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Preface

This is a remarkable book for several reasons. In the first place is the range of
contributions – from all parts of Europe, from Asia and from Latin America.
In a book that deals with globalization and foreign direct investment (FDI),
this is of course what the reader would hope for but it is actually still quite
rare to find such a widespread coverage.

Secondly, although the geographic and political range of the contributions
is very wide, the editors and the contributors have avoided the temptation to
make the book simply a quantitative study of scale and trends in foreign
direct investment in various parts of the world. They have concentrated
instead on qualitative analysis of the nature of this FDI and its relationship
with host countries. This again is what most readers would hope to find as
there are other sources for the global statistics.

Thirdly, a very valuable feature of the book is its attention to the relation-
ships between the inward investment and host-country institutions,
especially of course the already established firms and industries. It is fre-
quently assumed that FDI is simply a one-way flow of new capital, new
equipment, skills and new technology to the benefit of the importing host
country. Many chapters show that this is by no means always the case. There
is a two-way relationship in which the incoming firm also benefits from the
knowledge and techniques already available in the host country.

This means that analysis of the networks developed around the incoming
firms in the host countries is by no means a simple business and the study of
their innovations in particular is not a simple matter. For this reason a par-
ticularly welcome feature of the book lies in the fact that most of the authors
participate both in business studies research and teaching and in the more
specialized innovation studies characteristic of evolutionary economics and
technology policy research organizations. The confluence of these two
streams of research lends much greater realism to their work.

Finally, it is obvious that this is a very rapidly changing feature of the
world economy and that any studies can soon become out of date. Almost all
of these chapters deal with the twenty-first-century developments although
they often also have a longer historical perspective. For this reason it is to be
hoped that this book is soon circulating widely in business schools, in uni-
versities, in business and government, as we all have much to learn from it.

CHRIS FREEMAN

Emeritus Professor of Science and Technology Policy
University of Sussex
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1
Introduction
Aurora Teixeira and Ana Teresa Tavares

There is hardly any doubt that multinational enterprises (MNEs), clusters,
and innovation are three major engines of growth and development.
Moreover, they are often related, though in various ways, and with different
degrees of strength.

Multinational firms are sought after (literally chased) by nearly all coun-
tries nowadays. The forces of globalization, the growing unemployment
pressure in many regions in the world (especially in developed countries)
and the need for fast technological renewal stimulate this authentic ‘race’
(Oxelheim and Ghauri, 2003) for foreign direct investment (FDI). This state
of affairs is also made possible given the lack of a minimum multilateral
regulatory framework as regards MNE- and FDI-related policies (Young and
Tavares, 2004).

One of the key issues in order to thrive in this demanding and often
hostile environment, as well as to take into account the fact that most FDI is
sequential, is that attention should shift from merely attracting FDI (the
‘quantity’ aspect) to enhancing the quality of such inward investment. Both
the quantity and the quality dimensions are analysed in this volume.
Nonetheless, as most of the literature until quite recently emphasized FDI
attraction, neglecting to a considerable extent qualitative issues, a deep look
into the factors that make an investment distinctive as regards its quality is
a central objective of this book.

Hence, topics such as innovation, linkages and industrial agglomeration
are highlighted. These three aspects are undoubtedly extremely important
from both a host economy and from a MNE subsidiary viewpoint (and also
potentially from the host economy and the headquarters perspective), as
innovative firms, developing strong linkages with the local industrial fabric,
and benefiting from being situated in vibrant and resourceful clusters are
likely to have greater survival probability, and an enhanced position in the
group. It is also much more promising from a host economy standpoint,
given the potential for spillovers that innovation, linkages and agglomeration
enhance (Tavares and Young, 2005).
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The literature on subsidiary strategies and evolution (White and Poynter,
1984; Birkinshaw, 2000), and on the MNE as a differentiated network
(Hedlund, 1986; Forsgren and Johanson, 1992), highlights exactly the dif-
ferent impact of MNEs’ activities according to their role and evolutionary
path in the host economy and intra-group (Pearce, 2001). This view is
adopted in several of the chapters here.

