploitation of its knowledge potential rather than
on acting as an extended workbench for West European economies (see Gauselmann
and Marek 2012). Thirdly, the analysis combines enterprise data from the population
of the IWH FDI Micro Database including 789 foreign and West German affiliates
in the East German KIBS sector with a large dataset of the 22 East German RORs.

This chapter is organized as follows: Section 3.2 introduces the economic model behind
the FDI location choice process. This is followed by the econometric theory that
underlies the empirical analysis. Section 3.3 contains hypotheses from the economic
theory and previous literature on KIBS and FDI location. The data used in the
regressions and stylized facts are presented in Section 3.4. Section 3.5 provides a
discussion on the empirical results, which are summarized in the concluding Section
3.6.

3.2 Theoretical Background

Following Basile, Castellani, and Zanfei (2008), an investor’s choice of location is a
three-step decision. Firstly, the enterprise decides whether to serve a foreign market.
In the second step, the investor decides how to serve the market. This investment can
be implemented through exports, joint ventures, licensing or foreign direct investment.
Finally, the investing company chooses a region for its foreign investment. In a firm-
level framework, this chapter analyses the location choice of an investor, who has
already decided to invest in East Germany. Thus, the investor faces the decision of
choosing one of the j ∈ J regions as the location for its foreign investment.

3.2.1 Economic Theory

In the empirical literature, the location choice approach of Head and Mayer (2004)
has been used in many studies. This approach is based on the Dixit-Stiglitz model of

26 The figures of the IWH-FDI Micro Database show that 50% of East German foreign investments
in the KIBS sector are located in Berlin, 60% of Polish KIBS FDI are located in the region of
Warsaw and 75% of the Czech KIBS FDI are located in Praha. The data can be made available
upon request.
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monopolistic competition (see Dixit and Stiglitz 1977), which links the production
cost function with a utility-maximizing demand function of a representative individual.
The Dixit-Stiglitz model was advanced by Venables (1996) and Krugman’s (1991)
New Economic Geography (NEG), who emphasize the importance of agglomeration
economies on regional development and attracting investment from abroad. On the
basis of the assumption that an investor chooses the region j for its investment in
sector k that promises the highest profits over a finite time horizon, the model of
Head and Mayer (2004) founds on the following profit function:

πjk = (1− tj)
M∑
m=1

[(pjkm − cjkm)xjkm] (3.1)

In this profit function, the firm’s profit depends on the demand for good x in market
m, its price p, costs c and the imposed taxes t. Through a two-step maximization
based on a constant elasticity of substitution (CES) function, the optimal demand
for good x and the optimal monopoly price can be replaced by the following term:

xi = a(P )Y · P σ−1

piσ
, pi = σ

σ − 1c.
27 (3.2)

Thus, the optimal demand for x depends on the share a(P ) of the total income Y
spent on good x, the price index P and the elasticity of substitution σ, which is
assumed to exceed unity. The insertion of (3.2) into (3.1) and the assumption that
the investor can only serve the plant location j and its neighboring regions, which is
indicated by a dummy variable φjm, leads to the following profit function:

πjk = (1− tj)
M∑
m=1

[
1

σ − 1cjkφjm
am(Pm)YmPmσ−1

( σ
σ−1cjkφjm)σ

]
(3.3)

For the ongoing transformation, the factor of demand am(Pm)Ym and the price index
P σ−1
m is defined as the market access MAm. The costs of production cjk depend on

the sectoral wage rate wjk, transaction costs between the investor and the subsidiary
occurring from distance between the investor’s home country and the region of
investment, dj, and a productivity factor Ajk. This productivity factor depends on
the regional education level Ej, the skill-level of the work force Oj, the economic

27 See e.g. Gauselmann and Marek (2012) for a detailed description of the derivation the profit
function.
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diversity Hj, agglomeration variables such as the sectoral specification Sjk, and
the technological performance of the regional economy Tj, in region j. Following
Brülhart, Jametti, and Schmidheiny (2012), it is assumed that marginal costs are
influenced by factorizing the independent variables, and weighting their influence on
the production costs by means of variable-specific elasticities.

cjk = wγ1
jkd

γ2
j A(Sjk,Tj,Hj,Oj,Ej) (3.4)

After inserting (3.4) and MAm into (3.3), the profit function can be transformed
into the following log-linear empirical function with the coefficient vector β and the
error term, ejk:

πjk = β0 + β1 ln tj + β2 lnwjk + β3 ln dj + β4 lnEj + β5 lnSjk + β6 lnTj+

β7 lnOj + β8 lnHj + β9 ln
(

M∑
m=1

MAm
φjm

)
+ ejk. (3.5)

3.2.2 Econometric Approach

The profit function (3.5) is the basis for the conditional logit estimation, analyzing
the location choice of FDI in the East German KIBS sector. In this context, the
location choice founds on a stochastic utility maximization process for an enterprise i,
which results from the choice of region j as a plant location selected from J possible
regions of the sample. In this analysis, the deterministic part of the profit function is
made up of alternative-specific regressors zijk. The stochastic and unobservable part
of the equation is represented by an error term eijk.

πijk = z′jkβ + eijk. (3.6)

As described above, the investor chooses the region j, which exceeds the expected
profits of all the other regions l ∈ J , with l 6= j. For each investment decision, the
sample’s set of regions is the dependent variable in this context. The chosen region
equals one, the remaining regions take on a value of zero. This assumption leads
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to the following estimation of the model’s choice probabilities Pijk (see e.g. Greene
2003):

Pijk = Prob(πijk > πilk, ∀ l 6= j) = Prob(eijk > x′ilkβ − x′ijkβ + eilk, ∀ l 6= j). (3.7)

By assuming a type I extreme value distribution, the probability function (3.7) can
be transformed into the conditional logit equation28,

Pijk =
exp(x′ijkβ)∑J
l=1 exp(x′ilkβ)

. (3.8)

3.3 Hypotheses

In the literature, a large number of studies have investigated the impact of agglomer-
ation economics on regional FDI inflows. Among others, Bronzini (2007) stresses the
distinction within agglomeration externalities between localization (sectoral specializa-
tion) and urbanization (diversification). On the one hand, the theoretical foundation
of specialization effects bases on Marshall (1920), who stresses that agglomeration
effects are essentially made up of labor market specialization, knowledge-spillovers
and supplier linkages in a specific sector. On the other hand, Jacobs (1969) points
out that in a diversified economy a large variety of goods can promote the transfer of
knowledge and productivity growth. The majority of empirical studies analyzing the
impact of agglomeration economies on the regional attractiveness for FDI, focuses
on the manufacturing sector. These studies predominantly show that the attraction
of foreign investors depends positively on localization (see e.g. Basile, Castellani, and
Zanfei, 2008, or Crozet, Mayer, and Mucchielli, 2004). Compared to localization, the
impact of urbanization was less frequently considered in FDI location choice studies.
However, some studies show a positive impact of urbanization on the attractiveness
for FDI (see e.g. Guimarães, Figueiredo, and Woodward, 2000, or Barrios, Görg, and
Strobl, 2006).

For the KIBS sector, Antonietti and Cainelli (2008) sum up that agglomeration
externalities in the KIBS sector are driven by knowledge-spillovers, labor-pooling,

28 See McFadden (1973).

46



and input sharing. Furthermore, Andersson and Hellerstedt (2009) point out a path-
dependency for the development of KIBS when the relevant sector has already been
established. Even within the KIBS sector there is evidence of labor market pooling in
the area of investment. For the United Kingdom and Germany, this result is confirmed
by Simmie and Strambach (2006). They show that each region is characterized by a
relatively stable and specific employment structure across different KIBS branches.
These KIBS specific results lead to the first hypothesis:

Hypothesis 1: Localization increases the regional attractiveness for FDI throughout
the KIBS sector.

In addition to localization effects, Cantwell (1989) states that labor-pooling and
supplier-linkages also result in an increasing potential for knowledge-spillovers. Fol-
lowing Cantwell and Iammarino (1998), this potential is fostered by tacit knowledge
resulting from learning dynamics and knowledge exchange in a region. This interac-
tion can establish a stable mechanism of knowledge accumulation which raises the
region’s attractiveness for an investor.

For German regions that are home to at least one university, Audretsch and Lehmann
(2005) show that entrepreneurial activities in high-tech sectors are positively influ-
enced by the performance of the local university and other regional possibilities of
accessing knowledge. The results of the detailed sectoral analysis are in line with
Andersson and Hellerstedt (2009), who observed that R&D and a higher educational
background of the labor force positively influence the development of KIBS. This
leads to the second hypothesis:

Hypothesis 2a: The potential for knowledge-spillovers of a region (measured by
R&D, human capital, education and patents) raises the attractiveness for FDI in the
regional KIBS sector.

As Audretsch (1998) notes, R&D is the most important source for knowledge pro-
duction followed by human capital, workforce skills and the presence of scientists
and engineers. Furthermore, Audretsch (1998) notes that R&D is closely linked to
the region’s performance in terms of patent applications.

Hypothesis 2b: In the analysis of location factors for KIBS FDI, R&D and patents
are the most important factors controlling for the technological capability.
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3.4 Data

In order to analyze the factors determining the decision of a foreign enterprise where
to invest in East Germany, the analysis is based on micro data on foreign direct
investment from the IWH FDI Micro Database. This database contains detailed
firm-level data including information on the ownership structure. In this sample a
company is considered as foreign owned, if at least one foreign investor owns a direct
company share of at least 10% or a total share of at least 25%. Since West German
investments were crucial for the East German transition process, the sample of FDI
is supplemented by 142 investments from West Germany.29

This definition of FDI leads to a sample size of 789 enterprises in the KIBS sector
having either a foreign or a West German investor, which meet the relevant criteria.
These enterprises are distributed across 22 Raumordnungsregionen(ROR) in East
Germany as displayed in Figure 3.1a and Table A.5 of the Appendix. The concept of
RORs accounts for commuter movements between peoples’ residence and work place.
Thus, this framework can be considered as functional and appropriate in order to
reflect agglomeration economies.30 Nearly the half of the 789 investments are located
in Berlin, whereas the other spatial concentration of KIBS FDI can be found in the
RORs of Oberes Elbtal/Osterzgebirge, Westsachsen, Magdeburg, Ostthüringen, and
Havelland-Fläming.

In order to model the location decision of an investor to invest in the East German
KIBS sector and to merge the company data with regional and sectoral characteristics,
the sample contains the following firm-level information:

• Location of investment j: Each enterprise is allocated to one of the 22 East
German ROR using the postal code of the enterprise’s registered address.

• Branch of sector k: The sectoral classification of the enterprise is in accordance
with the European Union’s NACE Rev.1.1. 2-digit classification. In this chapter,
the definition of the KIBS sector relies on Miles (2005). Thus, the sample
includes enterprises belonging to the sectors classified by the NACE Rev.1.1.
2-digit codes 72 (computer and related activities), 73 (R&D) and the majority
of 74 (other business activities).

29 See Günther, Gauselmann, et al. (2011) for more detailed information.
30 See e.g. Jindra (2011).
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Figure 3.1: Spatial distribution of FDI, employment, and patent registrations in the
KIBS sector per ROR

a) Frequency b) Localization Quotient c) Patents

• Date of investment t: The date of investment is proxied by the date the
enterprise was entered in the local register of commerce. To avoid endogeneity
of the investment, it is assumed that the investment decision was made the
year before the enterprise was registered.31 Due to data availability issues for
the regional variables, the analysis of investment decisions is restricted to a
time period between 1996 and 2010.

• Investor’s origin: The country where the investor is registered.

An enterprise’s location decision is modelled by combining the enterprise data decribed
above with regional data from the German Federal Statistics Office (StaBu), the
Federal Employment Agency (BA), the European Patent Office (EPO), Eurostat, the
Federal Institute for Research on Building, Urban Affairs and Spatial Development
(BBSR) and input-output tables of the World Input-Output Database (WIOD). In
the model, each investor faces the decision to choose the region out of the sample’s
22 regions, which promises to maximise the enterprise’s profits.

The period of time of this analysis is restricted by the availability of regional data,
which are predominantly not available before 1995. The regional variables are divided
into three groups: agglomeration, endowment and other regional factors.

31 See e.g. Jindra (2011).
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Agglomeration: In order to analyze the impact of regional agglomeration on an
enterprise’s location choice, the following measures are included in the analysis.
Firstly, the localization is measured by the Localization Quotient (LQ) of sector k32

in region j:33

LQjk = empjk/empj
empk/EMP

(3.9)

The denominator of (3.9) is the share of employees working in sector k, empjk, of
the total employment figure in region j, empj, whereas the numerator is defined as
the share of employees working in sector k in all regions of the sample, empk, of the
total employment figure in the sample, EMP .

Secondly, the variety of available inputs in region j depends on the regional economic
diversity, which is measured by the Herfindahl Index, herfj:

herfj =
K∑
k=1

(
empjk∑K
l=1 empjl

)2

, (3.10)

The Herfindahl-Index is constructed by the sum of squared employment shares over
all NACE Rev.1.1. 2-digit codes in region j and does not differ across sectors. As
can be seen in (3.10), a diversified economy in region j coincides with a low value in
this index. The Herfindahl-Index as well as the Localization Quotient refer to the
Social Insurance Statistics provided by the Federal Employment Agency (BA).

Thirdly, KIBS are considered as important input suppliers for the manufacturing
industry. In order to control for the presence of the manufacturing in region j and for
supplier linkages between KIBS and the manufacturing industry, a manufacturing
linkage index, MLIjk, is included in the regression.

MLIjk =
S∑
s=1

aksempsj. (3.11)

The regional MLIjk is the sum of the following factors across all manufacturing
sectors s ∈ S (NACE Rev.1.1. codes 10 to 37): the share of inputs in manufacturing

32 Since the enterprises are classified by NACE Rev.1.1. 2-digit codes, the sample is split into 3
KIBS sectors. This implies that the localization coefficient of region differs across these sectors.

33 See e.g. Shearmur and Doloreux (2008).

50



Table 3.1: Summary of regional variables and their sources

Variable Description Source
LQ Localisation Quotient BA/own calculation
herf Herfindahl Index BA/own calculation
MLI Manufacturing Linkage Index BA/WIOD/own calculation
patent Patent registrations by inventors EPO
rnd Proportion of employees with an R&D occupation BA/own calculation
hrsto Proportion of employees with a technical-scientific

occupation
BA/own calculation

stud University students per 1,000 inhabitants BBSR
gdp Regional GDP in Mio. € BBSR
mp Market Potential (aggregate GDP of neighboring

RORs)
BBSR/own calculation

STunemp Unemployment rate in % excluding long-term un-
employed

Eurostat

wage Average sectoral wage per full-time equivalent Federal Statistics Office
tax Average regional business tax rate (Gewerbesteuer-

hebesatz)
BBSR

dist Euclidean distance between the major city of the
region and the capital of the investing country

Own calculation

sector s stemming from the KIBS sectors k of all domestic inputs in sector s, aks,
and the share of employees working in manufacturing sector s.34

Endowment: The regional patent activity collected by the European Patent Office
captures the technological performance and the extent of knowledge-spillovers in
region j. The patent applications are the basis for the calculation of the patent
measurement depending on the origin of the inventors of the registered patents.35

Since the European Patent Office provides patent data for the technology classes and
not for industrial sectors, the analysis refers to the aggregate patent activity in region
j. In addition to the patent measurement, the regional proportion of employees with
an R&D occupation (rndj) and the share of employees with a scientific-technical
occupation (hrstoj) serve as a control variables for the regional presence of human
capital.36 The potential for human capital is reflected by the region’s proportion of

34 The input share is derived on the basis of annual input-output tables provided by WIOD. Since
the WIOD provides only aggregated input information for the sectors 71 to 74, the MLIjk does
not differ across the 3 KIBS sectors, but over regions and time. Furthermore, the input-output
tables do not vary across regions implying that the differences over the regions at time t stem
from the employment shares.

35 A large fraction of patent applications has more than one inventor. In order to avoid an overweight
of multi-inventor patents, the patent measurement refers to a fractional counting. See Frietsch,
Schmoch, et al. (2011).

36 The classification for R&D employees refers to Bade et al. (2004), whereas HRSTO is defined
according to the OECD (1995). Both measurements are based on the occupation terms used by
the Germany’s Federal Statistical Office.

51



university students (including students at universities of applied science) per 1,000
inhabitants.

Other regional variables: In addition to the agglomeration and endowment vari-
ables described above, the following variables are included in the analysis. Since
market access enables the fixed costs of the investment to be recovered, the market
size is expected to raise the regional attractiveness for FDI. This is done by including
the regional GDP as well as the accumulated GDP of the neighboring RORs. In terms
of the potential costs of investment, the location decision also takes the sectoral wage
rate, the unemployment rate (excluding long term unemployed), and the average
regional business tax rate (Gewerbesteuerhebesatz) into consideration. The distance
to the investor’s home country and the region of investment is included in order
to capture transaction costs of distance between the investor and the affiliate. The
distance is calculated by the Euclidean distance between the capital of the investor’s
home country and the major city of the region. Finally, dummy variables for the
Federal States (Bundesländer) are included in the regressions.

3.5 Empirical Results

The results of the regressions are reported in Table 3.2. The first four columns contain
the regression results for the agglomeration and endowment variables. The last three
columns contain the regression output for the complete set of explanatory variables;
the whole sample in column (5) and two subsamples in column (6) (excluding West
German investors) and (7) (exclunding Berlin).

When only the agglomeration variables are taken into consideration, the Localization
Quotient, and Herfindahl-Index are highly significant and in line with the literature
that the regional attractiveness for FDI increases with localization and economic
diversity. The effect of the linkage to the manufacturing sector is surprisingly negative.
This picture partly changes when endowment variables are included in the regression.
Localization remains positively significant, whereas manufacturing linkage loses its
explanatory power when the human capital variables, hrstoj and studj , are included.
The impact of the economic diversification, herfj, turns insignificant across the
columns (2) to (7).

These results confirm Hypothesis 1 that a region’s attractiveness in terms of KIBS
FDI increases with potential intra-industry linkages. This finding is in line with the
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theory and empirical results described above and provides additional support for the
proclaimed path dependency in the East German KIBS sector. Furthermore, the
results suggest that the potential for co-location to the manufacturing industry does
not raise the attractiveness of a region to host KIBS FDI, if ROR are chosen as the
regional level of analysis.37

Table 3.2: Conditional Logit Estimation Results

Agglomeration Agglomeraion and Endowment complete FDI exBerlin
(1) (2) (3) (4) (5) (6) (7)

lnLQ 0.743*** 0.363*** 0.446*** 0.368*** 0.308** 0.446*** 0.374**
(0.122) (0.135) (0.131) (0.134) (0.139) (0.167) (0.156)

lnman_link -1.407*** -0.410 0.075 -0.856** -0.853** -0.900** -0.926**
(0.306) (0.415) (0.380) (0.333) (0.355) (0.404) (0.437)

lnherf -2.591*** 0.459 0.097 -0.064 0.378 0.994 0.033
(0.662) (0.777) (0.783) (0.723) (0.924) (1.052) (1.298)

lnpatent 0.392*** 0.366*** 0.276** 0.255** 0.251**
(0.077) (0.073) (0.109) (0.127) (0.112)

lnrnd 0.160 0.963*** 0.963*** 0.909** 0.943***
(0.547) (0.328) (0.336) (0.384) (0.343)

lnhrsto 3.130* 5.172***
(1.728) (1.097)

lnstud 0.018 0.097**
(0.038) (0.041)

lngdp 0.270 0.220 0.387
(0.287) (0.328) (0.291)

lnmp 0.108 0.124 0.096
(0.180) (0.203) (0.181)

lntax 0.711 0.093 -0.799
(1.018) (1.161) (1.707)

lnwage 2.736 5.459 5.813
(4.287) (4.831) (4.934)

lnSTunemp -0.471 -0.633 -0.255
(0.617) (0.685) (0.647)

lndist -0.804*** -1.342*** -0.384
(0.292) (0.419) (0.310)

Investments 789 789 789 789 789 647 403
Observations 17,358 17,358 17,358 17,358 17,358 14,234 8,463
Log likelihood -1,716.5 -1,679.1 -1,697.0 -1,680.8 -1,674.9 -1,306.4 -1,130.7
Conditional Logit Estimation. Dependent variable: Enterprise’s location choice for region j among 22
Raumordnungsregionen. Standard errors in parentheses. Significance level: ***p<0.01,**p<0.05,*p<0.1.
Dummy variables for Federal States are not shown in the table.

The impact of the endowment variables is analyzed in columns (2) to (4). In col-
umn (2), all endowment variables are included. In order to account for potential
multicollinearity, column (3) and (4) contain only a pair of the endowment variables.
When all endowment variables are included in the regression, the regional patent ac-
tivity and the share of employees with a scientific-technical occupation have a highly
significant impact, whereas the share of R&D occupation and the student-population
ratio do not show any significance. In columns (3) and (4) the four variables are
split into two groups: patent activity and R&D employment on the one hand, and

37 The results remain stable when the manufacturing linkage is replaced by the share of employees
working in the manufacturing sectors. These results are available upon request.
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scientific-technical occupation and student share on the other hand. The impact of
each variable turns or remains positively significant. Thus, hypothesis 2a can be
accepted.

As shown in Table A.6 of the appendix the endowment variables are positively
correlated with each other, but no correlation coefficient exceeds the value 0.64.
However, the variables can be exposed to multi-collineratiy. When controlling for
the impact of the pairs of endowment factors in column (3) and (4) by means of
likelihood-ratio tests (LR-Test), the test statistics clearly show that patent activity
and R&D are the driving forces among the endowment variables. The LR-Test
between the unrestricted (column 2) and the restricted model (column 3), which sets
the coefficient of patents and R&D equal to zero, show a Chi-Square test statistic of
35.69 indicating a p-value of 0.000 with two degrees of freedom. This result rejects
the LR-Test hypothesis that patent applications and R&D do not have any impact.
When setting the coefficients of scientific-technical occupation and student share
equal to zero, the LR-Test between the regressions of column (2) and (4) shows a
Chi-Square test statistic of 3.37 and a p-value of 0.185 with two degrees of freedom.
Hence, the hypothesis of the LR-Test, that both variables do not influence the
regression, cannot be rejected. These results confirm hypothesis 2b, that the regional
patent activity and the share of employees working in R&D professions are the most
important knowledge spillover factors for the regional attractiveness for KIBS FDI
in East Germany.

When including other regional control variables, the impact of agglomeration and
endowment variables is not affected. The control variables’ impact is predominantly
insignificant, except for the distance between the investor and the affiliate. An
LR-Test between the complete sample and the regression in column (4) shows a
Chi-Square test statistic of 11.90 and a p-value of 0.064 with six degrees of freedom.
Thus, the hypothesis that the six control variables do not a have a significant impact
on the regression outcome cannot be rejected. This result is not in line with most of
the other FDI location choice studies, which predominantly attest a dominant role
of regional GDP on the attractiveness of a region for FDI.

The estimation results do not change substantially when West German investors or
investments located in Berlin are excluded from the sample. With respect to the
former subsample, a Hausman-Test, comparing the estimates between the whole
sample and the subsample, shows a p-value of 0.021. Thus, the hypothesis of a non-
systematic difference between both (sub)-samples can be rejected. A Hauman-Test,
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checking for differences between the whole sample and the subsample excluding
Berlin, reports a p-value of 0.241 and does not reject the hypothesis. Thus, the
estimates of both sub-samples in column (5) and (7) do not differ systematically,
although 48.9% of the KIBS FDI investments are located in the German capital.
Hence, the estimates can be considered as robust.

3.6 Conclusions

Arguably the provision of knowledge-intensive business services through multinational
firms mainly localized in urban areas played an important role the catching-up process
of transition economies in Central and Eastern Europe as well as East Germany. This
chapter analyses the impact of location determinants - agglomeration and endowment
effects in particular - on the location choice of MNEs in the East German KIBS
sector. In a conditional logit model, this chapter investigates the location factors
of 789 enterprises, which have either a foreign or West German investor, over the
period between 1996 and 2010. The regional disaggregation refers to the subdivision
of 22 East German Raumordnungsregionen.

The results show that agglomeration advantages are among the driving forces for
the location of multinational firms in the East German knowledge-intensive business
service sector. Regional localization advantages, illustrating the potential for intra-
industry linkages in the region of investment, prove to be one of the most important
pull factors. Furthermore, the analysis does not find any evidence that neither a
diversified economic structure nor co-location to the manufacturing industry raise
the probability to attract a foreign investor in the KIBS sector. However, the impact
for the manufacturing linkage is predominantly negative.

The impact of the region’s technological capability, captured by measurements of
human capital, the educational background of the workforce, patent activity, and
R&D, is significantly positive. A detailed analysis of these endowment factors shows
that R&D and the regional patent activity, which is closely related to R&D, are
the most important endowment variables for investments in the East German KIBS
sector. This result is in line with Audretsch (1998), who stated that R&D is the most
important source for knowledge production.

Compared to the majority of FDI location choice studies, which predominantly focus
on manufacturing FDI, the market size measured as regional GDP does not have
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an impact on the regional attractiveness for FDI. This result can be considered as
a sector-specific attribute for KIBS indicating that the location decision depends
on the availability of highly specialized inputs rather than on the market access
possibilities.

The findings provide an explanation for the spatial concentration in the knowledge-
intensive business services sector. As outlined by the KIBS theory (see e.g. Antonietti
and Cainelli 2008), the development of KIBS is contingent upon labor pooling and
R&D related activities. In recent literature, the impact of these externalities was
proven to be relevant for the start-ups of KIBS enterprises. This chapter confirms
this relationship also in the context of FDI into KIBS. Hence, it provides additional
evidence that KIBS develop faster in an environment with a potential for intra-
industry linkages and a high regional capability for technological interactions, and
serves to explain path dependency in the KIBS sector.

Although the East German economy is characterized by a heterogeneous composition
of regions, it is important to keep in mind that the analysis is restricted to a single
post-transition economy. Thus, the results do not necessarily allow implications
for other economies. Furthermore, the decomposition of East Germany into 22
Raumordnungsregionen also needs to be taken into consideration when interpreting
the results. Especially, the negative impact of co-location to the manufacturing
industry could change, if a lower of degree of regional disaggregation was chosen.

As shown above, CEE economies have taken differing transition paths. This especially
holds for the comparison between NMS of the EU and former Soviet CIS countries.
Therefore, the investigation of inward FDI in Russia provides a complementary
picture to the studies in chapter 2 and 3. On the one hand, in both regions (NMS
and CIS) large urban agglomerations are among the major recipients of FDI. On the
other hand, the distribution of FDI across Russian regions is highly concentrated
in comparison to the NMS. Furthermore, the access to core industries is highly
regulated in the Russian Federation. Among these sectors, the mining industry is
fundamental for the Russian economy. Despite the strict access for foreign investors,
a distinct share of FDI is located in Russian regions, which are dominated by the
mining sector and natural resources. Therefore, it is compelling to focus on the role
of natural resources, when investigating the determinants of FDI in Russian regions.
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4 The Regional Distribution of Foreign Investment in
Russia. Are Russians more appealing to Multinationals as
Consumers or as Natural Resource Holders?