This volume is divided into five parts (see Table 1.1 for a summary). The
first one deals primarily with Multinationals and Innovation, analysing
themes such as the relevance and magnitude of knowledge spillovers
between MNEs and domestic firms, and host-country environment and
MNEs. Emphasizing the latter, less focused, direction Dachs and Ebersberger
examine how MNEs draw on knowledge from their host economies, i.e. the
spillovers from host country to affiliate. Using data from the most recent
Community Innovation Survey (CIS) relative to Austria, where MNEs
maintain a strong presence in science and technology, the authors scrutinize
the differences between Foreign Owned (FO) and Domestic Owned (DO)
companies as regards their propensity to enter into co-operative arrangements,
and their evaluation of various information sources.

The importance of knowledge spillovers is also noted in Chapter 3.
Damijan, Jaklie and Rojec investigate internal and external sources of
innovation and evaluate their impact on the productivity growth of a large
sample of Slovenian firms (in the period 1996–2002). The authors test
whether, and to what extent, firms’ ability to innovate is induced by their
own R&D activity, and by factors external to the firm, and what are the most
important channels of external knowledge spillovers that contribute to
productivity growth.

In Chapter 4, focusing on a rather under-explored source of FDI spillovers
(product innovation) and on an under-researched type of companies
(state-owned enterprises – SOEs), Girma, Gong and Görg assess the potential
role foreign MNEs can have in the process of enhancing innovative perfor-
mance. At the forefront of this chapter, the authors provide an overview of
the outstanding recent performance of China in terms of inward investment
attraction, and of the success of the proactive (economic liberalization) poli-
cies Chinese policy-makers adopted in order to attract FDI. Subsequently,
and employing alternative econometric strategies to a sample of 30 000
Chinese SOEs for the period 1999 to 2002, Girma et al. assess whether R&D
intensity influences the rate and incidence of new product innovation.
While this chapter carries the optimistic message that FDI acts as a channel
of product innovation externalities to Chinese SOEs, it also underscores the
importance of getting the firm-level fundamentals right.

Iammarino, Sanna-Randaccio and Savona (Ch. 5) provide fresh insights on
the locational and innovative choices of foreign MNEs relative to those of
nationally-owned firms, and the integration between MNE innovative
activities and territorial systems in a country – Italy – with a relatively weak
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Table 1.1 Overview of the book’s main issues

Number of Period of
Chapters/authors Countries Industries firms study Main issues

Chapter 2 – Dachs and Austria All 1287 1998–2000
Ebersberger

Chapter 3 – Damijan, Slovenia All 1996–2002
Jaklie and Rojec

Chapter 4 – Girma, China All (State 30 000 8313 Multinationals
Gong and Görg owned firms) and innovation

Chapter 5 – Italy All 15 512 1998–2000
Iammarino, Sanna-
Randaccio and Savona

---------------------------------------------------------------------------------------------------------------------------------------------------------------

Chapter 6 – Ferreira, Portugal Molds Cluster* 1940–2004
Tavares and Hesterly

Chapter 7 – Gleeson, Ireland Manufacturing Census data of 1985–2001 Clusters and
Ruane and Sutherland all plants with industrial

�3 employees development

Chapter 8 – Peters and Ireland, Biotechnology 2 1969–2004;
Young Scotland and life- 1997–2004

sciences
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Chapter 9 – Pedersen Austria, All 2107 2000 Linkages
Denmark, Finland, between
Germany, Norway, multinationals

Sweden, UK and local
firms

Chapter 10 – Europe, North Manufacturing 97 2000s
Andersson and Persson America

Chapter 11 – Giroud Malaysia Electrical and 120 1996; 2001
electronics

---------------------------------------------------------------------------------------------------------------------------------------------------------------