4.1 Introduction

This chapter investigates the fundamental characteristics of regions that give rise
to inbound foreign investment in large opening economies endowed with natural
resources. This interest arises because regions offer economic incentives in order to
attract foreign direct investment (FDI). They compete for foreign investment in the
hope of an influx of expertise, an increase in opportunities for local businesses, an
expanded investment base, jobs and import substitution (see, for example, Markusen
and Venables 1999; Ma 2013; Young, Hood, and Wilson 1994). There is reason to
believe that FDI externalities are facilitated mostly at the regional level (see, for
example, Aitken, Hanson, and Harrison 1997), while interregional differences in
location factors may affect the sectoral and knowledge composition of multinational
activities.

The Russian political discussion, however, challenges the optimistic attitude towards
FDI and stresses that the technology and business objectives are unlikely to be
achieved when multinationals invest in regions endowed with natural resources
or when these are established in wealthy urban agglomerations to exploit local
demand. In both cases the links to the local economies are minimal, while remote
and thinly populated regions without natural resources face challenges in their efforts
to attract investments and often remain cut off from globalization opportunities. As
a result, the Russian business journal ’Expert’ concludes that ’laying bets on foreign
capital preserves underdevelopment and poverty’.38 Therefore the careful study of
the geographical patterning of foreign affiliate production responds to these sensitive
political issues.

In terms of academic interest, Russia provides a compelling empirical setting for
analyzing internationalization: it is large and diverse; its spatial distribution of
demand, skills and resources is very uneven; remoteness from trade partners keeps
trade costs high; and until recently trade protection was higher than in competing
locations. Moreover, in recent years the dynamics of FDI flows and shifts in its

38 See discussion in Nariskin (2013) and Ivanter, Mekhanik, et al. (2013)
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structural and spatial composition have been very pronounced. In the period between
1996 and 2011 the portion of Russian inward FDI stock in relation to GDP grew from
1.4 percent to 24.8 percent, while the mining and quarrying sector was gradually
outperformed by manufacturing and services as recipients of FDI inflows. Another
striking feature of FDI in Russia is the spatial diversity within the country, which is
greater than that of the general economic indicators. In total, 77.6 percent of FDI
inflows during pre-crisis 2007 were concentrated in three locations, namely the city
of Moscow, the island of Sakhalin, and the Moscow region.39

This chapter is related to several strands of literature which show how geography
interacts with demand distribution and factor endowments to determine the microe-
conomic decisions made on an affiliate’s location. The following three theoretical
constructs are particularly relevant: firstly, the classic trade theory (the Hecksher-
Ohlin model), which predicts affiliate production by factor endowments of the region,
explaining FDI location by the importance of lower wages and access to natural
resources; secondly, the knowledge-capital model proposed by Markusen and Maskus
(2002), which relies on the combination of vertical and horizontal motives allowing
foreign owned plants to locate in regions where they may take advantage of both
factor-price differences and the large markets; and thirdly, the ’new’ trade theory
(see, for example, Helpman and Krugman 1985) that highlights economies of scale
and agglomeration externalities.

This chapter addresses four research questions. Firstly, which regional characteristics
drive multinationals to Russian regions, with a particular focus on vertical resource-
seeking and horizontal market-seeking investments? Secondly, does resource FDI
crowd out or stimulate FDI in other sectors? Thirdly, do micro-establishment data
provide additional insights into the location decisions of multinationals in Russia?
And fourthly, is there any evidence for regional interdependence in location decisions
by multinationals through agglomeration and third-region effects?

The chapter adds to the existing literature on the distribution of multinationals
in Russia. Recent studies, which have investigated the forces attracting FDI to
Russian regions (see, for example, Iwasaki and Suganuma 2005; Kayam, Yabrukov,
and Hisarciklilar 2013; Ledyaeva 2009), are based on aggregate regional FDI inflows.
Nevertheless, aggregate Russian FDI statistics are biased owing to the considerable

39 See Finansi Rossii (2010) p. 370.
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share of round-trip investments of Russian origin.40 Thus, the analysis is based
on micro data, which allows the testing of previously unobserved patterns of firm
heterogeneity. In a discrete choice framework, the combination of plant-level factors
(such as the plant’s trading status, sectoral classification and the origin of the investor)
with regional measurements of natural resource endowment and other socio-economic
indicators allows to investigate the comparative advantages hypothesis in a more
nuanced manner than has been done before. By relying on the literature review, the
impact of resource dependence on the attractiveness of Russian regions, including a
co-location hypothesis, has not been tested yet.

The findings lend further support to the knowledge capital model, revealing that
horizontal and vertical motives prevail simultaneously. The results show evidence for
differences in multinationals’ location decisions in terms of the export status of plants.
Resource rich regions are attractive to investors when oil prices are high, unless
resources do not dominate the regional economy. There is no evidence that resource-
driven FDI crowds out non-resource investments; they even co-locate with investments
to the service sector. Market access is always significant, both for vertically and
horizontally integrated investments. Proximity to the home country, third region
market size and agglomeration forces affect affiliate entries. These findings survived
several robustness checks with respect to the dominant share of investments located
in Moscow, the date of investment, the type of investment and the origin of the
multinational.

The chapter is organized as follows: section 4.2 provides a literature survey, seeking
an explanation for FDI location decisions. Section 4.3 describes the econometric
strategy as well as the construction of the sample. The findings are presented in
section 4.4, and section 4.5 presents the conclusion.

4.2 Theory and Literature

Theory and empirics suggest that FDI behavior is complex. As Faeth (2009) notes
in her literature survey, there are nine theoretical models of FDI which attempt
to explain the location decisions made by MNEs. Early models place emphasis on

40 Round-trip investments are defined as capital of Russian origin invested in offshore locations,
which returns under the guise of foreign investment to Russia. The estimated share of these
redirected investments in total accumulated FDI stock ranges from 30 percent (UNCTAD 2012:p.7)
to 70 percent (Ivanov 2011)
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two main determinants for FDI: horizontal market-seeking FDI tend to service host
markets as substitutes for export when trade costs are high and local demand reaches
a sufficient level, while vertical resource-seeking FDI exploit factor cost advantages,
mainly lower wages, to produce abroad (Markusen 1984; Helpman 1984). Another
important assumption is that horizontally and vertically integrated multinationals
respond in different ways to the location attractiveness of the regions, market demand
and natural resource endowment in particular. Helpman, Melitz, and Yeaple (2004)
extended the literature on horizontal motives, based on proximity-concentration
tradeoff, by introducing intra-industry firm heterogeneity as an explanation for the
decision to serve foreign markets, either through exports or local subsidiary sales.

The knowledge-capital model offers combined vertical and horizontal motivations (see
Markusen 1997; Carr, Markusen, and Maskus 2001), suggesting that factor advantages,
trade and gravity factors may affect FDI location decisions. Furthermore, the modern
literature distinguishes not only between vertical and horizontal categories of FDI,
but adds two additional modes - export-platform and complex vertical investments.
In the export-platform concept (see Ekholm, Forslid, and Markusen 2007; Yeaple
2003), an investment is made with the aim of selling in third markets rather than
in the parent or host markets. In the complex vertical concept, Baltagi, Egger,
and Pfaffermayr (2007) consider the intention of multinationals to make use of the
interaction of various affiliates.

The composition of horizontal-vertical-hybrid determinants may vary across sectors.
With respect to the sector affiliation of the plant, new plants require different fixed
costs of construction and reflect varying cost structures. Thus, Hanson, Mataloni,
and Slaughter (2001) stress the cost gaps between distribution and production FDI;
wholesale and retail would prioritize densely populated locations, while production
FDI would avoid high-cost densely populated areas. Other authors (Feinberg and
Keane 2001) argue that some manufacturing industries, machinery and electronics in
particular, provide evidence of vertical motives when factor prices and trade costs
are considered.

Natural resource endowment is usually understood as an advantage that countries and
regions use to attract FDI. As predicted by Helpman (1984), the benefits are created
by multinationals’ desire to access cheaper factor inputs, including immobile natural
resources (’vertical’ FDI). If a host region has the comparative advantage in factor
endowment (in this case, natural resource endowment) than this location is attractive
for FDI in industries that use this factor intensively (Yeaple 2003). Empirical papers
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on Russia often report the key role of natural resources in the location of FDI (see,
for example, Iwasaki and Suganuma 2005; Campos and Kinoshita 2003; Estrin and
Bevan 2003; Bradshaw 2002; Kayam, Yabrukov, and Hisarciklilar 2013).

The theoretical predictions based on resource-seeking motives have not gone un-
challenged in the empirical literature. Such studies conclude that the role played
by natural resource deposits in determining multinationals’ location choices is not
simple and varies across counties, depending on complementary conditions such as
infrastructure, institutions and regulation of access. Negative associations between
natural resource endowment and FDI are reported by Mina (2007) for six Gulf
countries and by Assunção, Teixeira, and Forte (2011) in a cross-country study of
125 economies. In the case of Russian regions, Ledyaeva (2009) finds that the link
between resources and FDI has been traceable only since the 1998 economic crisis.

Additional literature stresses the problem of a ’resource curse’, arguing that in
resource-rich locations resource-seeking FDI could crowd out non-resource-seeking
FDI, reflecting a possible distortion of FDI allocation between tradable and non-
tradable sectors. In their analysis of the ’Dutch Disease’, Corden and Neary (1982)
hypothesize that increased revenues (and additional foreign capital) in fuel and
energy resources result in a deterioration of non-resource sectors. This assumption
has been supported for FDI in several empirical papers, such as van der Ploeg and
Poelhekke (2010), who observe that resource abundance in general has a negative
effect on aggregate FDI. Conversely, Bruno and Sachs (1982) suggest that increasing
wealth in tradable sectors leads to a rise in demand for other goods and services. The
net effect of the energy sector is the reduction of long-term production costs of other
tradables and the improvement of the economy’s terms of trade for final goods. For
the purposes of this study, this theory explains how the demand for non-tradables
that is induced by energy exports, can be satisfied by FDI.

The effects of co-location of FDI may also be at work: Kolstad and Villanger (2008)
report a strong correlation between FDI in manufacturing and FDI in services,
such as finance and transportation. When regressing on the amount of investments
entering Russian regions, it is unclear whether one should expect crowding-out
or stimulating effects. Crowding-out may occur because only large and powerful
companies are able to cover the costs associated with accessing remote locations
with a weak infrastructure. These investments would be large in scale but small in
number. Furthermore, the Russian regional growth pattern depends largely on oil
price dynamics. Thus, market demand in the resource-rich regions may grow through

61



redistributed oil revenues. If this was true, stimulating effects would be expected
rather than inhibiting ones, particularly in sectors associated with distribution.

The positive connection between market size and FDI is well established in the
literature. Among others, Harris (1954) concludes that producers tend to choose
sites with good access to markets. These mostly horizontal FDI serve local mar-
kets, substituting export and saving on transportation and import protection costs
(Markusen 1984; Markusen and Venables 2000). As described above, further theoreti-
cal concepts transcend horizontal arguments and highlight the role of third countries
(regions) in multinationals’ location decisions when taking surrounding locations
into account. This literature predicts (Blonigen, Davies, et al. 2007) that for vertical
affiliates, the third region market potential is most probably irrelevant because this
FDI is not interested in market size. In the case of pure horizontal affiliates, third
markets are also neutral because they are not engaged in trade, while in the case of
export-platform and complex vertical investments third markets could be neutral or
positive with respect to the market potential.

Interdependent decisions by multinationals may be also driven by agglomeration ex-
ternalities. As Krugman (1998) put it, firms want to concentrate production (because
of economies of scale) near markets and suppliers (because of transaction costs), but
access to markets and suppliers is best where other firms locate (because of market-
size effects). If agglomeration economies generate cost savings and productivity gains
for local and foreign-owned firms, existing agglomerations may attract new foreign
entrants. The literature on agglomeration economies distinguishes between the posi-
tive benefits of localization economies to firms in the same industry supplying similar
goods or services (Marshall-Arrow-Romer (MAR) externalities; see Glaeser, Kallal,
et al. 1991) and urbanization economies generated by the spatial concentration of
firms supplying different goods and services (Jacobs externalities; see Jacobs 1969).
Most empirical studies report that, in transition economies, foreign investors are
attracted by same-industry firm concentration (see, for example, Boudier-Bensebaa,
2005 for Hungary), whereas urbanization externalities are reported to have a negative
or no effect on FDI location (see, for example, Hilber and Voicu 2010).

In recent empirical papers, the assumption that market size attracts FDI has almost
been taken for granted. However, when the unit of analysis is a region rather than a
country, the expected results are not obvious because many MNEs may be interested
in the national market beyond the given region. Compared to country-level effects,
regional size effects may not ’work’ because of the greater mobility of production
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factors and demand between regions. Furthermore, the power of horizontal motives
may be reduced by the simultaneous presence of vertical determinants, typical not
only in the case of exporters and resource-oriented multinationals, but also in some
manufacturing sectors (see Hanson, Mataloni, and Slaughter 2001; Feinberg and
Keane 2001). The evidence of the irrelevance of market size to resource-endowed
countries and regions was reported by Dinda (2010) for Nigeria and Jordaan (2008)
for Mexico.

There are fewer empirical studies of regionally interdependent investment decisions
(third region effects) than of market size effects. In most studies, it has been found that
regions with the higher market potential41 are more likely to attract multinationals.
Such studies include Coughlin and Segev (2000) for US FDI in China, Head and
Mayer (2004) for Japanese investments in Europe and Garretsen and Peeters (2009)
for outbound Dutch investments. Blonigen, Davies, et al. (2007) report, however,
that spatial interdependence for US investments in Europe is sensitive to the sample
of countries one examines and the level of dissaggregation. At present, the literature
on the effects of regional interdependence on FDI location in Russia has provided
ambiguous results. Ledyaeva (2009) shows that the regional trade-platform FDI
strategy gained importance only after the 1998 financial crisis as a result of import-
substitution processes, while Kayam, Yabrukov, and Hisarciklilar (2013) report a
negative impact of market potential on FDI, proving the importance of competition
rather than complementarities of neighboring regions when FDI decisions are taken.

To sum up, existing theories and empirical studies do not offer clear predictions
or decisive findings regarding the research questions of whether FDI flows into the
Russian regions are predominantly natural-resources or market-seeking in nature
and whether these investments follow a competition or a co-location pattern. There
is reason to question the previously established dominance of vertical motives in
the organization of FDI across Russia. This is particularly the case under the
consideration of co-location of the subsidiaries of other sectors in resource-rich
regions and the reduced expected profit of export-platform multinationals as a result
of trade liberalization prior to WTO accession. It can be expected that natural
resource endowments would attract export platform affiliates to a greater extent
than FDI seeking access to the local markets.

41 This is the market size of surrounding regions weighted by distance.
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Labor costs should have a negative effect on the location decision for vertical FDI, and
this effect may be stronger for exporting plants if vertical affiliates seek factor-price
differences in host and home locations. For horizontal FDI labor costs can have a
positive effect, if it stimulates local demand. As elsewhere, horizontal FDI would be
determined by market size and structure. Regional interdependence may change the
way horizontal motives affect location decisions: the surrounding third economies may
complement the market size of a given region and induce inter-regional trade-oriented
FDI or, conversely, may affect the likelihood of an affiliate’s entry negatively as a
result of increased competition from a wealthier and larger region.

4.3 Research design and construction of the sample

In order to analyze the questions formulated above, a conditional logit estimation is
applied in order to model the investment decision of a foreign firm to choose a region
r among 81 Russian regions. Thus, a foreign firm has previously decided to invest
in Russia, and the investor’s decision to choose Russia as a destination country is
ignored. For this purpose, plant-level data are combined with regional statistics in
order to investigate the factors which drive foreign investors into Russian regions.

4.3.1 Research Design

Theoretically, this analysis is based on a profit-maximization approach described by
Head and Mayer (2004). They employ the model of monopolistic competition, in which
Dixit and Stiglitz (1977) link the production cost function of a profit-maximizing
firm with the utility-maximizing demand function of a representative individual. The
New Economic Geography (Krugman 1991) advanced the Dixit-Stiglitz model by
considering the effect of agglomeration externalities described above.

In the conditional logit framework each investment is included 81 times (one for
each region), whereas the dependent variable, the location decision, is captured by a
dummy variable. It is assumed that a foreign investor chooses a region r from all
alternative regions r ∈ R in the Russian Federation because this particular region
promises to maximize the firm’s profit. As Spies (2010) notes, the profit for each
alternative region is unobservable and must be expressed implicitly using information
about the investor’s location decisions as well as firm and regional characteristics.
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Thus, the location choice for region r in sector s depends on the demand for good x
in markets m ∈ R, the price p, costs c, and imposed taxes t.42

πrs = (1− tr)
R∑

m=1
[(pmrs − crs)xmrs]. (4.1)

The optimal demand and optimal price for good x can be obtained by a two-step
maximization based on a constant elasticity of substitution (CES) function. In the
case of market access, it is assumed that the investor can serve the plant location
r and the markets in other regions of the sample, MAm, with m ∈ R and m 6= r.
This is affected by a factor capturing transaction costs (such as transportation and
communication costs), φrm, driven by the distance between market m and plant
location r. The production costs, crs, depend on transaction costs between the
investor and the subsidiary arising from the distance between the investor’s home
country and the region of investment, Dr, the remoteness of the region, Rr, access
to natural resources, Nr, and the productivity factor, Ars. This productivity factor
depends on the skill level of the work force, Er, and on agglomeration variables such
as sectoral specialization, Srs, and economic diversity, Hr, in region r. Finally, by
taking logs, the profit function may be transformed into the following log-linear
empirical function, with the coefficient vector β and the error term ers:

ln πrs = β0 + β1 ln(
R∑

m=1
φrmMAm) + β2 lnDr + β3 lnRr+

β4 lnNr + β5 lnEr + β6 lnSrs + β7 lnHr + ers. (4.2)

Following the assumption described above, a foreign investor chooses region r, which
exceeds the expected profits of all the other regions l ∈ R, with l 6= r. In the
conditional logit function the independent variables, which are denoted as a vector of
alternative-specific regressors, zrs, and the corresponding coefficient vector, β, predict
the probability for the choice of region r from all alternatives for each investment
decision (Train 2009):

Prs = exp(x′rsβ)∑R
l=1 exp(x′lsβ)

. (4.3)

42 Because sovereignty of the most important taxes belongs to the federal level, these taxes do not
vary across regions. Thus, the effect of tax rates will be ignored in the ongoing notation.

65



4.3.2 Construction of the sample

This chapter employs plant-level data drawn from the RUSLANA Database provided
by Bureau van Dijk. Cross-sectional micro data for individual plants have certain
advantages over regional statistics of FDI flows and stocks because they provide
opportunities to analyze what and where multinational firms actually produce and
trade (Lipsey 2007). Plant-level data are linked with regional data obtained from
yearbooks published by the Russian statistical agency, as well as the electronic
database www.gks.ru, the Federal Agency on Natural Resources (ROSNEDRA) and
price statistics from UNCTAD sources. The plant-level data contain information on
the location and sector of the foreign affiliate, the date of investment, the trading
status of the plant and the ownership structure. This last indicator allows us to
identify firms owned by foreign investors. A plant is included in the sample if at
least one foreign investor holds a minimum of 10 percent of the enterprise’s shares or
voting rights. The data covers the period between 2000 and 2009.

Each enterprise with a foreign investor is located in one of 81 Russian regions.
The republics of Chechnya and Ingushetia have been excluded from the sample
because statistics for these regions are not available. In order to capture the time
dimension of each investment, the investment decision is represented by the date
of the enterprise’s incorporation in the local register of commerce. Furthermore, it
is assumed throughout the analysis that this decision was taken one year prior to
registration in order to control the endogeneity related to the investment itself.43

After collecting a full data set covering 15,086 investments (plants with FDI), two
filters were introduced to cope with the problem of offshore tax havens and financial
hubs, as well as to deal with the uncertainty of entry dates of those firms created
through mergers and acquisitions (M&A). In the sample, more than a third of
investors are located in offshore financial hubs, and there are good reason to believe
that many of these firms represent redirected capital flows of Russian origin. Thus,
5,473 enterprises were excluded from the sample by using the official list of offshore
countries generated by the Russian Ministry of Finance. Furthermore, the analysis is
focused on Greenfield44 investments. As robustness check, the results are controlled
for the full sample, including both Greenfield and M&A types of investment. Although

43 This step has been applied in the majority of location choice studies (see Spies 2010).
44 Greenfield investment is defined as a start-up investment in new facilities. See Kogut and Singh

(1988).
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RUSLANA does not indicate whether an investment is a newly established plant or a
take-over of an existing firm, a subsidiary is considered to be a Greenfield investment
if it is completely owned by one foreign investor. In the case of Greenfield investments,
the entry date is consistent with the date of incorporation, while for M&A deals, this
measurement is not necessarily the entry date. Moreover, Greenfield firms are more
likely than firms created through M&A to make independent location decisions, and
these decisions would more accurately consider regional location factors. As Dunning
(2000) and Harzing (2002) note, Greenfield firms usually face higher entry costs.

Table 4.1: Distribution of FDI and origin of investors
Origin of investor

Name of South-East EU-12+ Middle
federal district America Asia CIS EU-15+ Balkan East RoW Total
Central 344 384 1,655 1,583 199 292 32 4,489
Far East 7 132 14 10 0 1 3 167
North Caucasus 1 0 4 7 1 5 2 20
Northwest 57 23 301 392 25 21 6 825
Siberia 20 78 60 90 14 9 7 278
South 9 9 69 69 6 68 1 231
Ural 6 6 29 54 5 6 1 107
Transvolga 16 17 76 139 9 26 4 287
Total 460 649 2,208 2,344 259 428 56 6,404
Source: Sample data. EU-15+: Old EU member states plus Switzerland, Norway and Iceland. CIS: Former
Soviet countries excluding Baltic countries. EU-12+Balkan: New EU member states plus Ex-Yugoslavia
and Albania. Middle East: Arab Countries plus Turkey, Israel and Iran. South East Asia: all other Asian
countries. RoW: all other countries.

The sample includes 6,404 Greenfield firms and 9,778 total investments if M&As
are included. Their distribution across regions and sectors demonstrates a strong
regional concentration of FDI when the number of entries are measured: the top three
regions (Moscow, St. Petersburg and the Moscow region) host 62 percent of the total
number of subsidiaries and 66 percent of Greenfields. This is considerably higher than
the combined contribution to Russia’s GDP by these three leading regions, which
measures only 27.8 percent. Another observation is the continuing economic division
between the Western and Eastern parts of the country. If the Ural Mountains are
considered as the dividing line between these regions, only 9 percent of investments
are located in the eastern part of the country. Border regions enjoy an advantage
when compared to inland territories in terms of FDI location and therefore host
considerably more investments from countries with which they share a border than
from more distant regions (see Table 4.1). However, this table reports that densely
populated regions in the central part of European Russia are prioritized by all host
countries. The distribution of foreign plants across sectors (Table 4.2) shows that
more than 80 percent of foreign investments are registered in the service sector, which
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is dominated by investments in wholesale trade. The data do not allow us to control
this figure for the size of inflow.

Table 4.2: Distribution of FDI firms across sectors
Entire period Period 2000-2003 Period 2004-2009

Sectors Percentage No. of obs Percentage No. of obs Percentage No. of obs
Industry 19.7 1,264 22.6 505 18.2 759
- extraction industry
(Nace1 10-14)

0.8 51 0.9 20 0.7 31

- manufacturing (Nace1
15-37)

18.9 1,213 21.7 485 17.5 728

Services 80.3 5,140 77.4 1,729 81.8 3,411
- wholesale trade
(Nace1 51)

45.5 2,911 42.3 946 47.1 1,965

- other services (Nace1
40-74 excl. 51)

34.8 2,229 35.0 783 34.7 1,446

Total 100 6,404 100 2,234 100 4,170
Source: Sample data. Only Greendfield investments. M&A excluded.

In the analysis, the sample of 6,404 Greenfield firms is split into several subsamples
according to the dimensions of time, region, sector, trade status and origin of the
investor. In order to account for the spatial concentration of FDI in Moscow, invest-
ments located in Moscow are excluded in one specification. Sectoral differences are
accounted for by splitting the sample into industry and services FDI, as well as by
excluding plants registered in the mining and quarrying sector in one specification.
Trade status is considered in the subsample of exporters and non-exporters. Further-
more, four additional subsamples are included in order to reflect the dimensions of
trade status as well and the sectoral classification. The origin of the multinational is
considered in two subsamples: one including investments from developed economies
and the other comprising affiliates of multinationals located in developing coun-
tries. In one specification, the sample is extended by including M&A investments,
whereas offshore investments are excluded throughout the entire analysis. Finally,
one specification checks whether investment factors have changed over time, dividing
the sample into two time-related subsamples with the 2003 Yukos trial serving as a
threshold.

The 2003 Yukos trial deserves particular attention. On the one hand, this event
represents a change in the Russian investment climate as it questioned the sanctity
of property rights. Thus, it can be expected that foreign investors would be less
enthusiastic about investments in Russian natural resources after the trial, and that
resource-rich regions would be disadvantaged as FDI destinations. Yet, in reality,
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the expected profits from the export of natural resources were stimulated by rising
prices of natural resources and reduced barriers to FDI prior to the WTO accession.
It is not clear whether these advantages outweighed the erosion of property rights, as
evidenced by the Yukos trial. For example, Wang, Xu, and Zhu (2012) find that good
economic fundamentals can attract foreign investment to a region in the absence of
the rule of law.

Explanatory variables

In the literature review above, natural resources are a highly specific asset, and the
empirical results of analysis are sensitive to measurement specificity. Therefore, three
different indicators are introduced, denoting the availability and type of resources,
their role in the regional economy and the price dynamics of resources.

The first variable captures the regional availability of natural resources drawn from
ROSNEDRA. This database contains information on seven different natural resources
distributed across the regions, namely oil, natural gas, rare earth metals, quartz,
platinum, diamonds and rock crystal. These natural resources are available in 32
of the 81 regions, and almost all resource-endowed regions host FDIs. The analysis
distinguishes between energy carriers (oil and gas) and other resources in order
to check whether the availability of at least one of these commodities provides an
explanation for the location decision of a foreign investor by constructing a dummy
variable for each group of resources.