Chapter 12 – Brazil Electrical and 46 1999–2002 Innovation and
Figueiredo electronics; linkages

motorcycle
and bicycle

Chapter 13 – Costa, Portugal Automotive 1 1999–2004
Videira and Veloso

Chapter 14 – Varum Portugal, Spain Automotive 4 1990s

Chapter 15 – Männik Estonia, Hungary, All 433 1998–2002
and von Tunzelmann Poland, Slovakia,

Slovenia (CEEs)

Chapter 16 – Bellak – 235 1996–2002 Policy issues
and Leibrecht observations**

Chapter 17 – Pearce – – – –
and Papanastassiou

Note: * Currently comprises about 200 firms employing 5000 workers.

** Panel data involving 7 home-countries (i.e., Austria, Germany, France, Italy, The Netherlands, United Kingdom and the United States

of America) and the CEEC-5 (i.e., Czech Republic, Hungary, Poland, Slovak Republic and Slovenia), from 1996 to 2002.



degree of both active multinationality and attractiveness towards
foreign firms. Based on a similar data source (CIS) as Dachs and Ebersberger
(Chapter 2), Iammarino et al. try to assess whether the perception of the
importance of obstacles to innovation vary among type of firms and regions
and whether such obstacles influence firms’ locational choices and the
potential level of innovative activity. Additionally, the locational patterns of
foreign MNEs’ innovative activities in Italy is researched and related to their
obstacles’ perception. Controlling for a series of regressors, among which
firm size, sectoral specificities, ownership type, geographical location, and
innovativeness, in a sample of 15 512 firms, Iammarino et al. reveal that the
evaluation of obstacles is a relevant symptom of a higher awareness of
innovative firms of the problems encountered when carrying out innovation
activities.

The second part of the book is devoted to the issue of Clusters and
Industrial Development. It encompasses a broad and relevant range of topics
both conceptually focused (Chapter 6) and empirically driven (Chapters 7
and 8). Building on the idea that only by observing the genesis of the ties
between firms one is better able to understand the formation and evolution
of the inter-firm organizational forms that preside in clusters, thus enabling
to understand how clusters develop, in Chapter 6 Ferreira, Tavares and
Hesterly provide a rich conceptual account of the evolution of industry clus-
ters through spin-offs highlighting the role of flagship firms. The authors
posit that some clusters may emerge and develop more endogenously than
usually considered in the literature, through the gestation of new firms. By
focusing on entrepreneurial issues at the genesis of at least some clusters,
Ferreira et al. contribute primarily to research on the evolution of clusters as
a function of entrepreneurial activity by entrepreneurs that are insiders to
the cluster, and also to the literature on the value of networks to support
entrepreneurial dynamism and success. Moreover, they also formulate some
insights on the possible role of ‘flagship’ firms, specifically MNEs in originating
clusters, further complementing extant clusters’ research. This chapter pre-
sents a ‘motherhood model’ offering a rather positive perspective of firms’
spin-offs focused essentially on employees exiting because there is a promising
entrepreneurial opportunity, often complementary to the parent’s activity.
Although ample empirical evidence in different countries and industries
exists testifying that this motherhood process is a realistic model explaining
the emergence and development of several clusters, in order to illustrate
such perspective the authors examined the particular case of the plastic
molds cluster of Marinha Grande, Portugal – an international leader in
various niches of the industry.

Although the case of Ireland has been producing a considerable amount of
studies related to FDI, proactive policies to promote spatial and sectoral clus-
tering, the success of such policies is little analysed or understood. Moreover,
the association of spatial and sectoral MNE clustering and the concentration
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of local (Irish-owned) enterprises have not yet been measured. In Chapter 7,
Gleeson, Ruane and Sutherland compare the spatial and sectoral concentra-
tion of manufacturing enterprises in the Irish economy in 1985 and 2001 in
order to establish the impact of industrial and regional policy objectives on
the clustering of enterprises during this period. Using entropy indices, the
pattern of spatial changes found suggests that market forces were already dri-
ving firms out of more concentrated locations prior to the introduction of
policies to promote greater spatial dispersion in the late 1990s. MNEs have
become more sectorally specialized over the period, which is not surprising
as policy is deliberately selective in attracting MNEs to key high tech
manufacturing sectors.