Secondly, two additional variables reflecting the price dynamics of commodities are
included. This will provide insights into the potential influence of price dynamics
on the way natural resource endowments determine FDI flows. The first variable
captures annual average oil prices. The second variable is an index of natural resource
prices that reflects the price dynamics of aluminum, copper, nickel and zinc on the
London Metal Exchange. The price of each commodity is set as equal to 100 for the
reference year 2000. The resource price index is calculated by taking the mean of the
price development of the four commodities. In the regression, the price indices are
interacted with the dummy variable measuring access to the corresponding resources.
This step enables us to account for the role of commodity prices in the impact of
natural resources on the location decision of foreign investors.

Thirdly, a measurement of the share of the mining and quarrying sectors in the gross
regional product is included. This allows consideration the size of resource-related
business in the region. In order to test whether the impact on FDI location choice
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of the relative size of the mining and quarrying sectors in total regional output is
increasing monotonically, the quadratic term of this variable is also included.

Table 4.3: Selected economic characteristics of sample Russian regions, depending
on resource availability and market size

Groups of regions depend-
ing on natural resource en-
dowment

Groups of regions depend-
ing on market size

with
resources

without
resources

GRP above
average

GRP below
average

Number of Greenfield FDI 561 5,843 4,772 1,632
Number of Greenfields and
M&A

928 8,850 7,108 2,670

Average share of exporting 32.6 20.3 18.1 33.0
plants in percent
Population density, 10 349 1,034 25
people/sq.km (13) (1,685) (2,938) (22)
Average wage, 8,128 6,865 9,518 6,588
in RUR/month (3,316) (4,094) (5,277) (3,174)
Herfindahl Index 0.08 0.08 0.07 0.08

(0.03) (0.02) (0.02) (0.03)
Specialization Index 0.02 0.02 0.03 0.02

(0.01) (0.01) (0.01) (0.08)
Avg. January temperature, -15.4 -8.7 -12.1 -11.2
degrees centigrade (9.0) (6.8) (7.8) (8.5)
Average proximity to 4,972.2 3,958.7 4,151.1 4,418.4
home of FDI, km (3,008.0) (3,070.7) (2,866.6) (3,143.4)
Averaged market potential 6125.8 7178.5 8188.5 6103.7

(3490.7) (6037.0) (7496.7) (3514.7)
Source: sample data. Standard deviation in brackets.

The estimates of market pull-factors are based on the assumption that foreign
investors can serve the region of investment and might use this region as a platform
from which to serve other regions. The local market size is measured by the regional
gross domestic product (GRP - in fixed prices from year 2000) and population
density. The demand generated by the surrounding economy is captured by the
market potential variable. Following Blonigen, Davies, et al. (2007), the market
potential of the region is defined as the sum of the distance-weighted market sizes
of all the other regions in the sample. The weighting matrix is exposed to a row-
standardization, in which each row adds up to unity. In order to calculate the market
potential for each region, the weighting matrix is multiplied by a vector of the
gross regional product of the corresponding regions. Furhtermore, the market size
of neighboring regions by aggregating the market size of direct neighbor regions is
included.
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Two variables are included measuring agglomeration externalities: MAR externalities
are measured by a specialization index that is determined by the share of employees
in the sector of investment (NACE Rev1.1 2-digit codes) compared to the total
regional employment figure. Jacobs externalities are expressed by the Herfindahl
Index, which is a diversity indicator capturing the variety of available supplier inputs
in the region over 54 sectors.

Table 4.4: Variables included in the analysis

Variable Definition Source
oil_gas Dummy variable for deposit of energy carriers (oil and/or gas) ROSNEDRA
oil_price Annual Average Oil Price / Average of UK Brent, Dubai and Texas UNCTAD
Other Resources Dummy variable for deposit of rare earth-metals, quartz, platinum,

diamonds and rock crystal
ROSNEDRA

Resource_Index Mean of the price for development of the commodities of alu-
minum, copper, nickel and zinc. London Metal Exchange. Price
Indices 2000=100

UNCTAD

Nat.Res./GRP Share of output generated in the sector of mining and quarrying
(NACE REV.1 10-14) in total regional output

ROSSTAT

grp Regional gross domestic product in fixed prices from 2000 ROSSTAT
marketpotential Spatially weighted grp of all alternative regions in Russia ROSSTAT/own calculation
grp_neighbor Aggregate GRP of neighboring regions - only direct land borders ROSSTAT/own calculation
special Share of employees working in the sector of investment s
herf Herfindahl Index ROSSTAT
wage Average monthly wage rate in rubles ROSSTAT
dist Euclidean distance between capital of investing country and re-

gion’s major city
own calculation

popdens Population density, inhabitants/km2 ROSSTAT
temp_ Jan Average temperature in January in C? ROSSTAT
int_integration Ratio of imports plus exports to GRP ROSSTAT
Sector Sectoral affiliation of plant basing on NACE Rev.1.1 2-digit code Ruslana
Exporter Dummy Dummy whether plant reported export sales in the year of 2009 Ruslana

Finally, several control variables are included that might influence the location
decisions of foreign investors or interact with the factors discussed above. Average
monthly wage rates for the region are included to capture the regional variation of
the cost and skill level of the workforce. Low labor costs may be more attractive for
vertical activities, though the results probably vary among investors from different
sectors due to the different requirements of the labor force qualification. As described
above, a large share of investments stems from adjacent countries. In order to control
for this phenomenon, the Euclidean distance between the capital of the investor’s
country and the major city in the host region is included. The average temperature
in January controls for the region’s accessibility, which is influenced by a difficult
climate. Finally, the openness of the regions to trade is included, which may encourage
export-oriented FDI, by measuring the ratio of imports plus exports to the gross
regional product (GRP).
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The descriptive statistics (Table 4.3) do not provide a clear picture of the factors of
interest. On the one hand, resource-endowed regions host only a small fraction of
all investments. The share of exporters is higher and the market potential is lower
compared to non-resourced regions. Resource-rich regions are extremely cold and
remote locations with an average population density 35 times lower than the rest of
the sample. On the other hand, they do not differ in their degree of specialization
and diversity, but average wages are almost 20 percent higher than in regions not
endowed with natural resources. The picture of market-related groups is less complex:
regions with market sizes larger than the country average tend to host significantly
more foreign firms. Compared to regions with smaller markets, they have a higher
population density and a higher market potential. Furthermore, they report higher
wages and are more diversified and specialized in the sectors hosting FDI, while the
export share is greater in regions with a smaller market size. In summary, it appears
that foreign investments, if measured by the number of entrants, are densely con-
centrated in certain locations and heterogeneous across sectors. Economically larger
regions host more FDI. Resource-endowed regions are disadvantaged by distance,
climate, labor costs and market potential. Does this really indicate that market size
and agglomerated structure are the main location factors for foreign investors in
Russia?

4.4 Results and Discussion

This section starts with the results of the study of the comparative advantage of
endowment-driven regions. Table 4.5 presents the baseline model and six additional
specifications investigating the effects of natural resource endowment, with sectoral
distinction between service and industry FDI. The baseline regression in column
(1) includes separate dummy variables indicating access to energy carriers and the
five remaining resources described above. In addition, column (2) controls for the
development of commodity prices, which are interacted with the corresponding
resource dummies45, testing whether location decisions differ when commodity prices
change. Columns (3) and (4) are focused on the impact of the relative size of mining
and quarrying industries in the region, using the linear term in column (3) and adding
the squared term of the resource dependence variable in column (4). Specifications (5)

45 Dummies measuring access to both types of resources remain in the regression. These coefficients
can be interpreted as a type of intercept for the impact of each type of resource on location
decisions.
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to (7) contain sectoral subsamples. The regression in column (5) excludes investment
in the mining and quarrying sector in order to ascertain whether results of the baseline
model are driven by investments in this sector. The last two columns examine the
co-location effect by splitting the sample into observations limited either to industry-
or to service-oriented FDI.

The output in columns (1) to (5) of Table 4.5 is predominantly consistent and
confirms that natural resources create a comparative advantage in regions in the
attraction of multinationals, though this advantage is conditioned by additional
restrictions. When controlling separately for oil and gas and other natural resources,
the baseline regression in column (1) shows that access to natural resources is an
important factor in attracting FDI for both types of resources. These results remain
constant when commodity prices are added in column (2). The dummy variable on
energy resources proves to be insignificant here, while the oil price has a significant
positive impact on location decisions. This result suggests that energy resources
increase the attractiveness of a region for FDI when the oil price rises. Access to
non-energy resources remains significantly positive, while the resource price index
appears to be insignificant. These findings imply that the positive effect of access to
both types of resources observed in column (2) seems to be driven by different forces;
access to energy carriers is more important for location decisions if the oil price is
high46, while the positive impact of access to non-energy resources does not depend
on the dynamics of corresponding commodity prices. Thus, the results suggest that
foreign investors are attracted to resource-rich regions by a combination of resource
endowment and price dynamics. Because oil prices rose more than fourfold during
the period of this analysis, the results in column (2) could capture time effects.

The regressions in specifications (3) and (4) of Table 4.5 include the resource sector’s
share in the regional economy in order to measure the regional resource endowment.
In specification (3) the linear term of the resource sector’s share in the regional
economy is significantly negative. This result might suggest that regions that are
less diversified and more dependent on the mining and quarrying industries are
less likely to experience a mass entry of multinationals. A more detailed analysis
provides additional insight into this assumption when the quadratic term of the
resource dependence variable is included. The quadratic term in specification (4)

46 The coefficients in column (2) suggest that access to energy resources is positive if the oil price is
higher than USD 25.43. The average annual oil price has not fallen below this threshold since
2004.
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reveals a significantly negative impact, while the linear term is significantly positive.
Thus, the results suggest that natural resource endowment has a positive impact on
FDI entry if and only if the mining and quarrying industries do not dominate the
regional economy. The results suggest that the de-stimulating effect starts when the
percentage of the mining and quarrying industries in GRP exceeds 19.8 percent.

Table 4.5: Conditional Logit regressions: Natural resource endowment and sectors
Explanatory (1) (2) (3) (4) (5) (6) (7)
Variables baseline Prices Resource/GDP w/o mining Industry Services
Nat.Res./GRP -0.956*** 0.950**

(0.241) (0.454)
(Nat.Res./GRP)2 -4.805***

(1.004)
oil_gas 0.166** -0.246* 0.142* -0.006 0.194**

(0.074) (0.146) (0.075) (0.144) (0.087)
oil_price × 0.010***
oil_gas (0.003)
Other Resources 0.310*** 0.285** 0.289*** 0.457*** 0.258***

(0.071) (0.115) (0.072) (0.128) (0.086)
Resource_Index × -0.000
Other Resources (0.001)
ln(gdp) 0.634*** 0.620*** 0.693*** 0.673*** 0.654*** 0.667*** 0.658***

(0.048) (0.048) (0.044) (0.044) (0.049) (0.096) (0.056)
ln(marketpotential) 0.219*** 0.216*** 0.141*** 0.170*** 0.200*** 0.498*** 0.0555

(0.051) (0.051) (0.050) (0.050) (0.051) (0.093) (0.062)
sect. specialization 5.980*** 5.998*** 5.855*** 5.806*** 5.526*** 13.80*** 3.048***

(0.455) (0.455) (0.455) (0.456) (0.459) (1.677) (0.552)
herf -5.431*** -5.869*** -3.588** -2.634 -6.212*** -9.340*** -4.523**

(1.568) (1.573) (1.609) (1.607) (1.596) (3.380) (1.786)
ln(wage) -0.080 -0.014 0.099 0.242* -0.139 0.043 -0.124

(0.132) (0.134) (0.141) (0.143) (0.135) (0.262) (0.154)
ln(dist) -2.020*** -2.019*** -2.035*** -2.033*** -2.045*** -1.828*** -2.081***

(0.044) (0.044) (0.044) (0.044) (0.044) (0.091) (0.050)
ln(popdens) 0.249*** 0.250*** 0.185*** 0.190*** 0.247*** 0.193*** 0.282***

(0.019) (0.019) (0.017) (0.017) (0.020) (0.038) (0.023)
temp_Jan 0.000 0.003 -0.002 -0.003 0.002 -0.004 0.001

(0.007) (0.007) (0.007) (0.007) (0.007) (0.014) (0.008)
int_integration 0.129*** 0.121*** 0.125*** 0.110*** 0.133*** 0.115** 0.143***

(0.025) (0.025) (0.024) (0.024) (0.025) (0.048) (0.029)
Investments 6,404 6,404 6,404 6,404 6,353 1,264 5,140
Log-Likelihood -14,623.7 -14,618.2 -14,626.9 -14,614.9 14,412.4 -3,602.6 -10,932.9
Source: Sample Data. Conditional Logit Estimation. Dependent variable: Enterprise’s location choice for
region r among 81 regions. Standard errors in parentheses. Significance level: ***p≤0.01,**p≤0.05,*p≤0.1.
Dummy variables for federal districts are not reported.

Under the specification in column (5), pure vertical investments plants belonging
to the sector of mining and quarrying (Nace Rev. 1.1. 2-digit codes 11 to 14) are
excluded in order to test whether location factors differ for resource- and non-resource
sectors. In comparison with the baseline model, a Hausman test reporting a Chi-
Square test statistic of 1.49 with 18 degrees of freedom suggests that the output of
both regressions does not differ significantly. The impact of both dummies measuring
the access to natural resources seems to be slightly less, though still significantly

74



positive. Thus, resource-rich regions seem to be equally attractive to resource- and
non-resource affiliates, suggesting evidence in favor of the co-location argument.

A motivation for splitting the sample between industry and services (columns 6
and 7 in Table 4.5) is the assumption that vertical factors are more likely in the
sample of plants belonging to industry, while horizontal determinants are more
likely in the sample of plants registered in services. If so, the results may provide
evidence supporting the resource-curse argument: that is, resource-endowed regions
attract resource-related multinationals and discourage other FDI. This assumption is
completely rejected in the data: both types of natural resources have a significantly
positive effect on service FDI, which indicates that service FDI co-locates with the
extraction industry in resource-rich regions. In the case of manufacturing FDI, the
effect of energy resources is insignificant, whereas the effect of other resources is
significantly positive. This result suggests that industry-oriented FDI is more likely
to co-locate in regions endowed with non-energy resources than in those endowed
with fuel and energy. The investments in resource-rich regions are dominated by
the wholesale sector, followed by infrastructure and knowledge-intensive business
services.

With respect to the horizontal motives related to market access, the baseline results
show that direct market access to the region of investment is one of the major drivers
for the location decisions of foreign investors. The findings in columns (1) to (4) of
Table 4.5 are consistent with underlying theory and show that multinationals prioritize
large regions offering a combination of high demand, economic density, openness to
trade and relative closeness to the host country, and that these determinants do not
differ across sectors.

The model allows foreign affiliates to sell not only on the local regional market, but
to engage also in inter-regional trade. This is particularly important when the object
of analysis is a region within a country, where border trade costs may be neglected
and investors’ horizontal decisions may consider the market demand stemming
from regions beyond the affiliates’s host region. In all model specifications except
for the subsample of service affiliates in Table 4.5, the spatially weighted market
potential variable is significantly positive, suggesting that many foreign affiliates are
engaged in inter-regional trade and consider the host and other regions’ markets
when taking decisions on whether to enter. The host region has the advantage when it
is surrounded by regions with relatively high GDP. The sectoral distinction between
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industry and service FDI proves that service affiliates are less likely to be embedded
in interregional trade and disregard third markets when taking their location decision.

The positive market potential of neighboring regions partly captures the ’thick mar-
ket’ effects associated with agglomeration forces. Existing localization externalities,
measured by a specialization index that captures same-sector concentration in host
regions, prove to encourage foreign investors throughout the entire analysis. The
same holds for urbanization externalities represented by the Herfindahl Index, which
also appear to be a significant benefit for a region.47 Only under specification (4),
accounting for the concentration of the mining and quarrying sector, does the coef-
ficient of the Herfindahl-Index become insignificant. However, the findings suggest
simultaneous effects generated by MAR externalities of sector-specific agglomeration
forces and inter-sectoral Jacobs externalities of diversification. The results do not
indicate any differences in the impact of agglomeration forces on industrial affiliates
as opposed to service affiliates.

The observed attraction of service FDI to resource-rich regions does not correspond
to the traditional horizontal/vertical distinction and requires further explanation. A
possible answer to this riddle is to introduce the additional dimension of microlevel
variables to the data, which will probably allow us to identify the difference in location
factors between vertical and horizontal investments. In an effort to shed more light
on this issue, the sample is split into alternative subsamples of exporting and non-
exporting plants in columns (8) and (9) of Table 4.6, and further differentiate between
plants belonging to industry and services among exporters and non-exporters in
columns (10) to (13). Ekholm, Forslid, and Markusen (2003) conclude that ’production
for local sale is taken as a "smoking gun" for horizontal activity and export sales as
a "smoking gun" for vertical activity’.

A number of interesting observations can be made from Table 4.6. Data on exporting
plants, which account for one fifth of the plants in the data base, support the
expectation that exporting affiliates are promoted by natural resource endowments.
Moreover, predominantly non-fuel resources are attractive to industrial exporters,
while this is true for FDI in regions endowed with oil and gas in the case of exporters
registered in services. This seemingly unexpected result can be explained by regulated

47 A high degree of economic diversification coincides with a low value for the Herfindahl Index.
Thus, the significantly negative sign of the Herfindahl Index suggests a positive effect from
economic diversification.

76



access to extraction of oil and gas, and by the presence of oil traders among plants
registered in services.

Table 4.6: Conditional Logit regressions: Export Status and sectors.
Industry Services

Explanatory Exporters Non-exporters Exporters Non-exporters Exporters Non-exporters
Variables (8) (9) (10) (11) (12) (13)
oilgas 0.268** 0.161* -0.230 0.289 0.529*** 0.103

(0.133) (0.090) (0.218) (0.196) (0.176) (0.101)
Other Resources 0.487*** 0.233*** 0.572*** 0.359* 0.349* 0.217**

(0.130) (0.085) (0.180) (0.184) (0.188) (0.097)
ln(grp) 0.442*** 0.708*** 0.730*** 0.543*** 0.327*** 0.770***

(0.083) (0.058) (0.140) (0.134) (0.105) (0.066)
ln(marketpotential) 0.518*** 0.129** 0.568*** 0.515*** 0.364*** -0.008

(0.094) (0.061) (0.140) (0.126) (0.132) (0.070)
sect. specialization 8.369*** 4.852*** 16.79*** 11.22*** 4.591*** 3.373***

(0.935) (0.530) (2.560) (2.319) (1.396) (0.613)
herf -9.955*** -4.163** -11.55** -8.697* -9.171** -3.497*

(3.155) (1.817) (5.290) (4.444) (3.996) (2.007)
ln(wage) 0.308 -0.321** -0.266 0.219 0.607** -0.454**

(0.240) (0.159) (0.400) (0.351) (0.306) (0.181)
ln(dist) -2.482*** -1.857*** -2.105*** -1.609*** -2.767*** -1.909***

(0.088) (0.051) (0.143) (0.120) (0.117) (0.056)
ln(popdens) 0.202*** 0.273*** 0.115** 0.303*** 0.284*** 0.270***

(0.034) (0.024) (0.053) (0.056) (0.046) (0.026)
temp_Jan 0.013 -0.008 -0.0005 -0.015 0.018 -0.006

(0.013) (0.008) (0.020) (0.019) (0.017) (0.009)
int_integration 0.131*** 0.122*** 0.138** 0.070 0.154*** 0.139***

(0.044) (0.030) (0.067) (0.067) (0.058) (0.034)
Investments 1,399 5,005 521 743 878 4,262
Log-Likelihood -3,798.4 -10,674.6 -1,610.6 -1,945.5 -2,140.9 -8,687.4
Source: Sample Data. Conditional Logit Estimation. Dependent variable: Enterprise’s location choice for
region r among 81 regions. Standard errors in parentheses. Significance level: ***p≤0.01,**p≤0.05,*p≤0.1.
Dummy variables or federal districts are not reported.

The traditional assumption is that exporters are not interested in large host-region
market size and are discouraged by high labor costs. Exporters and non-exporters,
industrial and service plants - all are promoted by high local demand. This finding
indicates that multinationals want to make use of various markets in a manner more
complex than the horizontal/vertical hypothesis predicts. Production for local sale
and production for export take place in large and densely populated host regions,
preferably located closer to the investor’s country of origin. Production for local
markets is strongly and negatively affected by labor costs, while production for
export is not aimed at low wage locations. Only service plants producing for local
markets can be satisfactorily classified as (pure) horizontal plants: they are supported
by market size and density, and choose their location on the basis of labor cost
considerations.

With reference to the difference in the importance of the third region markets to
trading and non-trading affiliates, the market potential indicator is expected to be
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positive for affiliates engaged in export and trade between regions but negative or
neutral for affiliates that do not trade. The results in columns (8) and (9) suggest that
exporters are more likely than non-exporters to rely on complex inter-regional trade
patterns. The difference between exporters and non-exporters seems to stem from
the service sector. In columns (12) and (13), the effect of market potential is positive
for exporters and insignificant for non-exporters. These findings are confirmed by an
alternative measure of market potential.48

The related literature has shown that the estimation results of FDI choices may be
sensitive to the sample selection and time dimension, especially if significant changes
in entry conditions have taken place. In order to control for possible bias, several
robustness checks are reported in Table 4.7. Firstly, in order to test whether the
positive and significant association between the decision to invest and the resource
endowment discussed above has changed over time, the sample is split with respect
to a reference year. In column (14) only investments undertaken before the Yukos
trial in 2003 are included, and the regression results in column (15) include only
investments implemented after 2003. Contrary to expectations, the results show a
significantly positive effect for oil and gas endowments after the Yukos trial. Other
natural resources generate positive and significant effects on the decision to locate
investments in a region for both periods of analysis. Another deviation from the
benchmark model is the neutral sign in the market potential indicator after 2003.
Other regional control variables are predominantly stable across the time-related
specifications. A Hausman test which compares the estimates between the subsamples
reports a Chi-Square test statistic of 220.90 with 18 degrees of freedom, and rejects
the hypothesis that the coefficients are not exposed to a systematic difference. An
additional specification analyzed whether the financial crisis beginning in 2008 had
had an impact on the location determinants, but the results did not report any
deviations from the previously reported results.49

48 The Harris market potential indicator was used for this, calculated by aggregating the gross
regional product of each region divided by the distance between the region of investment and
marketm. In comparison to the market potential measure used in the regressions reported in Tables
4.5 to 4.7, the Harris index is not neutral, but significantly negative for services. Furthermore,
non-exporting service affiliates consider only host market size when location decisions are taken.
These results can be made available upon request.

49 Since the amount of investments is too low to get reliable estimates from a conditional logit
regression, this test is based on a subsample excluding investments implemented 2008 or later. In
comparison to the baseline regression in Table 4.5, the results do not differ substantially and can
be made available upon request.
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In column (17) of Table 4.7 investments located in Moscow are excluded from the
sample in order to test the robustness of the results with respect to possible bias
in observations in the city of Moscow. Compared to the baseline regression, there
is no change in the significance of the coefficients for the explanatory variables.
Column (18) of Table 4.7 contains the estimation results of the extended sample
including M&A. All coefficients are highly significant, which partly is explained
by the increased sample size of nearly 10,000 investments and 80,000 observations.
Compared to other specifications, the effects of the explanatory variables remain
predominantly unchanged, except for the coefficients of wage rates (negative) and of
the temperature in January (positive), which both prove to be significant.

Table 4.7: Conditional Logit: Robustness Checks.
Explanatory pre Yukos post Yukos Regions ex Moscow plus M&A Developed Developing
Variables (14) (15) (16) (17) (18) (19) (20)
oil_gas 0.053 0.204** 0.105 0.197** 0.185*** 0.044 0.224**

(0.130) (0.091) (0.072) (0.078) (0.056) (0.103) (0.109)
Other Resources 0.458*** 0.236*** 0.266*** 0.335*** 0.313*** 0.347*** 0.167

(0.125) (0.087) (0.070) (0.073) (0.054) (0.093) (0.111)
ln(grp) 0.644*** 0.611*** 0.669*** 0.560*** 0.708*** 0.867*** 0.465***

(0.087) (0.060) (0.048) (0.051) (0.037) (0.073) (0.065)
ln(marketpotential) 0.385*** 0.098 0.260*** 0.271*** 0.488*** -0.074

(0.090) (0.065) (0.062) (0.040) (0.071) (0.080)
ln(grp_neighbor) 0.015

(0.013)
sect. specialization 7.707*** 5.324*** 5.790*** 9.581*** 6.653*** 9.511*** 3.851***

(0.779) (0.563) (0.453) (1.159) (0.367) (0.663) (0.660)
herf -9.421** -7.520*** -7.694*** -8.715*** -5.855*** -10.53*** -5.746***

(4.185) (1.771) (1.512) (1.748) (1.229) (2.738) (2.040)
ln(wage) 0.224 -0.075 -0.044 0.100 -0.367*** -0.223 0.156

(0.242) (0.171) (0.136) (0.145) (0.104) (0.200) (0.185)
ln(dist) -1.902*** -2.094*** -2.029*** -2.283*** -1.910*** -1.513*** -2.609***

(0.076) (0.055) (0.044) (0.049) (0.034) (0.071) (0.077)
ln(popdens) 0.266*** 0.239*** 0.217*** 0.235*** 0.216*** 0.203*** 0.288***

(0.034) (0.024) (0.018) (0.020) (0.015) (0.026) (0.030)
temp_Jan 0.023* -0.010 0.004 -0.006 0.015*** 0.017* -0.015

(0.013) (0.008) (0.007) (0.007) (0.005) (0.010) (0.010)
int_integration 0.057* 0.155* 0.133*** 0.118*** 0.118*** 0.178*** 0.091**

(0.029) (0.091) (0.025) (0.030) (0.019) (0.034) (0.039)
Investments 2,234 4,170 6,404 3,132 9,778 3,511 2,893
Log-Likelihood -4,900.2 -9,685.8 -14,632.0 -10,077.0 -23,914.1 -7,516.0 -6,838.6
Source: Sample Data. Conditional Logit Estimation. Dependent variable: Enterprise’s location choice for re-
gion r among 81 regions. Standard errors in parentheses. Significance level: ***p≤0.01,**p≤0.05,*p≤0.1.
Dummy variables for federal districts are not reported. Investments from developed economies:
EU15+EU10+Switzerland+Norwary+Island+Israel+USA+Canada+Japan+Australia+New Zealand. All
other countries in the group of developing economies.

Finally, the market potential variable is replaced by the predictor reflecting the GDP
of neighboring regions in order to check whether regional interdependence is stronger
for the surrounding regions closest to the host (column (16) of Table 4.7). This
hypothesis can be rejected. Thus, it can be assumed that trading affiliates take into
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account the market size of a larger group of regions than only that of neighboring
regions.