In Chapter 8 Peters and Young debate whether it is advisable or feasible
for peripheral areas – namely, Ireland and Scotland – to target the biotech-
nology sector, where financial demands and risks (but also potential
returns) are high. The example of Ireland highlights the challenges for
public policy in taking a position on the structure of the biotech sector, and
seeking to nurture a flagship firm. The authors emphasize that there are
advantages related to this approach that can be integrated closely with a
cluster model of development, but the risks of picking winners are high. In
Scotland, while the number of players suggests a buoyant, innovative
industry, most are small start-ups. The Scottish approach is termed a
‘nursery-model’, where an environment of early-stage development revolv-
ing around university science is encouraged. The high costs and risks of
progressing along the value chain suggest high failure rates for such firms
and a high propensity for mergers and acquisitions. The evidence from this
chapter is that it is indeed advisable for peripheral areas to target the
biotech sector, especially where the basic preconditions exist, notably, a
strong science-base; but the critical issue is still the feasibility of this strategy.
In particular, and according to the authors, policy-makers have not resolved
the fundamental challenge of how to promote the successful emergence
and development of significant international businesses of scale, i.e. in
filling the gaps in the local milieu.

Local milieu development is intimately related to linkages among firms,
specifically between Multinationals and Local Firms. This topic is detailed in
Part III of the book. Evidence is gathered (Pedersen, Chapter 9), based on a
large-sample data set of more than 2100 subsidiaries located in seven differ-
ent European countries, and shows that in fact local dynamism in the
business environment is an important source for the upgrading of subsidiary
competences. This chapter undertakes the first statistical large scale test of
Birkinshaw and Hood’s (1998) seminal paper on subsidiary evolution, which
proposed a model suggesting that such evolution is determined by
headquarter assignment, dynamism of local business environment and
subsidiary initiatives. The effect of these three determining factors on
subsidiary development is tested simultaneously.
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Following the same line of the previous chapter, in Chapter 10 Andersson
and Persson argue that knowledge-creating activities in subsidiaries are
linked to their local environment. They stress, however, that the environ-
ment provides opportunities for knowledge acquisition and creation, but it
does not induce knowledge development per se. These authors examine how
linkages (relationships) between the subsidiary and the local environment
influence MNE re-investments in host-country subsidiaries. Such investiga-
tion is likely to contribute to our current understanding of MNE investment
behavior: despite evidence showing that re-investments are a major source
of resource inflows into nations, research examining MNE re-investments is
relatively sparse. Based on a cross-industry, cross-country data set, from
20 business areas for 97 subsidiaries (92 located in Europe, five in North
America), face-to-face interviews with managers at both HQ and subsidiary
levels, and 514 relationships to customers and suppliers viewed as important,
Andersson and Persson show indeed that the local environment represents
an important source of knowledge for the subsidiary and, more specifically,
that close relationships with network partners may enhance the importance
of the subsidiary within the MNE.

Another type of (however complementary) linkages – supply relationships
and supply networks – is featured by Giroud (Chapter 11). The central debate
in this chapter is about the background and specificities of multinationals’
supply relations in the Malaysian electrical and electronics industry, assess-
ing the success of government policies implemented to encourage supply
linkages by MNEs. Complementing other FDI policies Giroud suggests that
the latest Malaysian Master Plan emphasized the need for inter-firm linkages
and cluster development. Following this policy stance soft incentives have
been launched to try and encourage MNE-local supplier linkages. More
specifically, the Malaysian government tried to foster linkages through its
Industrial Linkages Program (ILP), encouraging (through tax incentives)
large companies to undertake actions to enhance the quality of local ven-
dors. Small local vendors also receive incentives when they take part in the
program. Based on data gathered through a direct survey of 95 foreign
affiliates in 1996 and 25 of these firms in 2001–02, Giroud evaluates the
dynamics of local purchasing in this period.