The last robustness check tests whether the results of the analysis hold when the
investor’s home country is taken into account. Columns (19) and (20) of Table 4.7
prove that most findings survived this test. The only difference is found in natural
resources and in the market potential indicator. The regions endowed with oil and
gas resources are more attractive to investors from developing countries, while access
to non-energy resources is an important factor for multinationals from developed
economies. The inter-regional linkages appeared significantly positive for developed
countries and neutral for developing ones, proving that new immature multinationals
from developing economies are less engaged in inter-regional trade.

4.5 Conclusion

This chapter examines the effects of various regional qualities on the decision of
foreign firms to enter and invest in Russian regions. In order to test the hypotheses
on market-seeking and natural resource-seeking determinants of FDI destination,
the analysis is based on the combination of microestablishment data and regional
statistics. The results confirm that the spatial pattern of affiliate production in Russia
cannot be satisfactorily described within the framework of dominance of pure vertical
or horizontal motives, and further evidence was found for the knowledge-capital
framework. Factor endowments created by natural resources are more successful in
explaining patterns of geographical distribution among export-platform affiliates,
suggesting some vertical activities among almost one-fifth of foreign-owned plants.
Yet, factor advantages develop into comparative advantages for the regions only
if the resource prices are high and if the dependence of the local economy on the
output of mining and quarrying industries remains modest. To sum up, contrary
to previous studies which found the role of natural resources in FDI distribution
to be ’key’ (Iwasaki and Suganuma 2005), ’positive and significant’ (Campos and
Kinoshita 2003) or ’emerging’ after the 1998 crisis (Ledyaeva 2009), this analysis
shows that resource endowment is a more complex attraction for FDI inflows than
the previous literature suggests. Entry regulations, the demand for a high level of
capital intensity and the idiosyncrasy of the government in relation to young foreign
firms not belonging to a group of global leaders in a particular sector all serve to
discourage massive entry of resource-induced FDI.
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Furthermore, the findings imply that service-oriented FDI, in particular, co-locates
with extraction industries in resource-endowed regions. Thus, the expectations of
crowding-out effects in line with the Dutch disease, which guide policy, are most
likely to be exaggerated. In addition to this, the natural resource attraction in this
context is likely to be overestimated, because resource-rich regions seem to attract
non-resource FDI by using their relative wealth and growing demand, and not by
the restricted possibility of investing directly in mining and quarrying.

The main finding concerning the search for market drivers corresponds generally
with previous literature. When the decision to invest in Russia has already been
taken, the distribution of FDI entries across regions depends on regional market size
and structure. The results find support for the presence of interregional linkages in
Russian inbound FDI: a region is more likely to become a host for foreign affiliates
when it is used as a starting point for trade with other neighboring markets. Firms in
different industries behave differently when taking location decisions: the horizontal
motive for FDI dominates in the service sectors with mixed results for manufacturing.

The findings confirm the dynamic nature of FDI choices in Russian regions. Earlier
studies, such as Ledyaeva (2009), report that natural-resource endowments began to
positively influence regional FDI significantly only after the economic crisis of 1998.
Other papers have also found that the composition and power of FDI determinants
has changed over time (Broadman and Recanatini 2001; Castiglione, Gorbunova,
et al. 2012).

Finally, the limitations of this chapter’s approach should be kept in mind. Acquisi-
tion as an entry strategy deserves a more thorough study, most usefully from the
comparative perspective of Greenfield investments. The fact that the full sample,
including both Greenfield investments and M&A transactions, demonstrated almost
identical results to those of a sample including only Greenfield investments does
not necessarily indicate that both have identical location strategies because the
literature reports gaps in entry costs and post-entry profit margins among these
forms of FDI (Georgopoulos and Preusse 2009). The research may be extended to
estimations on the sample, which will be able to capture the actual entry date of
new acquisitions, thus allowing us to identify differences in the location decisions of
Greenfield investments and M&As. Furthermore, the assumption that the investor
has previously decided to invest is restrictive, but this assumption is necessary for
the empirical setting if only FDI in Russian regions is investigated.
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These three studies have shown that the decision of MNEs, where to establish a
foreign affiliate, is driven by agglomeration externalities as well as by the presence
of well-qualified labor. Because both agglomeration externalities and knowledge
spillovers are locally bound, the findings provide evidence for the path dependency
of location choice. This path dependency is also affected by the access to locally
bounded inputs such as natural resources, which can be considered a key determinant
of MNEs’ location choice in Russian regions. Complementary to the question, where
MNEs locate, the second part of this thesis focuses on the impact of FDI on the host
economy. Thus, the following two chapters focus on spillovers of foreign-controlled
firms to domestic firms in NMS.
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5 Spillovers from Services FDI to Manufacturing Firms in
New EU Member States

5.1 Introduction

The empirical investigation of spillovers from foreign affiliates to local firms is one of
the main FDI related research and policy issues. FDI spillovers can occur between
firms that are in direct competition (horizontal, intra-industry spillovers) or vertically
integrated with foreign affiliates (vertical, inter-industry spillovers). Additionally,
vertical linkages can be classified into forward (domestic firms demanding inputs of
foreign affiliates) and backward (domestic firms supplying foreign affiliates). The
main conclusion of the empirical studies is that vertical backward spillovers are more
likely to take place than horizontal and forward spillovers (see e.g. Havranek and
Irsova 2011).

So far the literature on FDI spillovers has focused on the impact of FDI in manufac-
turing. Concerning services FDI, empirical evidence on the existence of spillovers
is limited, although the share of services FDI has grown in recent years. This is
particularly true for the new EU member states (NMS). At the end of the year 2009,
services accounted for 67.5% of total inward FDI stock in the Central East European
NMS; business services amounting to the highest share of 19.4%, followed by finance
with 18.8%, trade 13.1%, transport, storage and communications 6.8%, electricity,
gas and water supply 5.8%, construction 2.5%, and all other services with a share
of 1.1% (Hunya 2011). This raises the question about spillover effects from services
FDI in general and, in particular, to manufacturing in Central and Eastern Europe
(Hoekman 2006; Francois and Hoekman 2010).

There are two basic reasons for assuming that positive spillover effects exist from
services FDI to manufacturing. Firstly, foreign affiliates typically introduce superior
technologies and organizational skills to the local economy, which may affect domestic
firms, if foreign investors cannot fully internalize their technological advantages
(Griliches, 1979, 1992). Secondly, services inputs play an important role in the
production of goods and other services, which has been recognized in theoretical
models (Francois 1990; Hoekman and Mattoo 2008; Francois and Hoekman 2010)
and empirically been proofed (Inklaar, Timmer, and Van Ark 2007; Inklaar, Timmer,
and Van Ark 2008; Francois and Woerz 2008; Rubalcaba-Bermejo 1999; Peneder,
Kaniovski, and Dachs 2000; Eschenbach and Hoekman 2006; Arnold, Mattoo, and

83



Narciso 2008) in the economic literature. Underdeveloped services sectors were a
distinctive socialist legacy in CEE transition economies (Bolton, Roland, et al. 1992).
The transition process has brought a far reaching liberalization of services in the
NMS (see e.g. Gabrisch and Hölscher 2006:p.60ff). This has been crucial as the
liberalization of services via trade and FDI is recognized as one of the main channels
for improving services performance, which can be considered as one of the obstacles
to the fast growth and development in the transition process.

The fundamental function of most services in relation to overall economic growth is
that they are inputs into production (Hoekman and Mattoo 2008) and, as such, a key
determinant of the competitiveness of all firms in open economies, no matter what
they produce (Hoekman 2006). As a consequence, the literature on services liberal-
ization mainly deals with its impact on other sectors, most notably manufacturing.
Liberalization of services involves the entrance of new providers leading to lower
prices, higher quality and, if they are innovative, greater variety of services (Arnold,
Javorcik, and Mattoo 2011; Fernandes and Paunov 2012). The entry of foreign
providers may play a particularly important role in realizing these benefits. Since
many services require on-the-spot presence for their delivery, FDI can be considered
as a key channel for realizing these benefits (Hoekman and Mattoo 2008). Empiri-
cal studies report a positive impact of services liberalization on exports (Boatman
1992; Francois, Manchin, and Pelkmans-Balaoing 2009; Francois and Woerz 2008)
and productivity (Robinson, Wang, and Martin 2002; Nicoletti and Scarpetta 2003;
Conway, De Rosa, et al. 2006; Rajan and Zingales 1998; Fernald 1999; Forlani 2010;
Fernandes 2009; Cummins and Rubio-Misas 2006) of the manufacturing industry.

The objective of the chapter is to provide a multi-country study on the spillover effects
from services FDI to manufacturing in the NMS. For this purpose the analysis is
based on firm-level data, which allows accounting for firm heterogeneity with respect
to size, ownership and balance sheet information. The analysis takes heterogeneity
into account in order to investigate whether the expected forward spillovers depend
on the position of the supplying services sector and of the demanding manufacturing
sector in the production chain. In line with Fernandes and Paunov (2012), the analysis
investigates whether firms, which are relatively dependent on particular services,
should (ceteris paribus) benefit disproportionately more from increases in services
FDI than firms with a lower share of services inputs.

The analysis is based on a firm-level database that consists of a panel of around
40, 000 firms in six Central East European (Bulgaria, Czech Republic, Estonia,
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Romania, Slovakia and Slovenia) for the period between 2003 and 2008. Empirically,
the firms’ productivity is expressed as the value added per employee and serves
as the dependent variable in an OLS regression framework with firm-fixed effects.
Since the share of services inputs of foreign-owned firms is typically not observable
in firm-level databases, the analysis is based on input-output tables, reflecting the
demand and supply across all sectors of the economy, in order to capture the key
explanatory variables of interest, namely the extent of vertical linkages.

The results of this analysis report a positive impact of services FDI on the productivity
growth of domestic manufacturing firms, whereas the effect of services FDI on foreign
controlled firms in the host economy is insignificant. The findings suggest that
the increasing share of services provided by foreign-controlled firms enhanced the
productivity growth of domestic manufacturing firms by 0.16% over the period of
analysis. By considering several dimensions of firm heterogeneity in the regression,
the results show that small firms as well as large domestic firms with an initially
low productivity are the beneficiaries of forward spillovers induced by services FDI.
Accounting for differences across manufacturing sectors, the results show that services
FDI spillovers are larger for science-based firms and for manufacturing firms belonging
to sectors at the end of the value chain with a high degree of inputs. A sectoral
disaggregation into five services sectors identifies the energy sector to be the most
important driver of positive spillover effect of services FDI in the manufacturing
industry. By splitting the manufacturing sector into four groups according to Pavitt’s
classification (Pavitt 1984), the results show that each group is exposed to a different
spillover pattern induced by services FDI. In comparison to previous studies on
services FDI spillovers, which investigate the aggregate effect of services FDI for a
single economy, this chapter contributes to the literature through a multi-country
framework of transition economies, the consideration of annual input-output tables
and the sectoral disaggregation of FDI spillovers from services to manufacturing on
the demand and supply side.

This chapter is organized as follows: Section 5.2 provides a literature review on
services FDI spillovers on the manufacturing industry. Section 5.3 describes the the
construction of the sample followed by the econometric approach in Section 5.4. The
findings are presented in section 5.5, and section 5.6 presents the conclusion.
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5.2 Literature Review

FDI spillovers from foreign affiliates to domestic firms take place when the advantages
of the entry or presence of foreign affiliates, which typically have better technologies
and organizational skills than domestic firms, cannot be completely internalized by
the foreign firm itself. Under this condition FDI leads to external effects in the host
economy (Griliches, 1979, 1992). FDI spillovers can occur between firms that are
vertically integrated with foreign affiliates (vertical, inter-industry spillovers) or in
direct competition with them (intra-industry spillovers). The substantial body of
the empirical literature on FDI spillovers has produced mixed empirical results on
the subject. Nowadays, the dominant approach to spillovers analysis is based on
firm-level information and preferably panel data analysis (Görg and Strobl 2001;
Görg and Greenaway 2004; Keller and Yeaple 2009; Keller 2004; Knell and Rojec
2007; Jindra 2011). Most firm level studies cast doubt on the existence of FDI
spillovers in developing countries (see e.g. Haddad and Harrison 1993; Aitken and
Harrison 1999; Harrison 1996; Blomström and Sjöholm 1999; Lim 2001); if positive,
they have been found to be limited to certain (types of) industries (Haddad and
Harrison 1993; Blomström and Sjöholm 1999; Blomström, Kokko, and Zejan 1994).
For industrialized countries the picture is slightly more optimistic (see e.g. Girma,
Greenaway, and Wakelin 2001; Haskel, Pereira, and Slaughter 2007; Barry, Görg,
and Strobl 2002; Alverez, Damijan, and Knell 2002).

Since recently, firm-level panel data analysis of FDI spillovers has been providing
more encouraging results, which predominantly base on a differentiation between
vertical and horizontal FDI spillovers. The majority of previous studies focuses on
FDI spillovers in manufacturing. In their meta-analysis of 3,626 spillover estimates
taken from 57 studies50, Havranek and Irsova (2011) conclude that the spillover
effects of vertical backward linkages are positive on average and that spillover effects
are more pronounced in open economies with underdeveloped financial systems.

For transition countries, Damijan, Knell, et al. (2003), Gorodnichenko, Svejnar, and
Terrell (2007), Schoors and Van Der Tol (2002), and Javorcik (2004) find some
evidence of (backward) vertical spillovers from FDI, whereas firm-level panel data
suggest only few intra-industry FDI spillovers (Konings 2001; Djankov and Hoekman
1998; Kinoshita 2000; Tytell and Yudaeva 2006). As summarized by Havranek and

50 The meta analysis includes only studies on FDI spillovers, which reported empirical estimates of
the effect of vertical linkages.
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Irsova (2011), it seems that horizontal intra-industry spillovers and vertical forward
spillovers are less likely to take place than vertical backward spillovers. Furthermore,
the literature has shown that the consideration of the heterogeneity of domestic
firms in the models is crucial, since not all firms are capable of absorbing spillovers
from foreign affiliates. Without a certain level of absorptive capacity, domestic
firms may not be able to benefit from the presence of foreign affiliates; i.e. the
heterogeneity of domestic firms as far as productivity, technological capacity, and
human capital co-determines their ability to absorb knowledge spillovers from foreign
affiliates. Merlevede, Schoors, and Spatareanu (2014) find that in Romania the effect
of FDI on local firms depends on the time dimension and on the spatial proximity
to the foreign-owned firms. Over time, foreign subsidiaries may tend to intensify
their vertical relations with local firms and to establish more stable linkages with
the local environment.51 In their paper on backward spillovers from foreign owned
firms in Ireland, Barrios, Görg, and Strobl (2011) observe that the impact of these
spillovers is sensitive to its measurement, stressing three restrictive proportionality
assumptions, which are subject to a vast set of spillover papers. Additionally, Javorcik
and Spatareanu (2011) conclude that the impact of spillovers from foreign affiliates
is affected by the origin of the investor.

Specific research on spillovers from services FDI is relatively new. Services FDI could
increase the productivity of manufacturing firms through lower prices of services,
higher quality of services, greater variety of services, but also via an increased
competition and (horizontal) knowledge spillovers to local services firms (Arnold,
Javorcik, and Mattoo 2011; Fernandes and Paunov 2012). Additionally, UNCTAD
(2004) provides a comprehensive list of possible spillover effects of services FDI
coming from ’stimulating improvements in competing services firms as well as for
customers and suppliers’. More precisely, spillovers from services FDI arise from: (i)
better services provision in terms of supply, cost, quality and variety of services;
(ii) transfer of technology via skills transfer, and the knowledge content of services,
(iii) outsourcing of some of the work related to the production of services to local
companies. However, services FDI also contain some risks of relevance for the
assessment of spillovers potential as foreign affiliates providing services may crowd out
competing domestic firms. This depends on the initial conditions in the host country;
more precisely on the level of economic development, on the market structure of
services sectors and on the regulatory framework in the relevant country. Concerning

51 For an overview of the relevant literature see Knell and Rojec (2007)
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services FDI, empirical research has proven positive spillovers to the services sectors
themselves and even more so to manufacturing firms. As claimed by Hoekman and
Mattoo (2008), the positive association between productivity growth performance of
downstream firms and services FDI is perhaps the most robust finding to emerge
from the limited empirical research on services FDI spillovers.

For this chapter, the most important references are Fernandes and Paunov (2012)
and Arnold, Javorcik, and Mattoo (2011) since they deal with a similar subject
and methodology. Fernandes and Paunov (2012) examine the effects of FDI in
services on the productivity growth of Chilean manufacturing firms between 1992
and 2004 by using sectoral input information at the firm-level. Instead of using
information from input-output tables, Fernandes and Paunov (2012) use exact input
information at the firm-level allowing a precise identification of strong users of
services within the manufacturing industry including changes in the demand of across
manufacturing plants. Their results show a positive and significant effect of services
FDI on productivity growth of Chilean manufacturing firms with an intensive use of
services.

In their analysis of firm-level data for the Czech Republic for the period prior
its accession to the EU (1998–2003), Arnold, Javorcik, and Mattoo (2011) find
a positive relationship between FDI in services and the performance of domestic
manufacturing firms. The manufacturing-services linkage is expressed by the degree
to which manufacturing firms rely on intermediate inputs from services industries as
reflected in the national input-output tables. The data reveal a productivity increase
taking place after the foreign acquisitions of Czech services firms.52

Quite a number of studies on services FDI spillovers focuses on specific services
sectors or put sectoral aspects in the focus of their interest. This may be important in
distinguishing between backward and forward vertical spillovers from FDI. Services
sectors can be split into services activities used in the production process of other
economic units and services for final consumption such as hotels and construction
(see e.g. OECD 2005; Fernandes 2009). According to Dunning and Lundan (2008), the
potential for linkages in the services sector differs between industries. For example,
foreign affiliates in infrastructure services establish forward linkages with their clients
and channel know-how and management expertise (see more in Dunning and Lundan

52 These results are in line with a study by Shepotylo and Vakhitov (2012), who observe a positive
impact of services liberalization on the productivity of manufacturing firms in the Ukraine.
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2008). With respect to technology related knowledge intensive services, Sass and
Fifekova (2011) and Stare (2001) focus on the effects of FDI in in the sector of
business services.

5.3 Data and Descriptive Statistics

This chapter focuses on the impact of FDI in the services sector on the productivity
of manufacturing firms in six new member states of the European Union (NMS):
Bulgaria, Czech Republic, Estonia, Romania, Slovakia and Slovenia.53 For this
purpose, the analysis combines firm-level information obtained from Bureau van
Dijk’s Amadeus database with sectoral statistics provided by Eurostat and the World
Input Output Database (wiod). The Amadeus Database contains balance sheet
information of firms such as operating turnover, value added, tangible fixed assets,
and employment as well as information of the firms’ ownership structure.

Table 5.1: Average share of foreign services inputs in manufacturing firm between
2003 and 2008

Country Total Energy Supply Wholes. & Retail Infrastruc. Financ. Ser. Business Ser.
Nace 40-41 Nace 50-52 Nace 60-64 Nace 65-67 Nace 70-74

Bulgaria 10.4% 2.2% 3.3% 3.2% 0.9% 0.9%
Czech Republic 15.1% 1.6% 8.0% 2.9% 0.9% 1.1%
Estonia 13.0% 1.6% 5.6% 3.5% 0.8% 1.5%
Romania 10.9% 2.4% 2.8% 2.4% 1.1% 2.1%
Slovakia 21.9% 8.5% 7.8% 3.4% 0.8% 1.5%
Slovenia 7.7% 0.2% 5.4% 0.6% 0.1% 1.3%

Source: World Input Output Database and Eurostat

The dependent variable of this analysis is taken from balance sheet information, the
firm-specific productivity expressed as value added per employee. The dataset is an
unbalanced panel and includes 39,425 manufacturing firms registered in one of the six
countries, which reported at least once 10 employees within the period between 2003
and 2009. The financial information were reported in the national currency. These
nominal values were transformed through the application of GDP deflators with the
year 2003 serving as the benchmark. In order to generate a consistent dataset, the
constant price values were converted into US Dollars using the purchasing power
parity (PPP) exchange rate of the year 2003. The deflator and the PPP exchange

53 Hungarian, Lithuanian, Latvian and Polish firms were not be included in the sample due to
missing information on the firms’ capital stock (Lithuania and Latvia), missing sectoral statistics
(Poland), or a low quality of firm-level information (Hungary).
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rate are obtained from the World Economic Outlook database provided by the
International Monetary Fund (IMF).54

Figure 5.1: Development of foreign output in services

Source: Eurostat

This section provides a short overview on the descriptive statistics of the foreign
ownership in the services sectors of consideration and how the share of foreign services
evolved during the period of analysis.

Table 5.1 lists the average foreign services linkage across all manufacturing sectors for
each country. In the six countries, the share of services provided by foreign controlled
firms in total domestic inputs is between 7.7% in Slovenia and 21.9% in Slovakia.
Except for Slovakia, the majority of foreign controlled services inputs stems from the
sector of wholesales and retail trade. In Slovakia the largest share of services provided
by foreign controlled companies originates from the energy sector with a share of 8.4%

54 This procedure is similar to an apporach suggested in the Frascati Manual on R&D. See OECD
(2002) Appendix 9 on page 217ff..
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Figure 5.2: Share of foreign controlled services over all domestic inputs in manufac-
turing industry

Source: World Input Output Database and Eurostat

over all domestic inputs.55 The low level of foreign services in Slovenia is driven by a
very low foreign services linkage in the sectors of energy supply (0.2%), infrastructure
(0.6%), and the financial sector (0.1%). Except for Slovenia, the pattern on the
average shares of foreign inputs stemming from the sectors of telecommunication
and transportation, financial services and business services is quite similar across the
remaining five countries.

Figure 5.1 illustrates how the share of foreign-controlled services has developed across
the six countries over the period between 2003 and 2008. On average, the share of
foreign output in the services sectors increased from 24.7% in 2003 to above 37.8%
in 2007. The largest rise of foreign presence could be observed in Romania from
14.6% to nearly 37.8%. The Czech (29.7% to 41.1%) and Bulgarian (19.5% to 27.3%)
services sectors were also characterized by an increasing foreign presence over the

55 The information on the foreign share in the Slovak energy sector is not reported by Eurostat due
to confidentiality reasons. The missing values for the Slovak energy sector were calculated on the
basis of annual information from the Amadeus database. According to Amadeus around 75% of
the output in the Slovak energy sector was generated by foreign-controlled firms. This figure is in
line with the information on the ratio between FDI stock and sectoral turnover in the energy
sector, reporting the highest value for Slovakia.
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period of analysis. In Slovenia foreign services gained a moderate share, while the
foreign presence in the Estonian and and Slovakian services sectors remained stable
at a level of around 15 or 35%, respectively.

Since figure 5.1 indicates that the presence of foreign firms in the services sectors
has become more important over the period of analysis, figure 5.2 illustrates the
development of the share of services provided by foreign controlled firms over all
domestic inputs in the manufacturing industry. On average this share increased
from 10.9% to 15.6% over the period of investigation. For Romania the share of
foreign services used in manufacturing more than doubled from 6.4 to 14.2%. The
other five countries also experienced an increasing share of foreign services used as
inputs in manufacturing. Thus, these figures illustrate the increasing relevance of
foreign services in CEE manufacturing industries, and thereby provides a compelling
motivation to investigate the impact of services FDI on the performance of firms in
the NMS.

5.4 Estimation Approach

Empirically, an OLS regression framework with firm-fixed effects is applied with
value added per employee of firm i in country c belonging to manufacturing sector
m at time t, (V A/L)i,m,c,t, serving as the dependent variable. In order to analyze
the impact of FDI in the services sector on the productivity of manufacturing firms,
two types of explanatory variables are included in the regressions, sector-specific
and firm-specific regressors. The key variables of interest belong to the former group.
They are operationalized by the share of services inputs over all domestic inputs
in manufacturing sector m, as well as by the share of services inputs provided by
foreign owned firms over all domestic inputs in the referring manufacturing sector.
The consideration of both variables allows us to distinguish between the influence of
general services intensity in sector m and the impact of services provided by foreign
controlled firms.56 Since the Amadeus Database does not contain information on
the firms’ inputs, both services input variables need to be expressed by appropriate
proxies.

56 If only the foreign services linkage was included, the index would also capture the general services
intensity of the manufacturing firm.
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The calculation of both linkage measures refers to national input-output tables
provided by the World Input-Output Database (wiod)57. For the countries of the
sample, the wiod database contains interpolated annual input-output tables for 35
NACE Rev. 1.1. 2-digit sectors for the period between 1995 and 2009. The share of
services inputs in manufacturing sectorm is defined as services linkage, SLm,c,t, whose
calculation bases on the linkage, qs,m,c,t, between the corresponding manufacturing
sector m and the following services sectors s∈S: energy supply (NACE Rev. 1.1.
codes 40-41), wholesale trade and retail sales (NACE codes 50-52), transportation
and telecommunication (NACE codes 60-64), financial services (NACE codes 65-67)
and business services (NACE codes 70-74). Formally, the services linkage, SLm,c,t, is
defined as the sum of inputs stemming from the services sectors s∈S, ∑S

s=1 qs,m,c,t,
in all domestically provided inputs, Q, in manufacturing sector m, Qm,c,t.

SLm,c,t =
∑S
s=1 qs,m,c,t

Qm,c,t
. (5.1)

In line with Arnold, Javorcik, and Mattoo (2011), the foreign services linkage,
FOR_SLm,c,t, in manufacturing sector m is the sum of the product of the two
following factors over the services sectors s∈S: firstly, the share of inputs from the
service sectors listed above in all domestic inputs; and secondly, the share of output
generated by foreign controlled enterprises, FOR_turnovers,c,t, in the corresponding
services sector’s total output, turnovers,c,t. The data of the latter factor is obtained
from Eurostat58.

FOR_SLm,c,t =
S∑
s=1

qs,m,c,t

Qm,c,t
∗ FOR_turnovers,c,t

turnovers,c,t
(5.2)

Furthermore, additional sector-specific information from manufacturing sector m
are included as control variables. The size of manufacturing sector m, expressed
as the sector’s share in total output in country c, covers the impact of sectoral
economies of scale on the productivity growth, sector_sizem,c,t. The consideration
of horizontal FDI spillovers measured by share of output of foreign controlled firms
in manufacturing m, hor_FDIm,c,t, enables us to compare the impact between
horizontal and vertical FDI spillovers in the manufacturing industry. In the ongoing

57 See Timmer, Erumban, et al. (2012).
58 Due to data availability and consistency of the sectoral classification, the sample is restricted to

the period between 2003 and 2008
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notation the spillover variables described above (services linkage, foreign services
linkage, sectoral economies of scale and horizontal FDI) are denoted by the vector
Xm,c,t.