Further research on Innovations and Linkages is presented in Part IV, including
some appealing case studies: local firms and MNEs’ subsidiaries located in
a developing area of a large late-industrializing country, Brazil (Chapter 12);
a large ‘cluster-generating’ MNE subsidiary from the automobile sector
located in Portugal (Chapter 13); and buyer–supplier linkages in the automo-
tive sector in Portugal and Spain (Chapter 14).

In Chapter 12, Figueiredo examines the extent to which globalization of
innovative technological capabilities has been spreading to a developing
area – the Industrial Pole of Manaus (Northern Brazil) – by investigating the
extent to which firms’ capabilities have progressed from basic operations
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levels into innovative levels, not only within electro-electronics firms, but
also in two-wheel vehicles’ firms and key suppliers. Additionally, he assesses
the association between technological capabilities and export performance.
Figueiredo argues against over-generalizations and assumptions related to
the non-globalization of innovative capabilities, the general deterioration of
industrial technological capabilities, and low competitiveness as a result of a
change into an outward-looking pattern of industrial development.

It is hardly debatable that MNEs can be credited with positive contribu-
tions to economic development if they are able to build a robust level of
backward linkages. Aiming at a more profound understanding of how
domestic value creation by foreign MNEs increases the potential for creating
wealth in the region, Costa, Videira and Veloso (Chapter 13) propose an
innovative ‘combined model’, which extends traditional input–output (I–O)
value estimations by coupling it with a detailed account of the structure of
existing and potential domestic purchases and an engineering-based cost
estimation method, called System Cost Modeling (SCM). Using Autoeuropa
(AE) (Ford–VW project) as case study, Costa et al. analyse what the impact of
this project would have been under different circumstances and explore
alternative value generation configurations. The application of the SCM/I–O
combined method to the AE investment shows that variations in the level of
incorporation of domestic supplies mean dramatic differences in the value
generated by a given investment project. The magnitude of these differences
endorses the view that certain density levels in the set of backward linkages
might be needed to propel the industry to new levels of value creation.

Once more, using the automobile industry as a framework of analysis, Varum
(Chapter 14) examines buyer–supplier (B–S) linkages as a key arrangement
inducing innovation and skills’ development among domestic Portuguese and
Spanish firms. Instead of looking at the transfer of technology, she looks at
the development of capabilities at the organizational and managerial levels,
and skills of workers of domestic firms, issues overlooked in the literature.
Varum argues that B–S linkages motivated and forced domestic suppliers to
develop their practices and capabilities. Specifically, buyers acted as a
catalyst in promoting learning among domestic suppliers by setting and
enforcing strict performance standards.

The final part of the book includes three studies mainly focused on policy-
related themes. The first two chapters provide evidence on Central and Eastern
Europe (CEE) countries whereas the last chapter (Chapter 17) is general in
scope, framing multinationals within National Systems of Innovation, and
discussing corresponding strategies and policies.

Männik and von Tunzelmann’s study (Chapter 15) is concerned with the
interaction between autonomy at the national/regional/local level, and
autonomy between MNE parent companies and their subsidiaries. It analy-
ses in detail the role of subsidiaries of foreign MNEs in five CEE countries
(Estonia, Hungary, Poland, Slovakia and Slovenia) at the ‘functional’ level.
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Their empirical work uses a database drawn from a questionnaire distributed
in those five CEE countries covering 433 firms spread over a range of manu-
facturing sectors. The authors address multi-dimensionality in subsidiary
autonomy, encompassing technology, marketing, managerial and financing
dimensions of autonomy. The results support the hypothesis of the hetero-
geneity of autonomy. The authors highlight a non-linear relation between
subsidiary autonomy and performance, stressing that excessive dependence
on the parent company might impede the development of subsidiary’s
absorptive capacity while excessive independence might leave the local unit
in a circle of ‘internationally uncompetitive’ knowledge.