Next to sector-specific variables, firm-specific information are included in order to
account for the heterogeneity of firms. More precisely, the analysis investigates how
the firm’s productivity is influenced by its size, expressed by means of the number of
employees, Li,t, and its capital intensity determined by the value of tangible fixed
assets per employee, Ki,t/Li,t. The firm’s average wage expressed as labor costs
per employee, wagei,t, captures an additional dimension of the firm’s absorptive
capacity. Furthermore, the firm’s age, agei,t, serves as an additional control variable.
These firm-specific regressors are denoted by the vector, Zi,t. The firm-specific and
sector-specific regressors described above are introduced with the lag of one year.
Firm-specific intercepts αi are used as regressors in order to control for unobserved
firm heterogeneity. The baseline model is completed by time dummies, dt, and sector-
time dummies, dm,t, allowing to control for differences in the technological change
across manufacturing sectors m.

ln(V A/L)i,m,c,t = αi + βXm,c,t−1 + γZi,t−1 + dt + dm,t + εi,m,c,t (5.3)

In order to investigate whether the ownership structure of the firms affects the
spillovers of services FDI, the sample allows a distinction between domestic and foreign
owned enterprises. This information stems from annually extracted information of
the Amadeus database between 2003 and 2009. A firm is considered as foreign owned,
if at least one foreign shareholder held a minimum share of 10 per cent of the firm’s
equity capital during the period of this analysis, which is represented by a dummy
variable, FDIi.

In an additional specification, a disaggregation of the services linkage variables allows
the investigation of the services sector providing the largest spillover on productivity
growth of manufacturing firms. Under this specification, the services linkage is split
into the five services sectors described above: energy supply (NACE 40-41), wholesale
trade and retail sales (NACE 50-52), transport and telecommunication (NACE 60-64),
financial services (NACE 65-67) and business services (NACE 70-74). Next to the
multi-country framework of Central East European economies and the consideration
of annual input-output tables, the sectoral disaggregation provides an additional
contribution to the literature. Previous studies on the impact of services FDI on
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manufacturing firms (such as Arnold, Javorcik, and Mattoo, 2011, or Fernandes and
Paunov, 2012) only investigated the impact of an aggregate services sector and for a
single economy.

As a robustness check, the foreign services linkage is replaced by an indicator capturing
the degree of market liberalization of the services sectors. In this specification, the
latter factor in equation (5.2), the sectoral share of turnover of foreign owned
enterprises, is replaced by the liberalization indicators of the European Bank for
Reconstruction and Development (EBRD) for the corresponding services sectors
(see Arnold, Javorcik, and Mattoo 2011). For Central European and Central Asian
post-transition economies, the EBRD issues an annual transition report, in which
the bank evaluates the policy reforms in the following services sectors: banking,
telecommunication, transport infrastructure (roads and railways), and water and
waste water distribution. The scores of the transition indicators range from 1 (rigid
centrally planned) to 4.33 (standards of industrialized market).59 Since the EBRD
does not provide a measure for the sectors of wholesales, retail trade and business
services, the missing values are imputed through a calculation of the mean of the
five transition indices listed above (see Arnold, Javorcik, and Mattoo 2011).

5.5 Results

The regression results of equation (5.3) are presented in the following section with
the foreign services linkage given by equation (5.2) serving as the central explanatory
variable. The output in Table 5.2 shows whether forward spillovers from services FDI
differ between domestic and foreign controlled firms in the manufacturing industry.
Since it turns out that domestic firms are the beneficiaries of services FDI rather than
foreign controlled ones, the remaining investigation focuses exclusively on domestic
firms. Table 5.3 reports the output with firm-specific and sector-specific regressors
including several robustness checks. In order to check whether the results are driven
by the country-decomposition of the sample, Table 5.4 presents the results of six
subsamples excluding each country once. In Table 5.5 the sample is split into several
subsamples driven by the firms’ initial size and/or initial productivity. The output
for the subsamples based on the sectoral distinction of the manufacturing industry is
reported in Tables 5.6 and 5.7. In Table 5.8 the foreign services linkage measure is

59 See EBRD (2012) p.167.
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split into five dimension in order to identify the services sectors driving the spillover
effect of services FDI in the manufacturing industry.

Table 5.2: Regression on spillover of services FDI with aggregate foreign service
linkage.

dependent Variable whole whole sample domestic foreign
ln(V A/L)i,m,c,t sample FDI dummy firms firms
SLm,c,t−1 -0.523*** -0.599*** -0.556*** -0.394**

(0.115) (0.121) (0.121) (0.163)
SLm,c,t−1 ∗ FDIi 0.284**

(0.120)
FOR_SLm,c,t−1 1.076*** 1.215*** 1.197*** 0.525

(0.280) (0.288) (0.309) (0.388)
FOR_SLm,c,t−1 ∗ FDIi -0.629***

(0.239)
hor_FDIm,c,t−1 -0.118* -0.136** -0.121* -0.113

(0.064) (0.067) (0.066) (0.112)
hor_FDIm,c,t−1 ∗ FDIi 0.093

(0.086)
sector_sizem,c,t−1 0.910 1.431 2.273* -3.796

(1.493) (1.330) (1.342) (3.664)
sector_sizem,c,t−1 ∗ FDIi -2.266

(2.569)
Observations 116,195 116,195 95,331 20,864
Firms 39,475 39,475 32,646 6,829
R-squared 0.019 0.019 0.021 0.023
OLS estimation with firm-fixed effects, robust variance estimates and clustered er-
ror terms for sectors within countries. Annual and sector-time dummies included.
Standard errors in parentheses: *** p≤0.01, ** p≤0.05, * p≤0.1.

In Table 5.2 only sector-specific regressors are included. For the whole sample, the
key variable of interest, FOR_SLm,t−1, reports a significant positive impact of
services FDI on the productivity of manufacturing firms. The estimate suggests that
a one-percentage point increase in the foreign services linkage leads to an annual
productivity growth of 0.0108%. By considering that the share of foreign services
over all domestic inputs has increased by 4.5 percentage points between 2003 and
2008, the estimates indicate that the rise of foreign presence in services has lead
ceteris paribus to a productivity growth of 0.14% over the period of analysis.

The inclusion of an ownership dummy, FDIi, capturing whether a firm reported at
least once a foreign shareholder in the period of investigation, shows that domestic
firms benefit significantly more from foreign presence in the services sectors than
foreign-owned ones. Despite the significant negative estimate of the interaction term
between the foreign services linkage and the ownership dummy, the aggregate effect
of services FDI on the productivity of foreign-owned manufacturing firms is positive.
This finding is confirmed by splitting the sample into domestic and foreign controlled
firms, respectively. For domestic firms the impact of forward spillovers induced

96



through services FDI is significantly positive with a coefficient estimate of 1.197,
suggesting that the rise of foreign services in total input contributes to productivity
growth of 0.16% over the period of analysis. Contrary, the effect for the subsample of
foreign controlled firms is insignificant. This finding leads to the conclusion that firms
with a foreign shareholder might be able to make use of additional opportunities to
channel their inputs and are less dependent from domestic services inputs. Due to
this finding, the focus of the further analysis concentrates on domestic firms.

Table 5.3: Spillover of services FDI on domestic firms

dependent Variable baseline absorptive dummies Liberalization
ln(V A/L)i,m,c,t capacity Indicators
SLm,c,t−1 -0.556*** -0.389** -0.408** -2.837***

(0.138) (0.163) (0.185) (0.451)
FOR_SLm,c,t−1 1.208*** 3.324*** 0.831**

(0.360) (0.910) (0.367)
FOR_SL_EBRDm,c,t−1 0.758***

(0.148)
ln(L)i,t−1 -0.066*** -0.066*** -0.061*** -0.067***

(0.014) (0.014) (0.014) (0.014)
ln(K/L)i,t−1 0.016 0.123*** 0.020* 0.014

(0.010) (0.037) (0.010) (0.010)
ln(wage)i,t−1 0.016 0.019 0.014 0.016

(0.028) (0.025) (0.028) (0.029)
ln(age)i,t -0.020 -0.022 -0.026 -0.020

(0.026) (0.026) (0.026) (0.025)
FOR_SLm,c,t−1 ∗ ln(wage)i,t−1 0.055

(0.155)
FOR_SLm,c,t−1 ∗ ln(K/L)i,t−1 -1.012***

(0.307)
hor_FDIm,c,t−1 -0.192** -0.189** -0.146* -0.136*

(0.083) (0.077) (0.081) (0.081)
sector_sizem,c,t−1 1.426 1.545 1.328 0.987

(1.595) (1.516) (2.828) (1.552)
Annual Dummies yes yes yes yes
Sector-Time Dummies yes yes no yes
Observations 55,162 55,162 55,162 55,162
Firms 23,882 23,882 23,882 23,882
R-squared 0.035 0.038 0.029 0.036
OLS estimation with firm-fixed effects, robust variance estimates and clustered error
terms for sectors within countries. Standard errors in parentheses: *** p≤0.01, **
p≤0.05, * p≤0.1.

The other sectoral control variables in Table 5.2 indicate that foreign presence in
the firm’s manufacturing sector has a small negative impact on the productivity
of domestic manufacturing firms. Thus, the results are in-line with the literature
suggesting that FDI spillovers occur on a vertical rather than on a horizontal
dimension (see e.g. Havranek and Irsova 2011). This result suggests that foreign
owned firms are less exposed to the negative effect of an increase in competition in
the own sector than domestic ones. The effect of the sector’s relative size is slightly
positive for domestic firms and insignificant for foreign controlled ones.
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In Table 5.3 firm-specific factors are added to the regression. The baseline spec-
ification reported in column 1, confirms the finding that services FDI lead to a
productivity increase of domestic manufacturing firms. The coefficient estimate of
1.208 suggests that the increasing share of services provided by foreign controlled firms
led ceteris paribus to a productivity growth of 0.16% between 2003 and 2008. When
omitting sector-time dummies capturing differences in the technological progress
across manufacturing sectors, the effect of the foreign services linkage shrinks, but
remains significantly positive.

As a robustness check, the share of foreign services over all domestic inputs is
replaced by a linkage index referring to the EBRD transition indicators. Under the
consideration of the coefficient estimate of 0.758, the increasing average score of
the EBRD transition indicators (from 3.17 in 2003 to 3.38 in 2008) and the rising
services intensity in manufacturing (from 51.3% in 2003 to 54.8% in 2008) led to a
productivity growth of 0.28% in manufacturing. This result confirms that liberalized
services sectors foster the productivity of manufacturing firms.

Corresponding to the results presented in Table 5.2, the results in Table 5.3 indicate
that the effect of horizontal FDI spillovers in manufacturing is slightly negative on
the productivity of domestic firms, while the effect of the manufacturing sector’s size
turns out to be insignificant across all specifications in Table 5.3.

The firm-specific regressors indicate that the effect of labor costs and firm’s age turns
out to be negligible, whereas smaller and capital-intensive firms tend to experience
large productivity gains. In column 2, the effect of the firms’ absorptive capacity is
analyzed in depth, by interacting the foreign services linkage with the firms’ capital
formation and labor compensation. The negative effect of both interaction terms
leads to the conclusion that firms with a high absorptive capacity are less dependent
from forward spillovers induced by services provided by foreign firms.

In Table 5.4, the sample is split into six subsamples in order to check whether the
results are driven by observations of a single country. Each country is excluded in
one subsample.60 For each subsample the coefficient estimate of the foreign services
linkage is significantly positive, suggesting that the positive impact of services FDI

60 Single-country regressions cannot be implemented as long as the regressions include sector-time
dummies, which control for a diverging technological progress across sectors. In this case, the
foreign services linkage, which is assumed to be equal across the firms of the same manufacturing
industry at time t, could not be investigated due to multicollinearity.
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Table 5.4: Spillover of services FDI on domestic firms - Countries

dependent Variable Exclusion of the observations from
ln(V A/L)i,m,c,t Bulgaria Czech Rep. Estonia Romania Slovakia Slovenia
SLm,c,t−1 -0.591*** -0.491** -0.895*** -0.637*** -0.458*** -0.357**

(0.171) (0.185) (0.187) (0.189) (0.132) (0.160)
FOR_SLm,c,t−1 1.658*** 0.759** 1.757*** 1.043*** 1.192*** 0.737*

(0.453) (0.359) (0.516) (0.368) (0.328) (0.368)
ln(L)i,t−1 -0.086*** -0.048*** -0.072*** -0.049* -0.051*** -0.067***

(0.012) (0.014) (0.015) (0.026) (0.014) (0.015)
ln(K/L)i,t−1 0.013 0.019* 0.013 0.011 0.015 0.010

(0.009) (0.011) (0.012) (0.033) (0.012) (0.012)
ln(wage)i,t−1 0.019 -0.029* 0.014 0.183*** -0.010 0.018

(0.021) (0.016) (0.019) (0.037) (0.019) (0.022)
ln(age)i,t -0.009 -0.013 -0.033 0.014 -0.015 -0.037

(0.023) (0.027) (0.027) (0.033) (0.025) (0.030)
hor_FDIm,c,t−1 -0.119 -0.237** -0.175 -0.410*** -0.131 -0.241**

(0.135) (0.106) (0.110) (0.093) (0.117) (0.105)
sector_sizem,c,t−1 1.233 2.659 2.026 1.175 1.206 0.874

(1.487) (1.809) (1.505) (1.425) (1.300) (1.998)
Observations 50,093 43,854 52,890 25,787 52,062 51,124
Firms 21,155 18,656 22,963 11,925 22,273 22,438
R-squared 0.036 0.032 0.036 0.071 0.034 0.036
OLS estimation with firm-fixed effects, robust variance estimates and clustered error terms for
sectors within countries. Standard errors in parentheses: *** p≤0.01, ** p≤0.05, * p≤0.1.

on the productivity of manufacturing observed in Table 5.3 is qualitatively not driven
by the observations of a single economy.

In comparison to the coefficient estimate of 1.208 in the baseline regression presented
in Table 5.3, the output in Tables 5.4 reports bigger estimates for the subsamples
excluding firms located either in Bulgaria or Estonia. In this case, the coefficient
estimates of the baseline model were lowered by the observation of the firms missing
the subsample. Therefore, the results suggest that the effect of services FDI is lower
in Bulgaria and Estonia than in the other countries. Contrary, the opposite holds
for coefficients below the baseline estimate, which is the case for the subsamples
excluding either Czech, Romanian, Slovakian, or Slovene observations. With respect
to the baseline estimate, the potential for forward spillovers from services FDI to
manufacturing is bigger in these countries.

The firm-specific estimates differ only marginally across the subsamples. The effect of
the firm’s size on productivity is significantly negative across all specifications, while
the impact of age and capital intensity are insignificant except of the coefficient of
the capital intensity excluding firms located in the Czech Republic. The coefficients
of labor compensation are insignificant except for the subsamples excluding either
Czech (negative) or Romanian (positive) firms. With respect to horizontal FDI
spillovers, the results in Table 5.4 suggest that the negative effect of the baseline
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model is driven by the countries of Bulgaria, Estonia, and Slovakia, which report
negative but insignificant estimates for horizontal FDI.

Table 5.5: Spillover of services FDI on domestic firms - Initial size and initial
productivity

dependent Variable Initial size Initial productivity Initial size and intital productivity
ln(V A/L)i,m,c,t small large high low small & high small & low large & high large & low
SLm,c,t−1 -0.738*** -0.203 -0.569*** -0.638** -0.666*** -0.942*** -0.325 -0.311

(0.139) (0.252) (0.192) (0.264) (0.164) (0.176) (0.282) (0.439)
FOR_SLm,c,t−1 1.477*** 0.728 1.120** 1.542** 1.345*** 1.837*** 0.409 1.581*

(0.411) (0.451) (0.480) (0.577) (0.458) (0.491) (0.689) (0.852)
ln(L)i,t−1 -0.055*** -0.099*** -0.061*** -0.072*** -0.049** -0.076** -0.110*** -0.059

(0.014) (0.026) (0.019) (0.025) (0.019) (0.027) (0.032) (0.056)
ln(K/L)i,t−1 0.021 -0.018 0.016 0.000 0.015 0.027 0.004 -0.056

(0.013) (0.015) (0.019) (0.027) (0.020) (0.035) (0.029) (0.033)
ln(wage)i,t−1 -0.012 0.132** -0.003 0.069* -0.032** 0.048 0.136** 0.139**

(0.014) (0.047) (0.020) (0.036) (0.015) (0.036) (0.055) (0.061)
ln(age)i,t -0.061** 0.101* -0.016 -0.032 -0.061* -0.071 0.113 0.072

(0.027) (0.049) (0.033) (0.053) (0.030) (0.070) (0.067) (0.073)
hor_FDIm,c,t−1 -0.209 -0.224* -0.168 -0.213 -0.171 -0.259 -0.210 -0.176

(0.123) (0.118) (0.129) (0.140) (0.117) (0.218) (0.268) (0.218)
sector_sizem,c,t−1 0.424 3.289 0.246 3.032* -1.168 4.062 2.310 4.548

(2.711) (2.416) (1.764) (1.478) (3.076) (3.134) (2.430) (3.259)
Observations 40,384 14,778 39,532 15,630 30,317 10,067 9,215 5,563
Firms 17,682 6,200 17,390 6,492 13,478 4,204 3,912 2,288
R-squared 0.033 0.063 0.027 0.076 0.026 0.082 0.065 0.097
OLS estimation with firm-fixed effects, robust variance estimates and clustered error terms for sectors within countries. Annual and
sector-time dummies included. Standard errors in parentheses: *** p≤0.01, ** p≤0.05, * p≤0.1. Initial size of firm i measured by
employees in 2003 or the first reporting year, respectively. Subsample small contains firms with less than 50 employees, large 50 or
more employees in the initial year. Initial productivity of firm i is determined by the median productivity measured by valued added
per employees in manufacturing sector m in country c in 2003 or the first reporting year, respectively. If the initial productivity is
above the corresponding median, firm i belongs to the subsample high and to the subsample low otherwise.

In Table 5.5, the sample is split into several subsamples with respect to the initial size
and the initial productivity of the sample’s firms. Firstly, the sample is divided into
two groups determined by the amount of employees in the first reporting year of firm
i, 2003 or later. A firm belongs to the subsample of small enterprises if it reported
less than 50 employees in the initial year, while firms with an initial workforce of at
least 50 employees belong to the subsample of large enterprises. Secondly, the median
productivity for each manufacturing sector m in country c at time t is considered as
a benchmark in order to investigate the impact of the firms’ initial productivity. If
the productivity of a firm is below its sectoral median in the first reporting year, it
belongs to the subsample of initially low productive firms and to the subsample of
high performing firms otherwise. Thirdly, the sample is split into four groups with
respect to both dimensions, initial size and productivity.

With respect to the initial size, the results in columns 1 and 2 of Table 5.5 show that
small firms are the beneficiaries of services FDI rather than large ones. For small
firms, the estimate suggests that an one-percentage point rise of the share of foreign
services used as inputs in manufacturing, leads to an annual productivity increase of
0.0148%. Over the period of investigation, this estimate suggests that the increasing
share of foreign services spurred the productivity of initially small manufacturing
firms ceteris paribus by 0.20%. The effect for large firms turns out to be insignificant.
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The result that initially large firms are less affected by the foreign presence in the
services sector might stem from the possibility that large firms either source their
inputs internally or have access to a larger network of potential suppliers.

With respect to the firms’ initial productivity, the effect of services FDI is significantly
positive for both types of firms. The same result can be observed for initially small
firms. Contrary, the spillover potential of services FDI on the productivity of large
manufacturing firms varies with respect to the initial productivity; large and initially
low performing firms report a significant positive impact, while the performance
of large firms with a high initial productivity does not seem to be affected by the
foreign presence in the services sectors.

The output in Table 5.5 shows that the other sector-specific regressors, horizontal
FDI and sectoral size, are predominantly insignificant, with an exception of the
negative effect of horizontal FDI on the productivity of large firms and a positive
sector size effect for initially low productive firms. The firm-specific variables confirm
the negative size effect, whereas effect of the firms’ capital intensity remains negligible.
Furthermore, the productivity of large firms seems to be positively affected by the
firms’ age and labor compensation, while the performance of small and productive
firms seems to be negatively affected by the wage rate and the firm’s age.

In Table 5.6, the sample is divided into 13 subsamples driven by the Nace Rev 1.1
classification. A separate regression for the sector of coke, refined petroleum products,
and nuclear fuel (Nace Rev 1.1 Code 23) has not been implemented due to the low
number of observations. Concerning the share of foreign services used as inputs in
each sector, six sectors report a significant positive impact of services FDI on the
firms’ performance, namely the sectors of food products, beverages and tobacco
(Nace Rev 1.1 Codes 15 and 16), leather and leather products (Nace 19), wood and
wood products (Nace 20), pulp, paper and paper products; publishing and printing
(Nace 21 and 22), chemicals, chemical products and man-made fibres (Nace 24) and
rubber and plastic products (Nace 25). The coefficient estimates for the remaining
sectors are insignificant.
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By taking the development of the share of foreign services used as inputs across
each manufacturing sector into account, the results indicate that the leather sector
experienced the largest productivity boost of nearly 0.7% between 2003 and 2008,
which was induced by the increasing share of services FDI. According to the coefficient
estimates, the rise of foreign presence in services led to a productivity increase of
0.56% in the wood processing sector and to a 0.47% rise in the rubber and plastic
sector. The effect in the sector of food processing (0.39%) as well as in the paper
(0.28%) and chemical industry (0.24%) were slightly lower.

Table 5.7: Services FDI spillover on domestic manufacturing firms - Pavitt’s
classification

dependent Variable Scale Science Specialized Suppliers
ln(V A/L)i,m,c,t intensive based suppliers dominated
SLm,c,t−1 -0.632** -0.282 -0.579 -0.580***

(0.232) (0.354) (0.352) (0.197)
FOR_SLm,c,t−1 0.899 1.030** 1.539 1.269**

(0.669) (0.417) (0.935) (0.560)
ln(L)i,t−1 -0.085* 0.031 -0.038 -0.075***

(0.048) (0.070) (0.046) (0.015)
ln(K/L)i,t−1 -0.008 -0.017 0.091** 0.007

(0.020) (0.039) (0.040) (0.011)
ln(wage)i,t−1 0.045 0.054 -0.014 0.015

(0.060) (0.118) (0.046) (0.039)
ln(age)i,t 0.030 -0.147 0.033 -0.035

(0.067) (0.098) (0.067) (0.033)
hor_FDIm,c,t−1 -0.320 0.059 -0.370* -0.177

(0.189) (0.135) (0.188) (0.124)
sector_sizem,c,t−1 0.548 2.648 5.185 0.363

(2.283) (3.855) (6.396) (2.931)
Observations 9,304 3,366 7,574 34,918
Firms 3,957 1,401 3,371 15,153
R-squared 0.039 0.030 0.068 0.031
OLS estimation with firm-fixed effects, robust variance estimates and
clustered error terms for sectors within countries. Annual and sector-
time dummies included. Standard errors in parentheses: *** p<0.01,
** p<0.05, * p<0.1.

According to Pavitt (1984), the manufacturing industry can be split into four different
groups with respect to the technological capability. The output for each Pavitt class
is reported in Table 5.7. In Table 5.6, the sectors with significant positive effects
of services FDI belong the following groups: suppliers dominated (food and leather
sector), scale intensive (paper sector), and science based firms (chemical industry) as
well as specialized suppliers (rubber and plastic sector).

Concerning the foreign services linkage, the companies belonging to the groups of
science based and suppliers dominated firms were boosted most from the foreign
presence in services. The estimates suggest that the raising share of services FDI
spurred the productivity of supplier dominated firms by almost 0.2% and the pro-

103



ductivity of science based firms by 0.15%. The effect on the groups of scale intensive
firms and science based enterprises is insignificant.

The coefficient estimates for the other sector-specific regressors, horizontal FDI
and sector’s size, are insignificant with an exception of a slightly negative impact of
horizontal FDI in the subsample of specialized suppliers. The firm-specific explanatory
variables suggest that the firms’ size has a negative impact on the productivity of
supplier dominated and scale intensive firms. With respect to the capital intensity,
only the group of specialized suppliers reports a positive effect on the performance
of firms. The effect of the firms’ age and labor compensation is insignificant across
all subsamples in Table 5.7.

The last part of the analysis is presented in Table 5.8 and focuses on the disaggregation
of the services sector in order to detect the sectors driving the productivity growth
of manufacturing firms. For this purpose, services linkage measures are calculated
for five services sectors separately: energy supply (Nace 40 and 41), wholesales and
retail trade (Nace 50 to 52), transportation and telecommunication (Nace 60 to 64),
financial services (Nace 65 to 67) and business services (Nace 70 to 74). The results
presented in Table 5.8 show that for domestic firms, foreign presence in the energy
sector drives the positive effect of the aggregate services linkage reported in the
baseline regression reported in Table 5.3.

With respect to the firm’s initial size, the aggregate positive effect of services FDI
on the productivity of small manufacturing firms is driven by FDI in the sectors of
energy supply and financial services. For initially large firms, the positive impact of
FDI in business services is offset by the negative effect of FDI in wholesales and retail
trade. With respect to the firms’ initial productivity, the disaggregate services linkage
measure does not identify a specific services sector explaining the positive aggregate
effect of services FDI for firms with a higher initial productivity. For initially low
productive firms, the results suggest that the positive impact of services FDI rests
upon the sectors of energy supply and business activities.
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The division of manufacturing firms with respect to Pavitt’s classification, shows
that each class is characterized by a different pattern of services FDI spillovers. For
the suppliers dominated sectors, which are located at the end of the production
chain, the estimates show that the aggregate positive effect of services FDI through
forward linkages is driven by the foreign presence in the energy sector. The positive
impact of services FDI on science based firms is driven by FDI in the sectors of
energy supply and business services, which seem to dominate the negative effect of
foreign presence in the sectors of wholesales and infrastructure. For the remaining
two groups of firms the aggregate effect of services FDI is insignificant. For the group
of specialized suppliers, the positive impact of telecommunication and transportation
services provided by foreign controlled firms seems to be offset by the negative impact
of FDI in the sector of wholesales and retail trade. The aggregate effect of services
FDI for the group of scale intensive firms is insignificant despite the negative effect
of foreign presence in the sector of wholesales and retail trade.

5.6 Conclusion

This chapter investigates whether and how services FDI affect the productivity of
manufacturing firms in six new member states (Bulgaria, Czech Republic, Estonia,
Romania, Slovakia and Slovenia) of the European Union between 2003 and 2008.
Economically and politically, this question is of interest since the analysis focuses
on the period when these countries’ joined the EU, which was accompanied by
far-reaching liberalization reforms. In the context of the market reforms, the NMS
experienced a large growth in the share of foreign investments across sectors and
countries. The analysis confirms previous findings on the positive impact of services
FDI on the productivity of domestic manufacturing firms through vertical forward
spillovers (see e.g. Arnold, Javorcik, and Mattoo 2011). Thus, services FDI contribute
to the competitiveness of manufacturing in Central East European new EU member
states.

Despite the fact that FDI in the services sector account for more than two thirds
of the total FDI stock in the NMS and that services are used as an increasing
input in manufacturing, there is little evidence in the literature on the effect of
foreign presence in the services sector on the productivity of manufacturing firms.
The empirical investigation of this issue is based on a combination of firm-level
information with sectoral statistics and annual national input-output tables. In the
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analysis, several dimensions of firm heterogeneity (e.g. the sector classification, size,
ownership, and the initial productivity) are taken into consideration. Furthermore, the
disaggregation of the effect of services FDI into five dimensions allows the detection
of the sectoral origin of the source sectors of services FDI spillovers. Therefore, this
chapter contributes to the literature through its multi-country setting, the use of
annual input-output tables as well as the identification of the services sectors driving
the forward spillovers from services FDI to manufacturing.

The results show that domestic manufacturing firms are the beneficiaries of foreign
presence in the services sectors. Over the period of investigation, the estimates show
that the productivity of all firms reporting at least 10 employees experienced a
productivity growth of 0.14% induced by the increasing share of foreign services
used as inputs. The division of the sample into domestic and foreign controlled firms
shows that domestic firms benefit from foreign presence in the services sector rather
than foreign ones, with an aggregate effect of 0.16% vs. 0.06% over the five years of
investigation. The high technological cappability as well as the possibility of foreign
controlled firms to make use of additional opportunities to source their required
services might serve as an explanation for the difference between domestic and foreign
owned firms.

For domestic firms, the findings turn out to be robust and are not driven by a
single country as shown in Table 5.4. The findings suggest that the effect of services
FDI on the productivity growth is lower for firms with a high degree of absorptive
capacity. With respect to the initial size and productivity of the sample’s firms, the
results show that services FDI spur the productivity of small firms rather than large
ones. Furthermore, the effect of services FDI does not differ for subsamples, which
are split according to their initial productivity. The combination of the initial size
and productivity leads to the finding that only large firms with an initially higher
productivity do not benefit from forward spillovers from services FDI. Analogue to
foreign controlled firms, these firms tend to have a access to wider set of potential
suppliers (also abroad) and their high degree of productivity indicates that the
demand for services is highly specialized and, thus, less dependent on the local supply
of services.

The sectoral distinction into thirteen manufacturing sectors with respect to the
NACE Rev 1.1 classification detects sectors, which significantly benefit from services
FDI; namely the sectors of food, beverages & tobacco products, leather products,
wood products, publishing, printing & paper products, chemical products, as well as
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rubber & plastic products. According to Pavitt’s classification, the results suggest
that firms belonging either to the group of supplier dominated or science based firms
experienced a productivity growth of 0.2% or 0.15%, respectively, induced through
services FDI. The effect for the groups of specialized suppliers and scale intensive
firms was insignificant.

Finally, the aggregate foreign service linkage is split into five measures capturing the
share of foreign provided inputs stemming from five different service sectors (energy
supply; wholesales and retail trade; transportation and telecommunication; financial
services and business services). The aggregate effect for domestic firms seems to be
based on the foreign presence in the energy sector, which might have led to low
energy costs and a more reliable energy supply. The same holds true for large firms
with an initially lower productivity. With respect to Pavitt’s classification, firms
at the end of the value chain (suppliers dominated firms) were fostered by foreign
presence in energy supply, while the positive impact of services FDI on science based
manufacturing firms is driven by FDI in the sectors of energy supply and business
services.

Anyhow, there are several aspect, which should be kept in mind, when interpreting
the resutls of this chapter. Firstly, the analysis is based on strict assumptions
concerning the measurement of services FDI spillovers as highlighted by Barrios,
Görg, and Strobl (2011). Secondly, although most of firm-level studies on FDI
spillovers use sophisticated total factor productivity (TFP) estimation procedures in
order to measure productivity, this chapter refers to value added per employee as the
dependent variable. This choice is motivated by the quality of sector-country TFP
estimations, which partly collapsed in the maximization process, predominantly due
to a low amount of observations. Thirdly, regional aspects such as distance between
local and foreign firms (see e.g. Merlevede, Schoors, and Spatareanu 2014) were not
captured in the regression, since the share of foreign services in sectoral output was
taken from aggregate national statistics. This drawback could be solved by using
firm-level information including information on the location of foreign firms for the
calculation of the foreign services linkage. This approach was not implemented, due
to the heterogeneous quality of aggregated sectoral information across countries
computed on the basis of the Amadeus database. The latter fact in turn raises
questions on the representativeness of the sample and, thus, on the validity of the
results. Although the sample contains a bias for firms located in Romania, the results
show that the key finding of the positive effect of forward vertical spillovers from
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services FDI to manufacturing in Central East European economies is robust and
not driven by a single country.

As outlined above, production function approaches on spillovers capture the linkages
between sectors via input-output tables assuming a homogenous input structure of
firms within a given sector. This firm heterogeneity assumption is relaxed in the field
of International Business. Therefore, the following chapter applies such an approach
capturing the technological heterogeneity of firms through survey data from the
IWH FDI Micro Database. This procedure allows to collect detailed information on
the extent of knowledge transfer and on the intensity of linkages between foreign
affiliates and local firms.
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6 Heterogeneous FDI in Transition Economies – Advancing
a novel approach to assess the developmental effects of
backward linkages

6.1 Introduction

The relation between internationalization of firms, technology transfer, and host-
country effects has long been a concern in economic research. With the integration of
post-communist countries into the global economy after 1990, there has been a strong
research interest in the role of foreign direct investment (FDI) and multinational
enterprises (MNEs) in economic restructuring and technological catch-up. Unlike
many developing countries, East European transition countries started out with an
existing industrial structure and relatively educated workforce. Their economies were
also close to developed European markets, and most embarked on comprehensive
privatization processes at a time when FDI was starting to peak world-wide.

The bulk of existing research on FDI effects in transition economies is based on
the standard production function approach. It measures the effects of FDI presence
in terms of employment or value-added on domestic firms’ total factor or labor
productivity. Studies that assess vertical effects use inter-sectoral linkage coefficients
in order to weigh foreign presence in related sectors. Linkage coefficients are derived
from input–output tables at sector level and are assumed to apply homogeneously to
all firms within the given sector. Significant effects of foreign presence on domestic
productivity are interpreted as indirect evidence for nonpecuniary technology or
knowledge spillover effects.

This approach goes back, conceptually, to Findlay (1978), who suggested a model
endogenizing the rate of technical change in a backward region as a function of
its exposure to foreign capital. He refers to Hymer (1960), who suggested that
FDI constitutes a transfer package combining capital, management, and new tech-
nology. Applying the concept of relative backwardness in economic development
(Gerschenkron 1962; Veblen 1915), Findlay holds that the potential for technological
diffusion via FDI is positively linked to the relative technology gap between the home
and host economies.

Teece (1976), however, fundamentally challenged the position that technology can
be made available to all at zero social cost. He argued that technology transfer
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requires the commitment of real resources, and that transfer costs decline with each
application of innovation. Thus, Wang and Blomström (1992) recognize two types of
costs associated with technology diffusion – costs to the MNE transferring technology
to its affiliate, and learning costs of domestic firms. The latter aspect has also been
associated with the concept of "absorptive capacity" (Cohen and Levinthal 1989),
which implies that domestic firms need to invest in their own R&D to be able to
identify, assimilate, and exploit knowledge from foreign firms.

The existing empirical evidence on FDI-induced knowledge spillovers is mixed for
transition economies (see Meyer and Sinani, 2009; Rugraff, 2008 for an overview). It
indicates that knowledge spillovers are more likely to occur through vertical linkages
than between competitors within the same sector (Damijan, Rojec, et al. 2013; Jindra
2005). In particular, backward linkages from foreign subsidiaries to domestic suppliers
seem to facilitate technology spillovers (Damijan, Rojec, et al. 2013; Halpern and
Muraközy 2007; Javorcik 2004). The existing evidence highlights domestic firms’
absorptive capacity as an enabling factor for positive externalities through FDI
backward linkages (Crespo and Fontoura 2007; Damijan, Rojec, et al. 2013).

However, the existing research on FDI effects via backward linkages in transition
economies, based on the production function approach, is subject to three possible
criticisms:

Firstly, the standard production function approach estimates FDI spillover via
backward linkages by using industry-level input–output coefficients, used as proxy for
trade linkages between sectors. This implies, on the one hand, that within any given
sector domestic and foreign firms are homogeneous with regard to local sourcing. On
the other hand, it implies a linear relationship between the extent of local sourcing
and knowledge spillovers, which has been challenged for transition and developing
countries (Dunning and Lundan 2008; Gentile-Lüdecke and Giroud 2012; Narula and
Dunning 2010; Pavlínek and Janák 2007; Rugraff 2010; Saliola and Zanfei 2009).

Secondly, the standard production function approach assumes that foreign firms are
technologically homogeneous, i.e., every foreign firm provides the same knowledge
opportunities or spillover potential for domestic firms. This is in contrast to the most
recent models (Castellani and Zanfei 2006; Chung 2001; Driffield and Love 2007; Marin
and Bell 2006; Marin and Sasidharan 2010), which argue that factors such as the
technological strategy of the foreign parent firm, the extent of knowledge-enhancing
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activities by the foreign affiliate, and its propensity to establish technological co-
operation with other domestic firms affect the extent of knowledge spillovers to
domestic firms.

Finally, Zanfei (2012) maintains that literature using the standard production function
approach has largely remained stuck to the externality framework, which by definition
entails the idea of "not-paid-for" advantages accruing to local firms from the activities
of foreign firms. However, knowledge transfer between foreign and local firms is not
costless (Teece 1976). For this reason, Zanfei focuses on the broader category of
"effects" rather than "externalities" from foreign presence to fully capture the links
between FDI and development.

This chapter does not apply the standard production approach and continues earlier
work differentiating between extent and intensity of backward linkages (Giroud
and Scott-Kennel 2009; Jindra, Giroud, and Scott-Kennel 2009; Jordaan 2011).
In principle, extent relates to the level of use of local suppliers by foreign firms.
Following a long tradition of studies dating back to Hirschman (1958), Lall (1980)
and Rodriguez-Clare (1996) under specific assumptions, this can generate pecuniary
externalities for foreign and local firms.

The intensity of backward linkages can be defined as direct and intentional knowledge
flows between the foreign affiliate and local suppliers, which are not costless. This
constitutes a novel approach to assessing the developmental "effects" of FDI via
backward linkages, complementary to the widely used production function approach.

This chapter has two main objectives: Firstly, it tests whether the relationship
between extent and intensity of backward linkages follows a linear or nonlinear
pattern. Secondly, it analyzes how foreign affiliates’ technological heterogeneity
impacts on the intensity of backward linkages. In order to investigate these two
research questions, the analysis is based on new developed model for the intensity
of backward linkages which incorporates foreign affiliate-level survey data from five
CEE transition countries at different levels of economic development.

This chapter is structured as follows: Section 6.2 reviews the literature on the nature
and determinants of backward linkages, to set the key research hypotheses into an
appropriate context. Section 6.3 introduces the data and presents selected descriptive
statistics. Section 6.4 describes the estimation approach and variables used, and
Section 6.5 provides a discussion of the results. Concluding remarks are developed in
Section 6.6, including limitations and possible future research avenues.
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6.2 Literature Review and Research Questions

(a) Relationship between extent and intensity of backward linkages

Authors have long distinguished spillovers from linkages by emphasizing the nature
of the direct relationship between a MNE and its local suppliers, but only recently
has that attention turned to the need to distinguish between the pecuniary effects of
linkages from the development potential arising from knowledge transfer.

Hirschman (1958) suggests that particular investments create external economies
in sectors that supply or buy from them, so that new investments are undertaken
in order to exploit them. Foreign investment is assigned a vital role, "to enable and
to embolden a country to set out on the path of unbalanced growth . . . [and] to
take the first ’unbalancing’ steps in growth sequences". Lall (1980) holds that, in
Hirschman’s analysis, linkages could be said to exist in developing countries when a
rise in demand (or supply) of one product raises (or lowers) its price to an extent that
latent entrepreneurship is stimulated and complementary investments undertaken.

Rodriguez-Clare (1996) uses Hirschman-type linkage externalities, combined with an
assumed love of variety, for inputs in final production to formalize linkage effects.
The essence of this type of linkage is the pecuniary externality created by price
changes in inputs used in production, which affect the profit rather than production
function of domestic firms (Zanfei 2012). A MNE exercises its voice (in Hirschman’s
approach) when it works with suppliers to reach desired levels of quality; in other
terms, the catalyst impact described by Rodriguez-Clare (1996) may result from
direct knowledge transfer when a MNE provides technological assistance to suppliers
to increase supply quality and efficiency. Such transfers occur through various actions:
(a) information on markets, regulations, pricing, exporting, location of production; (b)
technical assistance on product design, quality control, factory outlet, labor, inventory
management; (c) financial, management and procurement assistance (Gentile-Lüdecke
and Giroud 2012; Jordaan 2011; Lall 1980). In this case, knowledge transfer from a
foreign affiliate affects directly the technology used by a local supplier, i.e., it shifts
its production function.

This suggests that it is important to distinguish between the extent and intensity
of backward linkages (Giroud and Scott-Kennel 2009; Jindra, Giroud, and Scott-
Kennel 2009; Jordaan 2011), i.e., to differentiate between benefits derived from an
increase in demand from those derived from technological, innovation, organizational,
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or managerial support received by suppliers from MNEs (Crespo and Fontoura
2007:p.412). The intensity of linkages reflects the supply-side effects described by Lin
and Saggi (2007), i.e., the technological relationships between the foreign affiliate
and suppliers. Intensity matters because technology is not available at zero cost,
and MNEs are therefore likely to be selective in where and when they engage in
the accrued costs of transferring knowledge to local suppliers (Teece 1976; Zanfei
2012). The absence of a technological relationship between the foreign affiliate and
suppliers limits not only direct knowledge transfer, but also the extent of nonpecuniary
knowledge (or technology) externalities to other firms of the indigenous industrial
sector (Rugraff 2010).

Now the question emerges what relationship exists between the extent and intensity
of backward linkages. The standard production function approach assumes a positive
linear relationship between the share of local inputs bought by foreign affiliates in
one industry (extent) and the extent of nonpecuniary knowledge (or technology)
externalities via backward linkages to domestic suppliers in linked industries (see
Damijan, Rojec, et al., 2013, or Javorcik and Spatareanu, 2011).

However, evidence from the literature of knowledge transfer via backward linkages
questions this. For example, Saliola and Zanfei (2009) find in the case of Thailand
that the more MNEs buy inputs locally, the higher the likelihood of value-chain
relationships being characterized by a very limited transfer of knowledge. Why should
this be so? Local firms may be locked-in in low added functions, or the local industry
may be reliant on standardized parts and processes (Gentile-Lüdecke and Giroud
2012). For some industries, such as the automotive industry, the new production and
organization paradigm has led to reconfiguration of the MNE-developing country
relationship, with a core group of first-tier "mega-suppliers" Rugraff (2010). In this
case, very few suppliers benefit from a close relationship with the foreign affiliate, with
local suppliers mostly in lower-tier positions where the complexity of the components
supplied is limited (Pavlínek and Janák 2007). This reflects both the strategy of
the modern rationalized and efficiency-seeking MNE, and inherent limitations of
suppliers in countries at lower levels of industrial development (Dunning and Lundan
2008; Narula and Dunning 2010; Saliola and Zanfei 2009).

Thus, it is possible that high local purchasing may signal that a foreign affiliate
in transitional and developing countries is more concerned with cost-saving than
with quality and knowledge content. It might also be that when a foreign affiliate
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combines imported and locally-sourced inputs in production, this could trigger knowl-
edge transfer to local suppliers in order to comply with international and complex
production standards. This suggests a nonlinear relationship between the extent and
intensity of backward linkages. To the best of my knowledge, this relationship has
not yet been tested. This leads to the following hypothesis:

H1. The relationship between the extent and intensity of foreign affiliates’ backward
linkages with suppliers in the host economy follows a nonlinear distribution.

(b) Heterogeneity of subsidiaries and backward linkages intensity

Narula and Dunning (2010:p.275) argue in favor of moving away from FDI toward
MNEs when analyzing host-country impact, because individual subsidiaries possess
unique capabilities, and therefore "the subsidiary itself may provide unique, subsidiary-
specific spillovers to the domestic economy and for this reason its strategic decisions
in terms of sourcing and linkages may differ from that of a sister subsidiary in another
host location, not just from that of its headquarters".

Castellani and Zanfei (2006) suggest that heterogeneity across and within MNEs
should be taken into consideration. Heterogeneity across MNEs implies that foreign
firms differ with respect to country of origin, level of internationalization, and
entry mode. The main point of within-MNE heterogeneity is that not every MNE
affiliate is equally involved in the creation, adoption, and, importantly, diffusion
of innovation in the host environment. In fact, a number of FDI spillover studies
challenge the assumption that foreign affiliates are technologically homogeneous
(Castellani and Zanfei 2006; Driffield and Love 2007; Marin and Sasidharan 2010).
To better understand the effect of within-MNE heterogeneity on backward linkage
intensity in transition and developing economies, the international management
literature is useful, as it explains why an affiliate creates knowledge and capabilities
in resource interdependencies in the MNE and host-country contexts (Andersson
and Forsgren 2000; Yamin and Otto 2004).

(i) Heterogeneous local technological activities of subsidiaries

Marin and Bell (2006) argue that nonpecuniary knowledge (or technology) spillovers
arise only if foreign affiliates are engaged in local knowledge-creating activities
such as R&D or innovation. Marin and Sasidharan (2010) further suggest that
foreign affiliates implementing a competence-augmenting vs. competence-exploiting
technological strategy are more likely to generate positive nonpecuniary knowledge (or
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technology) spillovers. This argument is taken up by assuming a direct link between
foreign affiliates’ technological activities and knowledge transfer to local suppliers.
Empirical evidence on the nature of foreign affiliates’ technological activities in
transition economies has only recently emerged: Manea and Pearce (2006) found
that, in the 1990s, foreign affiliates relied largely on technology already in existence
in the MNE group, as opposed to own-technology developed through R&D. Günther,
Jindra, and Stephan (2009), using more recent data, show that tapping into localized
knowledge, skills, and technology seems to be of secondary importance; yet the
majority of foreign affiliates are actively engaged in R&D and innovation, although
fewer foreign firms build technological linkages with local scientific institutions.
Finally, Jindra, Giroud, and Scott-Kennel (2009) identified that foreign affiliates
considering themselves an important source of technological knowledge for own R&D
and innovation have more intense backward linkages to domestic suppliers. These
recent findings indicate a positive relationship between foreign affiliates’ technological
activity and backward linkages intensity. This leads to the following hypothesis:

H2. The level of foreign affiliates’ technological activities is positively associated
with the intensity.

(ii) Affiliate-parent considerations - Local autonomy over production and technology

Transaction costs theory suggests that the decision to internationalize firm-specific
advantages, such as proprietary technology, through FDI can be explained by the
public-good nature of knowledge, as arms-length contractual relationships may be
plagued by opportunistic behavior (Williamson 1985). From this perspective, the
foreign affiliate is in a position to control firm-specific knowledge and will either limit
undesired technology diffusion to suppliers, or favor long-term relationships with
them. In this context, the foreign parent has full control over the affiliate.

However, foreign affiliates with a higher level of own initiative have the ability to
change their value-adding scope and also be more flexible in their relationships with
suppliers (Birkinshaw, Hood, and Jonsson 1998). In fact, existing empirical studies
suggest that the greater the autonomy of foreign affiliates, the more likely they are
to identify local suppliers and create close relationships (Eberhardt, McLaren, et al.
2004; UNCTAD 2001). This would hint at a positive link between foreign affiliates’
autonomy and the extent of backward linkages. It has also been argued that autonomy
is an indicator of the affiliate’s strategic importance and leads to higher local sourcing
(Liu 2011). Specifically, autonomy over production and technology enables affiliates
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to generate independent competencies and use a wider range of local inputs creatively
(Cantwell and Iguchi 2005). This in turn, would suggest that autonomy, in particular
over technology-related business functions, is positively associated with the intensity
of backward linkages. This leads to the following hypothesis:

H3a. The greater foreign affiliates’ autonomy over technological business functions,
the higher the intensity of backward linkages with suppliers in the host economy.

In addition to the current level of foreign affiliates’ autonomy over technology-related
business functions, changes to the scope of functions undertaken by a foreign affiliate
over time need to be considered. Firstly, as an affiliate becomes more capable of
developing its own competencies, it becomes less dependent on resources from its
parent firm (Birkinshaw, Hood, and Jonsson 1998). Secondly, transfer of business
functions to an affiliate may occur if the MNE has identified benefits from knowledge
gained in the host environment (Yamin and Otto 2004). As a result of having control
over new business functions, the affiliate can better respond to demands in the
local environment, and in particular the intensity of local business relationships.
This is in line with the argument that "competences" of a foreign affiliate engender
nonpecuniary spillovers to domestic firms (Crespo and Fontoura 2007) and generate
"higher levels" of linkages in host developing economies (Hansen, Pedersen, and
Petersen 2009). This leads to the following hypothesis:

H3b. The greater the extent of competence transfer with regard to new business
functions to the foreign affiliate, the higher the intensity of backward linkages with
suppliers in the host economy.

(iii) Affiliate’s internal and external technological embeddedness

According to Cantwell (1995), the traditional organizational model of the MNE,
based on the vertical unidirectional transfer of knowledge from the parent toward
foreign units, is being gradually replaced by a model wherein foreign units are
increasingly tied into MNE internal networks and tend to develop external networks
with other firms and institutions, in order to increase the potential for use and
generation of knowledge. According to Zanfei (2000), the emergence of this so-
called "double-network" structure is favored by the need to transfer context-specific
knowledge via MNEs’ internal networks for use in different places, as well as the
importance of gaining access to abilities to utilize this knowledge creatively via
external networks. It has been suggested that internal and external networks may
co-exist, reflecting a dynamic interdependence and complementarity (Castellani and
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Zanfei 2006). Research stressing dynamic efficiency concludes that an expansion of
firms’ international internal networking will increase their exploration potential to
search and absorb external knowledge (Cantwell 1995; Figueiredo 2011).

Foreign affiliates’ technological capabilities originate not only from their own compe-
tences, but resources acquired inside the MNE network (Gupta and Govindarajan
2000) and externally in the host economies (Almeida and Phene 2004; Belderbos,
Carree, and Lokshin 2006; Figueiredo 2011; Yamin and Otto 2004). The creation
of internal networks of affiliates may generate new technological opportunities and
induce affiliates to set up external networks for asset-seeking (Castellani and Zanfei
2006). This suggests not only a link between a foreign affiliate’s embeddedness in
internal networks and its technological capabilities, but also the embeddedness of its
technological activities within the MNE and the potential intensity of backward link-
ages to local suppliers in the host economy. In fact, Jindra, Giroud, and Scott-Kennel
(2009) found evidence to support this. This leads to the following hypothesis:

H4a. Foreign affiliates’ internal technological embeddedness is positively associated
with the intensity of backward linkages with suppliers in the host economy.

The technological competences of foreign affiliates are closely related to network
embeddedness and also to external technological co-operation (Belderbos, Carree, and
Lokshin 2006). A foreign affiliate’s external network links can improve its strategic
position within the MNE (Forsgren, Holm, and Johanson 2007). For example, the
ability of a foreign affiliate to influence product development within the MNE depends
on whether it has valuable links to its customers and suppliers with regard to new
product development (Andersson and Forsgren 2000). Given that technological
activities such as R&D co-operation, joint product development, co-design, and
standards setting facilitate explicit and tacit knowledge flows between the foreign
affiliate and local suppliers (Castellani and Zanfei 2006), the following hypothesis
will be tested:

H4b. Foreign affiliates’ external technological embeddedness is positively associated
with the intensity of backward linkages with suppliers in the host economy.
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6.3 Data and Descriptive Analysis

(a) Description of population and sample

To verify the research hypotheses, the analysis uses the 2007 survey of the IWH FDI
Micro Database. The total underlying population consists of foreign-owned manufac-
turing firms located in Croatia, Slovenia, Poland, Romania, and East Germany in
2006. The selection of these regions in economic transition tries to balance country
size, geographic location, and differing levels of economic development.

A number of reasons prompted us to include East Germany: Firstly, studies on
transition economies often exclude East Germany because of theoretical and empirical
difficulties derived from the fact that it became subsumed into a larger and more
mature economy. In fact, it followed a distinct transition pattern, characterized by
rapid institutional change, and considerable public transfer payments, in contrast
to other transition economies – as such, it represents a useful comparative case.
Secondly, there has been an absence of harmonized firm-level data on linkages of
foreign firms in transition economies.

This chapter exploits standardized affiliate-level data on production as well as
technological linkages covering five key transition economies, including East Germany.
Thus, the sample reflects heterogeneous patterns of economic transition and stages
of economic development in Central and Eastern Europe.

A "foreign-owned firm" is defined as a legally independent enterprise with a foreign
equity participation of at least 10% and/or an ultimate owner located abroad. Given
their importance for the transition process, the East German population also includes
affiliates of multinationals based in West Germany (see Günther, Gauselmann, et
al. 2011). The populations of foreign-owned firms for Poland, Romania, and East
Germany were drawn from the Amadeus database. For completeness, the Polish
and East German populations were supplemented with data from the respective
foreign investment agencies (Invest in Germany – IIG; Invest in Poland – PAIZ), and
for East Germany with information from the European Investment Monitor (2006
edition) and the EU’s industrial R&D investment scoreboard (2005 edition). The
Croatian population was compiled using information provided by the Institute for
Business Intelligence (Zagreb/Croatia), while the Slovenian population was drawn
from statistics provided by the Bank of Slovenia. Although care was taken to develop
as precise a company list as possible, it needs to be acknowledged that the 2007 IWH
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Micro database is not drawn from a single source with a unified selection criterion
for all countries. This is a methodological drawback. Nonetheless, the 2007 survey is
the most complete firm-level database on foreign affiliates in transition economies,
and is unique in that it contains detailed information on backward linkages between
foreign subsidiaries and local firms.

The total surveyed population across the five countries consists of 6,833 firms with
about 1.1 million employees (220 foreign affiliates in Croatia, 365 in Slovenia, 1,511
in Poland, 3,325 in Romania, and 2,222 for East Germany, of which 322 were West
German firms). The large share of Romanian firms is related to differences in the
completeness and quality of country datasets drawn from the Amadeus database.
In principle, no restriction in terms of firm size was introduced, yet Croatian and
Romanian participants decided to include only foreign-owned firms with a minimum
of 10 employees. The population is restricted to manufacturing industries (NACE Rev
1.1: 15–37). In terms of number of firms, the three largest sectors are manufacturing
of food products and beverages (NACE 15), wearing apparel and dressing (NACE
18), and fabricated metal (NACE 28). This sectoral composition is influenced by the
Romanian population of foreign firms and there are differences in sector composition
across countries.