During the past few years lowering corporate tax rates has been regarded
as a key policy instrument to attract FDI of foreign MNEs in several coun-
tries, including the ‘CEEC-5’ (i.e. Czech Republic, Hungary, Poland, Slovak
Republic and Slovenia). Tax rates tend to be an attractive policy tool for
policy-makers because they can easily be changed and are thought to affect the
behavior of economic agents immediately. In Chapter 16, Bellak and
Leibrecht investigate whether there is a significant empirical relationship
between corporate taxation and FDI. Their empirical study, which is based
on a panel data set, includes the bilateral effective tax rates instead of the
statutory tax rate and as controls mainly variables which intend to capture
the differences in location (L) advantages of the CEEC-5. The authors focus
on FDI from the main home countries (i.e., Austria, Germany, France, Italy,
The Netherlands, United Kingdom and the United States of America) to the
CEEC-5, because the latter are in the center of the ongoing public debate
within the EU about an increase of (harmful) tax competition. The time span
considered here ranges from 1996 to 2002. Using this panel of seven home
countries, five host countries, and seven years, Bellak and Leibrecht confirm
the importance of the tax rate as a FDI determinant.

The need to understand the qualitative contribution of MNEs’ participa-
tion in the host economy, rather than the mere quantitative magnitude of
FDI attraction, is emphasized by Pearce and Papanastassiou in Chapter 17.
The authors outline an idealized approach to a Global Innovation Strategy
(GIS) by a contemporary MNE, implemented through two stages each of
which is articulated around a different type of R&D laboratory. In a first (pre-
competitive) stage, the GIS is positioned around a network of Internationally
Interdependent Laboratories (IIL) and seeks to contribute to achieving the
first aim (or benefit) of globalizing innovation activity. In a second stage, the
GIS is implemented through product mandate (PM) subsidiaries and associ-
ated Locally Integrated Laboratories (LIL). According to Pearce and
Papanastassiou, the persistence of PM/LIL units often depends (externally)
on the parent MNE group’s ability to generate new innovation potentials,
and (internally) on the host country’s ability to support those aspects of its
NSI that enable the subsidiary to continue to attract elements of the group’s
creative programs.
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After such stimulating and encompassing contributions, we felt we need
to set the record straight and ask whether public policy matters. This comes
from a preoccupation with the fact that the vast majority of the literature,
although extremely interesting and relevant, tends to fall short of suggesting
practical and clear avenues for specific policy intervention. The term ‘inter-
vention’ should not be misunderstood: here it is meant in a benign and con-
structive way, allowing market forces to flourish, but helping especially
where information asymmetry, market failures and liabilities of newness and
smallness (of, for instance, local and recently set up firms) prevent better
developments. We think that public policy matters (when well planned in a
systemic way, selective, targeted and coordinated), and will explain why (in
Chapter 18), based on the topics focused on in this volume. Our perspective
is positive, believing that there is always something to improve in order to
foster growth, development and prosperity.
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2
Knowledge Flows between 
Multinational Enterprises and 
National Innovation Systems: The 
Case of Austria1

Bernhard Dachs and Bernd Ebersberger

2.1 Introduction

The international business (IB) literature regards knowledge spillovers from
foreign affiliates to domestic enterprises as one of the major benefits a host
economy derives from the presence of multinational enterprises (MNEs)
(Blomström and Kokko, 1998). This chapter deals with the opposite situa-
tion, and sets out to measure the extent to which innovative MNEs utilize
the knowledge base of their host countries. We believe that spillovers from the
host country to MNE affiliates are extremely relevant to science and tech-
nology policy. Given the fact that innovation is an interactive process that
depends heavily on external sources (Edquist, 2005), spillovers may be one
of the most important reasons for MNEs to undertake innovative activities at
any particular location.