Data were collected via a large-scale survey between January and June 2007. All firms
in the population were approached by post or phone and invited to participate in the
survey. Firms received the questionnaire by post, fax or electronically. In Romania,
due to the large population size, a random sample was drawn; firms received the
questionnaire by post, followed by face-to-face interviews. In East Germany, all firms
from the population were contacted by phone and invited to take part in the survey,
and data were collected both in written form and though phone interviews. The
project deliberately allowed the country teams to choose the most appropriate survey
method.

The generated sample of foreign affiliates is one of the largest for transition countries
to date. It consists of 809 foreign-owned affiliates, accounting for a total of 214,000
employees. The sample accounts for 11.84% of the total population in terms of
number of firms, and 19.05% in terms of employment. It is representative of the full
population across sectors, with only small variations (less than 3% in terms of the
number of firms and less than 5% in terms of employment). Response rates varied
across countries (see Table 6.1). In terms of number of firms, it ranged from 6.62% in
Poland to 65.45% in Croatia; in terms of employment, from 11.12% of the sample of
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Table 6.1: Descriptive presentation of the final sample per country

Country Response Rate in % Nb. of firms Share in the sample in %
Croatia 65.45 144 17.80
Slovenia 10.96 40 4.94
Poland 7.28 110 13.60
Romania 6.62 220 27.19
East Germany 20.37 222 27.44
EG - WG MNEs 22.67 73 9.02
Total 11.84 809 100
Source: IWH-FDI-Micro database (2007).

West German multinational-owned firms in East Germany to 65.97% in Croatia. The
differences in response rates across countries reflect national diversity in attitudes
toward firm-level surveys rather than systematic error. In terms of distribution of
firms across size classes, the sample is under-represented for micro (1–9 employees)
and small enterprises (10–49). Therefore, the interpretation of country or size-specific
effects need to be cautiously interpreted.

(b) Descriptive analysis

Table 6.2 shows the supply structure of foreign affiliates in the sample. On average,
about 48% of inputs are bought from domestic suppliers (domestic suppliers consist
of foreign and locally-owned suppliers located in the host transition economy), about
27% sourced from within the MNE network, and about 24% imported from other
suppliers located in other countries. Thus the extent of backward linkages (measured
as the share of inputs bought from domestic suppliers) is substantial.

Table 6.2: Structure of supplies across the sample

Supplies from (n = 772) Mean (in %) Standard deviation Skewedness Kurtosis
Imports from foreign parent 21.34 32.00 1.45 0.70
Other imports 24.45 24.45 1.19 0.32
Domestic subsidiaries of foreign owner 6.10 18.54 3.60 12.80
Domestic suppliers 48.24 35.32 0.04 -1.42
Source: IWH-FDI-Micro database (2007), authors’ calculations.

Table 6.3 shows that the extent of backward linkages varies across countries. It is
highest for East Germany (57%), followed by Poland (53%), Slovenia (44%), Croatia
(43%) and Romania (38%). The mean extent of backward linkages in comparison to
the respective remainder of the full sample is significantly higher in the East German
sub-sample. It is significantly lower for the Romanian and Croatian sub-samples. The
intensity of backward linkages is measured by asking the foreign affiliate to assess its
perceived "importance as source of technological knowledge for R&D or innovation
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for domestic suppliers" at the time of survey. Foreign affiliates could provide answers
on a scale ranging from 1 (not important) to 5 (extremely important). Again, the
mean of backward linkage intensities varies across countries (see Table 6.3). It is
highest in the case of Poland (2.53), followed by Romania (2.45), Slovenia (2.25),
Croatia (2.20), and East Germany (1.84). The mean intensity of backward linkages
in comparison to the respective remainder of the full sample is significantly higher in
Poland and Romania and significantly lower for East Germany. This first descriptive
evidence therefore indicates that the distribution of backward linkage intensities
across countries does not follow the distribution of the extent of backward linkages.

Table 6.3: Extent and intensity of backward linkages across countries

Extent of backward linkages Backward linkage intensity
Country Mean Standard Difference Standard Difference
(n = 809) (in %) deviation to sample Mean deviation to sample
Poland 53.30 33.34 6.00 2.53 1.14 0.39**
Romania 38.49 37.08 -13.45*** 2.45 1.43 0.34**
Croatia 43.13 30.83 -6.09* 2.20 1.31 0.00
Slovenia 43.61 29.73 -4.78 2.25 1.19 0.05
East Germany 57.07 35.17 13.73*** 1.84 1.02 -0.54***
Source: IWH-FDI-Micro database (2007), authors’ calculations. * Significant at the 0.10 level.
** Significant at the 0.05 level. *** Significant at the 0.01 level.

Table 6.4 reports differences in the extent and intensity of backward linkages across
industries, differentiated by their technological intensities. The mean extent of
backward linkages is significantly higher for foreign affiliates in medium-low tech
industries and significantly lower for foreign affiliates in low-tech industries. The mean
of backward linkage intensities falls with the technological intensity of the industry.
The intensity of backward linkages for foreign affiliates in high-tech industries is
significantly lower than that of other firms in the sample. These descriptive results
indicate that foreign investors in high-tech industries do not, per se, generate a higher
potential for technological spillovers.

Table 6.4: Extent and intensity of backward linkages across industries

Extent of backward linkages Backward linkage intensity
Industries Mean Standard Difference Standard Difference
(n = 809) (in %) deviation to sample Mean deviation to sample
High-tech 51.04 34.49 3.16 1.93 1.14 -0.29*
Medium-high-tech 47.69 32.26 -0.60 2.23 1.18 0.04
Medium-low-tech 55.76 34.40 10.49*** 2.21 1.21 0.01
Low-tech 42.62 36.77 -9.42*** 2.24 1.29 0.06
Source: IWH-FDI-Micro database (2007), authors’ calculations. * Significant at the 0.10 level.
** Significant at the 0.05 level. *** Significant at the 0.01 level.
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6.4 Estimation Approach

This chapter does not rely on productivity measures, but instead continues existing
empirical work (see e.g. Jindra, Giroud, and Scott-Kennel 2009; Jordaan 2011)
differentiating between the extent and intensity of FDI backward linkages using
survey evidence. This approach complements the traditional production function
approach. The main advantage is that it allows to exploit affiliate-level detailed
information on trade and technological linkages between foreign affiliates and domestic
firms. This approach cannot only identify the actual share of local supplies (extent
of backward linkages), but also gathers information on the importance of the foreign
affiliate as a source of technological knowledge for R&D or innovation for domestic
suppliers (intensity of backward linkages). However, it should be noted that, as
this approach is applied to survey data from foreign affiliates, it is unable to infer
anything about the economic effect of knowledge transfer to domestic firms.

The extent of backward linkages (BLi) is measured by the share of supplies from
domestic firms in total supplies (see Table 6.5). Specification (1a) estimates the
extent of backward linkages (BL) of affiliate i as a linear function of the constant
α and the coefficients of the following explanatory variables: Level of technological
activity (INNO) of affiliate i; autonomy over operational and production manage-
ment (AUTprod) of affiliate i; autonomy over R&D (AUTrd) of affiliate i; degree of
responsibility transfer over business functions (AUTtransfer) to affiliate i; external
technological embeddedness (TEext) of affiliate i; and internal technological embed-
dedness (TEint) of affiliate i (see Table 6.5 for a detailed description of variables).
The main explanatory variables are complemented with a set of firm-, industry-, and
country-specific control variables: Share of local sales in total sales (LS) of affiliate
i, time since entry (AGE) of the affiliate i; mode of entry (EM) of subsidiary i, a
dummy for the technological intensity of the industry (INDdum) in which subsidiary
i operates; as well as a dummy for the host country (Cdum) in which the affiliate
i is located. Given that the share of domestic supplies as dependent variable can
be considered a continuous variable between 0 and 100, an Ordinary Least Squares
(OLS) estimator is applied to specification (6.1), which can be described as follows:
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Table 6.5: Variable measurement

Variable Code Measurement
Extent of backward linkages BL Share of supplies sources form domestic suppliers outside the

MNE network in total supplies (in %)
Intensity of backward linkages BLI "Please evaluate the importance of your own firm as a source

of technological knowledge for R&D or innovation for domes-
tic suppliers today". Possible answers: (1) not important, (2)
little important, (3) important, (4) very important, and (5)
extremely important

Technological capability INNO "Please indicate the innovation intensity in comparison to your
competitors in the relevant market”. Possible answers: 1 = very
low, 2 = below average, 3 = average, 4 = above average, 5 =
very high. Average of value for product, process, organizational
and marketing innovation

Autonomy in production AUTprod "Please indicate to which degree production and operational
management is currently undertaken either by your firm or the
foreign owner network (HQ/other unit)". Possible answers: 1
= only your firm, 2 = mainly your firm, 3 = mainly foreign
investor network, 4 = only foreign network (coding reversed
for estimation)

Autonomy in R&D AUTrd "Please indicate to which degree basic and applied research is
currently undertaken either by your firm or the foreign owner
network (HQ/other unit)". Possible answers: 1 = only your
firm, 2 = mainly your firm, 3 = mainly foreign investor net-
work, 4 = only foreign network (coding reversed for estima-
tion)

External technological embed-
dedness

TEext "Please evaluate the importance of the R&D carried out in
collaboration with local suppliers/ local customers for R&D
or innovation in your firm today”. Possible answers: 1 = not
important, 2 = little important, 3 = important, 4 = very im-
portant, 5 = extremely important

Internal technological embed-
dedness

TEint "Please evaluate the importance of the R&D carried out at
the headquarters/other unit of your foreign investor network
knowledge for R&D or innovation in your firm today". Pos-
sible answers: 1 = not important, 2 = little important, 3 =
important, 4 = very important, 5 = extremely important

Transfer of autonomy in busi-
ness functions

AUTtransfer "Please indicate the extent of responsibilities transfer with
regard to new business functions from headquarters and/or
other units to your firm since entry of the foreign investor"’.
Possible answers: 1 = no transfer, 2 = limited transfer, 3 =
considerable transfer, 4 = full transfer

Market orientation LS Share of sales to domestic customers outside the MNE network
in total sales (in %)

Time since entry AGE Years since entry of foreign investor
Mode of entry EM Dummy that equals one if the foreign investors entered the

market through a Greenfield investment, and zero otherwise
Affiliate size SIZE Number of employees of the foreign affiliate in 2005
Industry dummy INDdum OECD classification of High-tech, Medium–high-tech,

Medium–low–tech, and Low-tech industries using
Medium–low-tech as control group

Country dummy Cdum Host country dummy, using Romania as control group
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BLi = α + β1INNOi + β2AUTprodi + β3AUTrdi

+ β4AUTtransferi + β5TEexti + β6TEinti + β7LSi + β8AGEi

+ β9EMi + β10SIZEi + β11INDdumi + β12Cdumi + εi (6.1)

Given that the share of domestic supplies in total supplies is limited by a lower (0)
and upper boundary (100), the distribution shows proportionally higher frequencies at
the lower and upper boundaries. This could bias the OLS estimates results.Therefore,
in a second step a Tobit estimator is used in order to check the robustness of the OLS
results. The corresponding specification (6.2) of backward linkages can be described
as follows:

BL∗i = α + β1INNOi + β2AUTprodi + β3AUTrdi

+ β4AUTtransferi + β5TEexti + β6TEinti + β7LSi + β8AGEi

+ β9EMi + β10SIZEi + β11INDdumi + β12Cdumi + εi

BLi = 0 if BL∗i <= 0

BLi = BL∗i if 0 < BL∗i < 100

BLi = 100 if BL∗i >= 100 (6.2)

The backward linkage intensity (BLIi) is measured by "the importance of the foreign
affiliate as a source of knowledge relevant for R&D and innovation for domestic
suppliers" (with a Likert-scale measure from 1 – not important to 5 – extremely
important). As this dependent is a ranked variable with five ordered outcomes,
an Ordered Probit estimation is applied with the coefficient parameter δ and four
threshold parameters, τj (j = 1, 2, 3, 4). Specifications (6.3) and (6.4) estimate
the probability of the intensity of backward linkages (BLI) of affiliate i as a linear
combination of the explanatory variables used in Specifications (6.1) and (6.2). In
addition, two ways are applied to test the assumption of nonlinearity between extent
and intensity of backward linkages. In specification (6.3), a quadratic term of the
extent of backward linkages (BL2) of affiliate i is included. This could indicate an
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inverted U-shaped rather than linear functional form.

BLI∗i = δ0 + δ1BLi + δ1BL2
i + δ3INNOi + δ4AUTprodi + δ5AUTrdi

+ δ6AUTtransferi + δ7TEexti + δ8TEinti + δ9LSi + δ10AGEi

+ δ11EMi + δ12SIZEi + δ13INDdumi + δ14Cdumi + εi (6.3)

BLI∗i = δ0 + δ1BLD2i + δ2BLD3i + δ3BLD4i + δ4BLD5i + δ5INNOi + δ6AUTprodi+

+ δ7AUTrdi + δ8AUTtransferi + δ9TEexti + δ10TEinti + δ11LSi + δ12AGEi

+ δ13EMi + δ14SIZEi + δ15INDdumi + δ16Cdumi + εi (6.4)

with

BLIi = 1 if BLI∗i < τ1

BLIi = 2 if τ1 ≤ BLI∗i < τ2

BLIi = 3 if τ2 ≤ BLI∗i < τ3

BLIi = 4 if τ3 ≤ BLI∗i < τ4

BLIi = 5 if τ4 ≤ BLIi

The estimation results of specification (6.3) could merely reflect "decreasing returns"
(i.e., a monotonically increasing square-root-like function), rather than an inverted U-
shape. In this case, the inverted-U could be a result of functional form misspecification,
"forcing" the quadratic function on nonlinear data. Therefore, in specification (6.4),
the function is estimated nonparametrically by including five interval dummies61 of
extent of backward linkages (BLDk with k = 1, 2, 3, 4, 5). Should the impact of the
extent of backward linkages on intensity be linear, the coefficient estimates would
increase linearly. This aspect is tested by means of a Likelihood-Ratio Test, which
compares the unrestricted model with a restricted model. The restriction is implied
by setting the differences between the coefficients of subsequent interval dummies as
equal. To check whether the extent of backward linkages has an impact on backward
linkage intensity after passing a threshold level, an additional restriction is applied
in specification (6.4) with a corresponding LR Test. This is done by setting the

61 The first interval dummy takes the value of one, if the share of domestic supplies is below 20%.
The second is one for a share between 20% and 40%, etc. In the regression, the first interval is
taken as the base category. Compared to quintile dummies, this choice of intervals offers the
advantage that the coefficients are comparable, since they correspond to uniform intervals.
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coefficient of the 3rd, 4th, and 5th interval dummy equal to the coefficient estimate
for the 2nd interval dummy. This restriction implies that the impact of extent of
backward linkages does not change after passing a share of 20%.

Because of the limited number of observations in the final sample, multicollinearity
may lead to problematic estimates, when introducing up to seven key variables and
several control variables in the regressions. For this reason, explanatory variables
are introduced in several steps. When reporting specification (6.3), first a regression
is presented that includes only extent of backward linkages, the quadratic term, as
well as industry and country dummies. In a second step, the regression includes
firm-specific effects, followed by a complete model including additional firm-specific
variables. The complete model is also estimated nonparametrically under specification
(6.4).

Some of the key explanatory variables included in specifications (6.3) and (6.4) may
be determined simultaneously. For example, it could be argued that when foreign
affiliates make a choice about extent of backward linkages, they might take into
account the potential intensity of these linkages, i.e., how much supplier upgrading
is required through knowledge transfer from the affiliate for the supplier to comply
with price and quality standards. This may create an endogeneity problem and the
estimation results may reflect correlations rather than causal effects. This limitation
has been taken into account, but given the limited sample size, it was not possible to
conduct efficiently an instrumental variable procedure that would remove potential
endogeneity problems.

All specifications are estimated on a final sample of 520 observations that supplied
full information on both dependent and all independent variables. The difference
compared to the full sample of 809 observations is explained by missing values for the
required combination of variables. However, the final sample reflects the full sample
in terms of country distribution. Results from both specifications can be compared,
as the same observations were included in both estimations.

6.5 Estimation Results and Discussion

Using an OLS model, Specification (6.1) is overall significant and explains about 20%
of total variance in the extent of backward linkages (see Table 6.6). Specification (6.2)
was estimated using a Tobit estimator. With a log-pseudo likelihood value of -2116.7,
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the model is overall significant, as shown by the probability value of the F-Statistics.
The corresponding McFadden’s pseudo R2 has a value of 0.027 (see Table 6.7). All
models reported in Tables 6.8 and 6.9 are significant. Specification (6.3) on the
intensity of backward linkages was estimated using an Ordered Probit estimator. It
shows a log-pseudo likelihood value of -636.7. The unrestricted Specification (6.4) on
the intensity of backward linkages was estimated using an Ordered Probit estimator
and included the interval dummies. It shows a log-pseudo likelihood of -635.4. The
restricted specification of the Ordered Probit estimation (6.4) with linearly increasing
coefficients of the dummy variables for the intensity of backward linkages shows a
log-pseudo likelihood value of -645.9. Finally, Specification (6.4) with the threshold
restriction for the interval dummies has a log-pseudo likelihood value of -636.3 (see
Table 6.9).

(a) Extent and intensity of backward linkages

The Ordered Probit estimation on the intensity of backward linkages shows a
significant positive coefficient for the extent of linkages and a significant negative
effect of the corresponding quadratic term (see Table 6.8). The result remains robust
in all reported regressions. Thus, Hypothesis 1 cannot be rejected at this stage.
However, the estimation results of specification (6.3) could reflect a monotonically
increasing square-root-like function rather than an inverted U-shape, although the
maximum of the estimated quadratic function is at 67.8%. Therefore, in specification
(6.4) the function was estimated nonparametrically (see Table 6.9). The estimation
results for the interval dummies indicate that the effect of domestic supplies on
backward linkage intensity is leveling off. It seems there are "decreasing returns" with
increasing shares of domestic supplies. Thus, Hypothesis 1 still cannot be rejected.
Under specification (6.4), the linear impact of the extent of backward linkages can be
tested by means of a LR-Test between the unrestricted and restricted models. The
regression outputs show a LR-Test statistic of 20.87. Since the restricted model is
exposed to three restrictions, the probability value for the test refers to three degrees
of freedom and corresponds to 0.000. Thus, the assumption of linearly increasing
coefficients of the interval dummies can be rejected.

Next, the analysis tests whether the impact of the extent of backward linkages on the
backward linkage intensity remains stable after reaching a threshold value of 20%.
The comparison between the unrestricted model and the threshold restriction leads
to a LR-Test statistic of 1.865 and a corresponding probability value of 0.7982, with
three degrees of freedom. This result provides additional evidence that the relation
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between the extent and intensity of backward linkages is not linear. The latter LR
test suggests a plateau-shaped relation after the extent of backward linkages reaches
a threshold of 20%, rather than an inverted U-shape. In sum, the results report a
robust nonlinear relationship between extent and intensity of backward linkages.

Table 6.6: Estimation results: Extent of backward linkages - OLS

Specification (6.1)
Firm specific effects
Technological capability 1.281 1.240

(1.227) (1.171)
Autonomy in production management 4.201** 4.471**

(1.978) (1.990)
Autonomy in basic and applied research 3.235** 1.855

(1.522) (1.555)
Responsibility transfer for new business function -5.171*** -4.792***

(1.607) (1.609)
External technological embeddedness 4.318*** 3.212**

(1.480) (1.456)
Internal technological embeddedness -0.873 -0.916

(1.474) (1.408)
Firm specific controls
Market orientation 0.251*** 0.223***

(0.0438) (0.0434)
Time since entry 0.0255 0.0650

(0.348) (0.345)
Greenfield market entry mode -5.993** -3.198

(2.976) (3.016)
Affiliate size -0.00333 -0.00272

(0.00237) (0.00257)
Industry dummies
MedHighTech 1.989 2.071 1.785

(5.533) (5.690) (5.657)
MedLowTech 10.05* 7.017 7.538

(5.773) (5.908) (5.937)
LowTech 2.743 0.840 0.784

(5.715) (5.886) (5.885)
Country dummies
Poland 13.87*** 8.294* 8.240*

(4.512) (4.522) (4.551)
Croatia 5.626 3.201 1.751

(5.060) (4.853) (5.180)
East Germany 19.04*** 15.26*** 13.86***

(4.022) (4.155) (4.279)
Slovenia 3.336 2.261 1.818

(5.617) (6.985) (6.085)
Summary statistics
Number of observations 520 520 520
Prob>F 0.000 0.000 0.000
R-squared 0.144 0.153 0.199
Root MSE 32.98 32.74 32.02
Source: IWH-FDI-Micro database (2007), authors’ calculations. Standard Errors in
parenthesis. Note: *=significant at the 0.10 level;**=significant at the 0.05 level;
***=significant at the 0.01 level.

The finding is in line with the result obtained by Saliola and Zanfei (2009) in their
study on backward linkages in Thailand. They argue that when inputs are sourced in
developing countries, a high share of local purchases may signal that MNEs are more
concerned with cost-saving than with quality and knowledge content. However, the
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results indicate a nonlinear relationship between extent and intensity of backward
linkages, independently from the level of the host country’s industrial development
(illustrated by the fact that fixed country effects are included in a multi-country
sample of heterogeneous transition economies).

Table 6.7: Estimation results: Extent of backward linkages - Tobit

Specification (6.2)
Firm specific effects
Technological capability 1.697 1.613

(1.632) (1.555)
Autonomy in production management 7.247** 7.515***

(2.884) (2.865)
Autonomy in basic and applied research 3.795* 1.979

(2.031) (2.064)
Responsibility transfer for new business function -6.226*** -5.747***

(2.108) (2.093)
External technological embeddedness 5.817*** 4.396**

(1.899) (1.843)
Internal technological embeddedness -1.620 -1.820

(2.019) (1.932)
Firm specific controls
Market orientation 0.329*** 0.292***

(0.0582) (0.0570)
Time since entry 0.126 0.200

(0.458) (0.451)
Greenfield market entry mode -8.344** -4.626

(3.924) (3.966)
Affiliate size -0.00428 -0.00350

(0.00355) (0.00370)
Industry dummies
MedHighTech 1.362 1.230 1.131

(6.866) (6.994) (6.959)
MedLowTech 12.18* 8.168 8.888

(7.203) (7.344) (7.337)
LowTech 2.469 0.0152 -0.0688

(7.130) (7.297) (7.269)
Country dummies
Poland 18.44*** 11.07* 11.08*

(5.833) (5.872) (5.861)
Croatia 8.299 5.049 3.067

(6.353) (6.049) (6.473)
East Germany 24.80*** 20.05*** 17.96***

(5.336) (5.566) (5.697)
Slovenia 9.118 7.633 6.934

(6.213) (7.762) (6.757)
Summary statistics
Number of observations 520 520 520
Prob>F 0.000 0.000 0.000
Pseudo R2 0.019 0.020 0.027
Log pseudo ll -2134 -2133 -2117
Source: IWH-FDI-Micro database (2007), authors’ calculations. Standard Errors in
parenthesis. Note: *=significant at the 0.10 level;**=significant at the 0.05 level;
***=significant at the 0.01 level.

Therefore, the result calls for an alternative explanation. One option could be that
knowledge flows are more intense when local inputs are combined with other imported
inputs in the production process of the foreign affiliate. This could require product
and process upgrading for domestic suppliers, in order to converge to international
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product standards and enhance overall efficiency and productivity, allowing for low
prices while achieving high product quality. This has, for example, been described
in case of domestic automotive suppliers and large foreign enterprises in the Czech
Republic and Poland (Gentile-Lüdecke and Giroud, 2009, 2012; Pavlínek and Ženka,
2010) or in the case of FDI in the Polish dairy sector (Dries and Swinnen 2004).

(b) Heterogeneous local technological activities

The results show that foreign affiliates’ technological capability, measured in terms
of their innovation intensity (in comparison to competitors in the relevant market),
has no significant effect on the extent of backward linkages (see Tables 6.6 and 6.7),
but a significant positive effect on the intensity of backward linkages (see Tables 6.8
and 6.9). The result remains robust in all reported regressions. Thus, Hypothesis 2
cannot be rejected, stating that the level of foreign affiliates’ technological activities is
positively associated with the intensity of backward linkages with domestic suppliers
in the host economy.

The evidence on a positive relationship between foreign subsidiaries’ innovation
intensity and backward linkage intensity adds to existing evidence by Jindra, Giroud,
and Scott-Kennel (2009) suggesting that foreign affiliates that consider themselves
an important source of technological knowledge for their own R&D and innovation
have more intense backward linkages. On a more general level, this evidence is in line
with the argument that technological heterogeneity of MNEs, and, importantly, their
affiliates, matters in the diffusion of innovation to the host economy (Castellani and
Zanfei 2006; Driffield and Love 2007; Marin and Bell 2006; Marin and Sasidharan
2010; Narula and Dunning 2010).

(c) Local autonomy over production and technology

One of the main critiques of the recent literature on technological spillovers from FDI
is that technology transfer depends not only on centralized decisions from the parent
company, but also the decisions and strategies of subsidiaries themselves (Marin
and Bell 2006). This raises the issue of strategic control of knowledge within MNEs
(Castellani and Zanfei 2006). This is one of the first studies to assess quantitatively
the effect of foreign affiliates’ autonomy in decision-making over certain business
functions on the backward linkage intensity. Estimating Specifications (6.3) and
(6.4) shows that foreign affiliates’ autonomy over local production and operational
management has no significant impact, whereas autonomy over basic and applied
research increases the intensity of backward linkages (see Tables 6.8 and 6.9). These
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Table 6.8: Estimation results: Backward Linkage Intensity – Ordered Probit

Specifications (6.3) (6.3) (6.3)
Extent of backward linkages 0.0330*** 0.0291*** 0.0282***

(0.00559) (0.00580) (0.00591)
Squared sum of the extent of backward linkages -0.000254*** -0.000222*** -0.000208***

(5.28e-05) (5.53e-05) (5.64e-05)
Firm specific effects
Technological capability 0.0776* 0.0857*

(0.0446) (0.0451)
Autonomy in production management 0.0172 0.0232

(0.0753) (0.0751)
Autonomy in basic and applied research 0.198*** 0.178***

(0.0569) (0.0600)
Responsibility transfer for new business function 0.0419 0.0540

(0.0559) (0.0564)
External technological embeddedness 0.323*** 0.333***

(0.0558) (0.0569)
Internal technological embeddedness 0.348*** 0.341***

(0.0589) (0.0588)
Firm specific controls
Market orientation -0.00293*

(0.00158)
Time since entry 0.00220

(0.0111)
Greenfield market entry mode -0.155

(0.103)
Affiliate size -0.000256**

(0.000103)
Industry dummies
MedHighTech 0.159 -0.00322 0.0476

(0.194) (0.210) (0.205)
MedLowTech 0.112 0.0825 0.116

(0.197) (0.216) (0.213)
LowTech 0.114 0.134 0.136

(0.199) (0.214) (0.211)
Country dummies
Poland -0.152 -0.474*** -0.480***

(0.138) (0.152) (0.153)
Croatia -0.425** -0.655*** -0.729***

(0.193) (0.201) (0.202)
East Germany -0.739*** -0.776*** -0.883***

(0.126) (0.138) (0.149)
Slovenia -0.221 -0.246 -0.338

(0.227) (0.224) (0.229)
Summary statistics
Number of observations 520 520 520
Wald Chi2 81.62 204.19 209.52
Prob Chi2 0.0000 0.0000 0.0000
Log Pseudo ll -718.6 -642.0 -636.7
Source: IWH-FDI-Micro database (2007), authors’ calculations. Standard Errors in parenthesis.
Note: *=significant at the 0.10 level;**=significant at the 0.05 level; ***=significant at the 0.01
level.
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results are robust in all reported regressions. Therefore, Hypothesis 3a cannot be
rejected. This would support the proposition that foreign affiliates’ autonomy over
technologically-oriented business function increases backward linkage intensity. This
argument could not be supported in earlier research on transition economies (Jindra,
Giroud, and Scott-Kennel 2009).