As a consequence, if innovative MNE affiliates mainly exchange knowledge
within the group to which they belong, and have only little or no exchange
with the host country, we may conclude that MNEs are not dependent on local
knowledge in the innovation process. MNE research, development and
innovation activities are therefore extremely mobile, and can be moved else-
where to benefit from cost advantages without losing spillovers from the host
country knowledge base. On the other hand, if we find strong links with domes-
tic enterprises and universities, it may be an indication that the innovative
activities of MNEs are less ‘footloose’ than the critics of globalization assume.

We will examine here the degree to which MNE affiliates are ‘embedded’
in the knowledge base of their host countries in the case of Austria, which is
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one of the countries where MNEs maintain a strong presence in science and
technology. In 2002 about a third of all gross expenditure for R&D in the
Austrian business enterprise sector was funded by sources from abroad
(OECD, 2005), and 40 per cent of all Austrian patent activities can be attributed
to MNE affiliates (Dachs and Schibany, 2004).

The chapter is structured as follows: Section 2.2 presents some theoretical
considerations and empirical results on knowledge spillovers and foreign
enterprises. Section 2.3 presents our data source. The methodology and
results of the empirical analysis are laid out in Section 2.4. Finally, Section 2.5
draws some conclusions from the results for theory as well as policy.

2.2 Theoretical background and research hypothesis

There are two quite distinct bodies of literature in economics dealing with
the internationalization of corporate innovative activities. The first consists
of the IB literature focusing on explaining foreign direct investment (FDI)
and the existence of MNEs. The second is made up of studies in the neo-
Schumpeterian tradition, which regard knowledge diffusion between various
actors as a crucial element in explaining innovation and technological
change.

Knowledge plays a key role in the microeconomic approach in the IB
literature (see, for example, Markusen, 2002). FDI, exports, licensing etc. are
seen as different ways of utilizing superior, company-specific assets such as
technology, products, brands, or superior management skills. These assets
(or ‘knowledge capital’ in Markusen’s terminology) may be the result of
innovative activity in the home country. Superior assets give MNEs an
advantage over local companies, enabling them to enter foreign markets.
According to this view MNEs locate R&D and design facilities abroad in order
to adapt existing products and technologies to local needs, tastes and
regulations.

When MNEs make use of these assets by setting up affiliates and produc-
ing and selling products outside their home countries, parts of their superior
assets spill over to domestic enterprises.2 Spillovers emanating to domestic
enterprises from the affiliates of MNEs are assumed to be a major benefit for
the host economies from FDI and have been widely recognized as such in IB
literature (see Blomström and Kokko, 1998; and Keller, 2004, for a review).
According to Blomström and Kokko (2003), these spillovers are the strongest
argument for countries to try and attract inward investment.

In contrast to this view a number of studies suggest that MNE affiliates’
activities abroad also add to the company’s existing stock of knowledge
instead of merely utilizing it. This strategy has been labeled ‘strategic asset
seeking’ (Dunning and Narula, 1995). An important part of this strategy for
enterprises is not only to absorb spillovers from clients and competitors, but
also from universities and other research institutes in the host country. The

14 Multinationals, Clusters and Innovation



scientific and technological specialization of the host country may therefore
be an important incentive in deciding where to locate a MNE affiliate.