In addition, the analysis includes a test for the impact of responsibility transfer for
new business functions from headquarters or other units to the foreign affiliate since
entry of the foreign investor. The results suggest a significant negative impact on
the extent (see Tables 6.6 and 6.7) and no significant effect on intensity of backward
linkages (see Tables 6.8 and 6.9). These results are robust in all reported regressions.
This does not support Hypothesis 3b, assuming a positive relationship between
competence transfer and intensity of backward linkages. Therefore, the evidence is
not fully in line with case study evidence from Ireland showing that MNE plants with
a high degree of strategic autonomy and a full range of higher-order functions are
more likely to engage in knowledge transfer with local suppliers (Crone and Roper
2001).

(d) Embeddedness in the "double network structure"

Foreign affiliates’ technological capabilities originate not only from their own compe-
tences, but from resources acquired inside the MNE network (Gupta and Govindara-
jan 2000), externally in the host economies (Almeida and Phene 2004; Belderbos,
Carree, and Lokshin 2006; Yamin and Otto 2004), or both (Figueiredo 2011). There-
fore, it can be argued that this suggests not only a link between foreign affiliates’
embeddedness in internal and external networks and its technological capabilities,
but also the intensity of backward linkages.

The results show that external technological embeddedness, measured as the im-
portance attributed by the foreign affiliate to local suppliers/customers for own
R&D and innovation, has a significant positive effect on the intensity of backward
linkages (see Tables 6.8 and 6.9). This result is robust in all reported regressions. The
results show that internal technological embeddedness, measured as the importance
attributed by the foreign affiliate to the MNE network as source for own R&D or
innovation, has a significant positive effect on the intensity of backward linkages.
These results are robust in all reported regressions. Thus, Hypotheses 4a and 4b
cannot be rejected, that the internal and external technological embeddedness of a
foreign affiliate increase the intensity of backward linkages.
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Table 6.9: Estimation results: Backward Linkage Intensity – Ordered Probit

Specifications (6.4) Unrestricted Restricted of Restriction of
linearity threshold

Dummy for extent of backward linkages of 20-40% 0.778*** 0.1205*** 0.6531***
(0.158) (0.0296) (0.1184)

Dummy for extent of backward linkages of 40-60% 0.750*** 0.2410*** 0.6531***
(0.174) (0.0592) (0.1184)

Dummy for extent of backward linkages of 60-80% 0.595*** 0.3614*** 0.6531***
(0.142) (0.0888) (0.1184)

Dummy for extent of backward linkages of 80-100% 0.633*** 0.4819*** 0.6531***
(0.150) (0.1184) (0.1184)

Firm specific effects
Technological capability 0.0907** 0.0943** 0.0897**

(0.0441) (0.0443) (0.0442)
Autonomy in production management 0.0191 0.0503 0.0237

(0.0754) (0.0738) (0.0747)
Autonomy in basic and applied research 0.177*** 0.175*** 0.1753***

(0.0611) (0.0601) (0.0609)
Responsibility transfer for new business function 0.0409 0.0410 0.0456

(0.0559) (0.0550) (0.0554)
External technological embeddedness 0.344*** 0.343*** 0.3431***

(0.0580) (0.0557) (0.0571)
Internal technological embeddedness 0.327*** 0.330*** 0.3267***

(0.0585) (0.0585) (0.0585)
Firm specific controls
Market orientation -0.00239 -0.0029* -0.0027*

(0.00159) (0.0015) (0.0015)
Time since entry -0.00322 -0.0049 -0.0015

(0.0112) (0.0110) (0.0111)
Greenfield market entry mode -0.148 -0.203** -0.1540***

(0.104) (0.102) (0.1027)
Affiliate size -0.000269** -0.00025** -0.00026**

(0.000107) (0.0001) (0.0001)
Industry dummies
MedHighTech 0.0755 0.0581 0.0669

(0.205) (0.204) (0.204)
MedLowTech 0.130 0.106 0.1194

(0.213) (0.210) (0.2116)
LowTech 0.164 0.095 0.1461

(0.211) (0.209) (0.209)
Country dummies
Poland -0.411*** -0.403*** -0.4272***

(0.153) (0.149) (0.150)
Croatia -0.648*** -0.600*** -0.6459***

(0.200) (0.194) (0.1992)
East Germany -0.842*** -0.819*** -0.8574***

(0.146) (0.147) (0.1460)
Slovenia -0.287 -0.234 -0.2813

(0.233) (0.224) (0.2305)
Summary statistics
Number of observations 520 520 520
Wald Chi2 208.36 197.50 209.12
Prob Chi2 0.0000 0.0000 0.0000
Log Pseudo ll -635.4 -645.9 -636.3
Source: IWH-FDI-Micro database (2007), authors’ calculations. Standard Errors in parenthesis.
Note: *=significant at the 0.10 level;**=significant at the 0.05 level; ***=significant at the 0.01
level.
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These results add to those of existing studies. Jindra, Giroud, and Scott-Kennel (2009)
showed a positive relationship between internal technological embeddedness and
intensity of backward linkages in transition countries, but no significant relationship
for foreign affiliates’ external technological embededdness. In addition, the findings
support also the proposition of reciprocity in knowledge exchange between foreign
affiliates and suppliers through activities such as R&D co-operation, joint product
development, or co-design, as suggested by Castellani and Zanfei (2006).

(e) Other effects

As for other firm-specific control effects, the results show that foreign affiliates’ local
market orientation, measured in terms of the share of domestic in total sales, has a
significant and positive effect on the extent of backward linkages (see Tables 6.6 and
6.7). This result is in line with findings by Jordaan (2011) and Belderbos, Capannelli,
and Fukao (2001). However, the effect on the intensity of backward linkages is
significantly negative (see Tables 6.8 and 6.9), although this result is not robust in
all reported regressions. The remaining estimation results show that, apart from
market orientation, only the size of foreign affiliates has a significant impact. In fact,
it decreases the probability of intense backward linkage effects. No other firm-specific
control has a significant effect on the intensity of backward linkages. The same
applies to the industry dummies that approximate the technological intensity of the
respective industry group to which the foreign affiliates belong. The country-specific
effects are significant.

6.6 Concluding Remarks

The contributions from the research to the literature on the subject are two-fold:
Firstly, the findings prove that the relationship between the extent of foreign affiliates’
local sourcing and corresponding knowledge transfer to local suppliers does not follow
a positive linear distribution, as generally assumed. Instead, the results suggest a
nonlinear relationship with decreasing returns, leveling off after a threshold of 20%
local sourcing in total supplies of the foreign affiliate. This could imply that it is
foreign affiliates’ integration in global production networks, rather than their share
of local content, that is associated with knowledge transfer to local suppliers in the
host economy.

136



Secondly, the results substantiate the argument that heterogeneity of MNEs and
their foreign affiliates matters for the diffusion of innovation in the host economy.
The existing evidence that affiliates’ technological capability increases the backward
linkage intensity can be confirmed. In addition, the results report robust evidence
that foreign affiliates’ autonomy over technology-related business functions, and
their technological embeddedness with the MNE internal and external networks, is
associated with knowledge transfer via backward linkages.

From a policy perspective, the results suggest that local content requirements for
foreign investors may generate adverse effects with regard to knowledge transfer to
domestic suppliers. The simple assumption that "the more local inputs are bought
locally, the better for the economy" does not hold. Of course, mere absence of local-
content requirements does not automatically lead to spillovers and smooth industrial
upgrading of domestic firms (Moran 1998). Therefore, linkage promotion policy
should target matching between foreign affiliates and local firms, and upgrading of
local suppliers’ capabilities. In order to facilitate knowledge transfer from foreign firms
in transition and developing countries, it is paramount to stimulate technological
activities in existing foreign affiliates, as well as technological co-operation between
domestic firms and affiliates. Linkage promotion programs for foreign investors need
to be complemented by other initiatives to build public and private technological
capabilities and opportunities.

Rugraff (2008) holds that CEE countries have adopted, by and large, FDI policy
models allowing MNEs to take advantage of various incentives offered, without
sufficient incentives to encourage them to interact with the local environment; this
lowers the probability for spillover effects. In this context, there is room for more
FDI-specific policy measures with reduced emphasis on cost advantages, and more
attention to the development of specialized location-specific assets, and/or on the
creation of clusters around MNEs (Gentile-Lüdecke and Giroud 2009; Narula 2010).
Policy-makers are increasingly confronted with competitive bidding for FDI in general,
and in particular, for FDI in R&D between "high order" and "intermediate" regions
within and between countries (Cantwell and Iammarino 2005). Therefore, only a few
regions in transition countries are going to be successful in this bidding process.

This chapter also advances a novel approach to assess the developmental effects of
FDI via backward linkages, complementary to the widely used production function
approach to assess the effects of FDI on domestic firms’ productivity. Despite this
notable contribution, the suggested approach suffers from limitations: Firstly, the
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measure of backward linkage intensity relies upon a self-reported assessment by the
foreign affiliate. Knowledge flow is measured at the sending end (foreign affiliate)
and not receiving end (domestic supplier). In addition, it is not possible to draw
any conclusion with regard to the economic effects of the corresponding knowledge
flows for domestic suppliers. Secondly, "domestic suppliers" are composed of foreign-
owned suppliers and indigenous suppliers. The survey was unable to discriminate
between these two categories. The results might be biased, as existing studies suggest
that the intensity of backward linkages is much higher in relationships established
between foreign-owned firms (foreign affiliates buying from foreign-owned suppliers),
as compared to relationships with indigenous suppliers (see for example Pavlínek
and Janák, 2007; Rugraff, 2010). Finally, some foreign affiliates may find it difficult
to respond appropriately and accurately when they co-operate with a large number
of different domestic suppliers.

There are several ways to improve the suggested approach: One way would be to
take more explicitly into account the heterogeneity of backward linkages. Saliola and
Zanfei (2009) suggest differentiating linkages of foreign affiliates with regard to their
knowledge intensity, collaborative content, and their potential for upgrading for the
respective partners. This analysis uses information on the "relative importance of
affiliates" as a source of knowledge for R&D and innovation by domestic suppliers’
as a proxy for knowledge transfer. Alternative measures could be to ask foreign
affiliates whether they share technological knowledge with domestic suppliers (free
or in exchange) or whether foreign affiliates initiate product or process innovation
conducted by domestic suppliers. Using surveys to suppliers, Gentile-Lüdecke and
Giroud (2009), Gentile-Lüdecke and Giroud (2012) and Jordaan (2011) differentiate
types of technological support (product design, machinery, special tools, technical
production, quality control, and training) or knowledge acquired from foreign affiliates
(product and process technology, organizational, and managerial know-how). It would
be fruitful for future large-scale surveys to cover these dimensions systematically, in
order to understand the impact of linkage heterogeneity on the technological spillover
potential.
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Appendix

A.2 Regional Determinants of MNE’s Location Choice in
Post-Transition Economies

A.2.1 Specification of the Coefficients of the Empirical Function

The profit function
πjk = (1− tj)×[

(σ − 1)σ−1

σσ

(
((1 + τj)wjk)γ1 rj

γ2dj
γ3Sjk

δ1Tj
δ2Hj

δ3Ej
δ4
)1−σ M∑

m=1

MAm
σ−1

φjm
σ−1

]
,

can be transformed by taking logs into the following log-linear empirical function
with an error term, ejk:

ln πjk = (σ − 1) ln (σ − 1)− σ ln σ︸ ︷︷ ︸
β0

+ ln (1− tj)︸ ︷︷ ︸
≈β1 ln tj

+ γ1(1− σ) ln (1 + τj)︸ ︷︷ ︸
≈β2 ln τj

+

γ1(1− σ)︸ ︷︷ ︸
β3

lnwjk+γ2(1− σ)︸ ︷︷ ︸
β4

ln rj +γ3(1− σ)︸ ︷︷ ︸
β5

ln dj +δ1(1− σ)︸ ︷︷ ︸
β6

lnSjk+δ2(1− σ)︸ ︷︷ ︸
β7

lnTj+

δ3(1− σ)︸ ︷︷ ︸
β8

lnHj + δ4(1− σ)︸ ︷︷ ︸
β9

lnEj + (σ − 1)︸ ︷︷ ︸
β10

ln
(

M∑
m=1

MAm
φjm

)
+ ejk.

The definitions of the coefficients above lead to the profit function serving as the
foundation for the empirical analysis.

πjk = β0 + β1 ln tj + β2 ln τj + β3 lnwjk + β4 ln rj + β5 ln dj + β6 lnSjk+

β7 lnLjk + β8 lnHj + β9 lnEj + β10 ln
(

M∑
m=1

MAm
φjm

)
+ ejk.
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A.2.2 Tables

Table A.1: The 33 NUTS-2-regions included in the dataset

ID Country NUTS-2 Region Industry Service
1 East Germany DE30 Berlin 81 523
2 East Germany DE41 Brandenburg - Nordost 39 40
3 East Germany DE42 Brandenburg - Südwest 60 73
4 East Germany DE80 Mecklenburg-Vorpommern 59 85
5 East Germany DED1 Chemnitz 56 35
6 East Germany DED2 Dresden 100 67
7 East Germany DED3 Leipzig 28 60
8 East Germany DEE0 Sachsen-Anhalt 115 91
9 East Germany DEG0 Thüringen 109 89
10 Czech Republic CZ01 Praha 39 244
11 Czech Republic CZ02 Stredni Cechy 32 21
12 Czech Republic CZ03 Jihozapad 50 17
13 Czech Republic CZ04 Severozapad 35 13
14 Czech Republic CZ05 Severovychod 44 19
15 Czech Republic CZ06 Jihovychod 60 53
16 Czech Republic CZ07 Stredni Morava 35 13
17 Czech Republic CZ08 Moravskoslezsko 21 14
18 Poland PL11 Lodzkie 41 45
19 Poland PL12 Mazowieckie 170 585
20 Poland PL21 Malopolskie 30 82
21 Poland PL22 Slaskie 83 79
22 Poland PL31 Lubelskie 16 9
23 Poland PL32 Podkarpackie 12 12
24 Poland PL33 Swietokrzyskie 22 10
25 Poland PL34 Podlaskie 4 3
26 Poland PL41 Wielkopolskie 92 97
27 Poland PL42 Zachodniopomorskie 34 30
28 Poland PL43 Lubuskie 21 10
29 Poland PL51 Dolnoslaskie 111 93
30 Poland PL52 Opolskie 25 13
31 Poland PL61 Kujawsko-Pomorskie 53 20
32 Poland PL62 Warminsko-Mazurskie 11 4
33 Poland PL63 Pomorskie 49 57
Capital regions highlighted in blackface letters. 1,737 2,606
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Table A.2: Descriptive statistics of the secondary variables
Variable East Germany CZ PL Total

Relative Agglomeration 0.098* 0.070# 0.058# 0.0995
spec (0.124) (0.071) (0.047) (0.0962)

Diversification 0.148* 0.095# 0.122# 0.122
herf (0.033) (0.029) (0.016) (0.031)

Sectoral Wage 34.87* 15.44# 14.44# 22.65
wage (15.82) (12.76) (9.754) (16.26)

Human Resources 28.21* 28.80# 20.44# 24.59
hrsto (4.143) (7.540) (3.357) (6.367)

Unemployment Rate 16.53* 7.680# 15.02 13.70
unemp (2.683) (3.391) (5.205) (5.447)

Regional GDP 37794.4* 12194.4# 15425.0# 20742.6
gdp (17903.3) (6331.1) (13185.8) (17073.0)

Market Potential 14043.5* 13296.9# 10197.4# 11997.7
mp (2400.1) (2103.0) (1660.4) (2661.9)

Population Density 560.6* 420.5 129.1# 317.4
popdens (1156.3) (770.1) (75.53) (735.5)

Infrastructure-Index 0.889* 0.654# 0.740# 0.760
inf (0.446) (0.162) (0.208) (0.298)

Corporation Tax 39.81* 27.55# 23.73# 30.36
corp (6.984) (4.655) (5.711) (8.988)

Tax Wedge 52.99* 43.13# 42.17# 46.10
tax (0.762) (0.404) (1.590) (5.069)

Patents 183.85* 14.10# 4.683# 55.83
patents (163.90) (9.909) (5.493) (116.14)
Distance 1656.34* 1432.70 1483.45 1543.2

dist ( 2441.8) (2126.4) (1772.6) (2117.7)
Note: Mean of the referring variable above and the corresponding standard error in parenthesis below.
∗=Significant mean difference compared to the Polish and Czech observations; #=Significant mean differ-
ence compared to the German observations. All tests refer to a 5% significance level. The mean and the
standard error of the regional values are equally weighted over time, except for the relative agglomeration
and wages, which are calculated on the base of the observation of the chosen investments.

Table A.3: Correlation table of explanatory variables
spec herf patent wage hrsto unemp gdp mp corp taxw popd infra dist

spec 1
herf .388 1
patent .375 .751 1
wage .208 .663 .673 1
hrsto .340 .625 .592 .583 1
unemp -.030 .197 .221 .139 -.340 1
gdp .362 .790 .844 .689 .545 .226 1
mp .040 .035 .352 .316 .395 .076 .202 1
corptax .202 .432 .527 .425 .296 .055 .363 .320 1
taxwed .211 .561 .699 .614 .371 .383 .585 .570 .781 1
popdens .415 .776 .831 .593 .798 -.082 .695 .158 .342 .385 1
infra .386 .726 .867 .566 .566 .101 .767 .090 .327 .420 .903 1
dist .000 .037 .038 .026 .029 .077 -.003 .029 .045 .050 .061 .079 1
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Table A.4: Conditional Logit for the whole sample and subsamples.
whole exclusion of obervations from
sample East Germany Poland Czech Republic

lnspec 0.780*** 0.720*** 0.883*** 0.823***
(0.034) (0.048) (0.049) (0.039)

lnherf -0.260* -0.431* -0.420 0.281
(0.146) (0.257) (0.270) (0.191)

lnpatent 0.032 0.040 0.032 0.072**
(0.029) (0.033) (0.063) (0.033)

capital 0.638*** 0.273* 1.622*** 0.302**
(0.098) (0.163) (0.419) (0.127)

lnwage 0.603*** 1.012*** 0.670*** 0.800***
(0.083) (0.127) (0.126) (0.096)

lnhrsto 0.723*** 0.074 0.788* 0.459*
(0.228) (0.270) (0.405) (0.255)

lnunemp 0.534*** -0.077 0.543*** 0.556***
(0.084) (0.112) (0.145) (0.123)

lngdp 0.903*** 1.154*** 0.809*** 1.036***
(0.063) (0.094) (0.153) (0.067)

lnmp 0.422** 0.971*** 0.089 0.465**
(0.182) (0.288) (0.284) (0.233)

lnpopdens -0.234*** -0.153** -0.480*** -0.375***
(0.051) (0.062) (0.097) (0.089)

lncorp 0.823*** -1.820*** 0.957** 2.182***
(0.224) (0.420) (0.455) (0.270)

lntax 2.783*** -1.846** -35.884*** 8.515***
(0.550) (0.748) (3.737) (0.712)

lninfra 0.363*** -0.132 0.223 0.669***
(0.127) (0.184) (0.161) (0.231)

lndist_EU -0.497*** -1.116*** -0.488*** -0.444***
(0.073) (0.117) (0.105) (0.086)

lndist_NEU 0.122 -1.911** -0.777 0.457
(0.507) (0.805) (0.855) (0.542)

Investments 4,343 2,633 2,420 3,633
Log-Likelihood -12,829.2 -6,901.8 -5,697.4 -9,460.0
Hausman-Test
χ2(18) 284.98 202.83 562.98
p-value 0.000 0.000 0.000
Conditional Logit Estimation. Dependent Variable: Location choice for Re-
gion j. Standard errors in parentheses: ***p≤0.01,**p≤0.05,*p≤0.1. Country
dummies, sectoral dummies and company size included in each regression.
Hausman Test for systematic differences between the coefficients of the whole
sample and the corresponding subsample.
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A.3 Agglomeration and FDI in East German Knowledge-Intensive
Business Services

Table A.5: Regional distribution of KIBS FDI

Name of Raumordnungsregion Investments
Altmark 4
Anhalt-Bitterfeld-Wittenberg 8
Berlin 386
Halle/S. 27
Havelland-Fläming 33
Lausitz-Spreewald 20
Magdeburg 34
Mecklenburgische Seenplatte 5
Mittelthüringen 28
Mittleres Mecklenburg/Rostock 25
Nordthüringen 1
Oberes Elbtal/Osterzgebirge 48
Oberlausitz-Niederschlesien 12
Oderland-Spree 9
Ostthüringen 35
Prignitz-Oberhavel 13
Südsachsen 20
Südthüringen 9
Uckermark-Barnim 5
Vorpommern 12
Westmecklenburg 8
Westsachsen 47
Total 789
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Samenvatting (summary in Dutch)

Globalisering en de liberalisering van handel en kapitaalstromen hebben grote
economische gevolgen. Deze gevolgen zijn buitengewoon groot in Centraal en Oost
Europa, waar het economisch systeem na de val van de Muur opnieuw ingericht
diende te worden. Bij aanvang van deze transitie van een plan economie naar een
markt economie werden deze landen gedomineerd door een grote publieke sector, een
relatief hoog opleidingsniveau van de bevolking, technologische stagnatie, een gebrek
aan ondernemerschap, en een verschrompeld investeringsniveau. Buitenlandse
ondernemingen speelden een geringe rol.

Het process van institutionele verandering, structurele economische transformatie en
privatisering heeft zich in de verschillende landen van Centraal en Oosteuropa op
verschillende wijzen ontwikkeld. De voormalige satellietstaten hebben een relatief
snelle economische transformatie doorlopen en zijn lid geworden van de Europese
Unie. De landen die lid waren van de ‘Commonwealth of Independent States’ (CIS)
hadden daarentegen grote problemen met de transformatie naar een moderne
markteconomie. Vanwege het gebrek aan kapitaal en relevante kennis hebben
buitenlandse investeringen een cruciale role gespeeld bij het tranformatie proces in
Centraal en OostEuropa.

Deze dissertatie concentreert zich op de rol van multinationals bij het genoemde
transitieproces. De dissertatie bestaat uit twee gedeelten. Allereerst wordt het
locatie keuze gedrag van multinationals in Centraal en Oost Europa nader
bestudeerd. Rekening houdend met de verschillende transitie paden die deze landen
hebben doorlopen, suggereren mijn bevindingen dat buitenlandse
investeringsbeslissingen deels padafhankelijk zijn, gedreven door agglomeratie
voordelen en toegang tot inputs die slechts lokaal aanwezig zijn, zoals natuurlijke
hulpbronnen of een goed opgeleide bevolking. Buitenlandse investeringen worden
dus niet gedomineerd door multinationals op zoek naar de goedkoopste lokatie in
deze landen. Buitenlandse ondernemingen versterken daarmee de bestaande
concentratie van economische activiteit.

In het tweede gedeelte van de dissertatie analyseer ik de invloed van buitenlandse
investeringen op de economie van het land waarin geinvesteerd wordt. Buitenlandse
investeringen versterken de concurrentiepositie van locale bedrijven. Deze
zogenaamde spillover effecten hangen af van de mate waarin de buitenlandse
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onderneming in de locale economie is ingebed middels input-output relaties, de
transfer van technologie en de mate waarin locale bedrijven over de vaardigheden
beschikken om deze kennis te absorberen. De grootste spillover effecten vanuit
buitenlandse dienstverleners bestaan voor kleine lokale ‘manufacturing’ bedrijven
aan het einde van de waardeketen, met een beperkte productivititeit. Tenslotte is het
belangrijk op te merken dat de mate van kennis transfer van buitenlandse bedrijven
naar lokale ondernemingen samenhangt met de mate waarin de buitenlandse
onderneming is geintegreerd in wereldwijde productie netwerken, en veel minder met
de mate waarin buitenlandse ondernemingen lokaal producten of diensten afnemen.

170


	Introduction
	Setting the Scene
	Theoretical Framework on FDI
	The Establishment of Foreign Affiliates
	The Impact of FDI in the Host Economy

	The Scope of the Thesis
	Conclusion

	Regional Determinants of MNE's Location Choice in Post-Transition Economies
	Introduction
	Theoretical Background and Estimation Approach
	Economic Theory
	Econometric Approach

	Data
	Enterprise Data
	Regional Data

	Empirical Results
	Discussion and Summary

	Agglomeration and FDI in East German Knowledge-Intensive Business Services
	Introduction
	Theoretical Background
	Economic Theory
	Econometric Approach

	Hypotheses
	Data
	Empirical Results
	Conclusions

	The Regional Distribution of Foreign Investment in Russia. Are Russians more appealing to Multinationals as Consumers or as Natural Resource Holders?
	Introduction
	Theory and Literature
	Research design and construction of the sample
	Research Design
	Construction of the sample

	Results and Discussion
	Conclusion

	Spillovers from Services FDI to Manufacturing Firms in New EU Member States
	Introduction
	Literature Review
	Data and Descriptive Statistics
	Estimation Approach
	Results
	Conclusion

	Heterogeneous FDI in Transition Economies – Advancing a novel approach to assess the developmental effects of backward linkages
	Introduction
	Literature Review and Research Questions
	Data and Descriptive Analysis
	Estimation Approach
	Estimation Results and Discussion
	Concluding Remarks

	References
	Appendix
	Regional Determinants of MNE's Location Choice in Post-Transition Economies
	Specification of the Coefficients of the Empirical Function
	Tables

	Agglomeration and FDI in East German Knowledge-Intensive Business Services

	Samenvatting (summary in Dutch)