The competences of overseas MNEs’ R&D facilities appear to have
extended in recent decades as a consequence of this strategy. Apart from
adjusting and customizing existing parent-company technologies, foreign
affiliates increasingly create new technologies and products, or absorb new
technological or market trends by acting as ‘surveillance outposts’ (Miller,
1994) or ‘antennas’ (Florida, 1997). A number of enterprises have even
established ‘technology centers’ or ‘global centers of excellence’ to concen-
trate the company’s research activities in a specific technology or product
group. Decentralization, however, has its price, and includes some trade-
offs, as described in a model by Sanna-Randaccio and Veugelers (2003).
MNEs need to organize the transfer and distribution of knowledge inter-
nally throughout their organizations. Such flows of information may be
two-way, incurring further cost and losses. Central R&D departments may
lose some economies of scale in their activities, whilst decentralized R&D
increases the possibility of knowledge ‘leaking out’ to local competitors.
Moreover, decentralizing the innovative activities of MNEs also implies a
higher degree of independence, enabling affiliates to establish external
relationships with local companies and universities in their host countries
(Zanfei, 2000).

The two types of spillovers discussed in the literature are summarized by
Kuemmerle (1999), who distinguishes two basic ways in which foreign
affiliates innovate and interact with their environments:

● ‘Home base exploiting’ (HBE), where foreign affiliates mostly exploit
existing knowledge to support foreign production by doing minor
development work in adjusting existing technologies and products. The
knowledge relevant to the affiliate’s innovative activities mainly origi-
nates from within the multinational group, from the parent company, or
from affiliates in other countries. External links to companies, universities
or public laboratories in the host country are of only minor importance to
the affiliate’s innovative achievements. The most important information
sources contributing to the affiliate’s innovative performance reside
inside the MNE.

● ‘Home base augmenting’ (HBA), where foreign affiliates actively
contribute to the stock of knowledge and the range of products of the
group as centers of excellence. The knowledge relevant to the affiliate’s
innovative activities originates not only from within the group, but also
from its environment in the host country. External links to companies,
universities or public laboratories in the host country are therefore of
much greater importance, and foreign and domestic enterprises partici-
pate in a more dynamic and vivid exchange than in HBE mode. We may
also assume that direct links to various external information sources such
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as universities or public research centers are more important than in
HBE mode.

Our research question is straightforward: which one of these two modes is
predominant? A comparable, or even higher level of knowledge exchange
between foreign affiliates and their environments than Austrian enterprises
would indicate HBA. If, on the other hand, HBE is more frequent, we will
find a lower level of interaction.

Both the theoretical arguments presented above and empirical evidence
suggest that we may expect to find evidence in favor of HBE. Previous studies
with patent data (Patel and Vega, 1999; le Bas and Sierra, 2002) have shown
that the HBE strategy is more common than HBA: in the majority of cases,
MNEs locate their affiliates in host countries that are less specialized in the
MNE’s technological strengths. HBA (MNE and host country both specialized
in a certain technology) is encountered rarely.

We will test for differences with respect to two specific transfer mechanisms:
(1) innovation co-operations, where we differentiate between the location of
the collaboration partners, and (2) the information sources the company uses
for innovation, where it is necessary to differentiate between sources from
within the corporate group and those from outside it. Both channels are well
described in the literature (Schartinger et al., 2002; Tether, 2002; Caloghirou
et al., 2003).

Innovation co-operations are formal agreements on a contractual basis that
include not only knowledge exchange but also allow for the risks of innova-
tion projects to be shared, or economies of scale in R&D to be exploited. In
contrast to the concept of spillovers, where knowledge is only transferred one
way, co-operative arrangements involve mutual learning and an exchange in
both directions. Moreover, co-operative activities also help to build trust and
create a common ‘codebook’ that facilitates the exchange of knowledge via
‘tacit’ channels. Since co-operative arrangements constitute a certain degree
of commitment, they require a high degree of independence for the affiliate.

On the other hand, information sources relevant to the company’s innova-
tion activities are far less formal and encompass various channels of
knowledge transfer, such as demonstrations, imitation and reverse engineer-
ing, or loose supplier–customer relationships. These may imply a less intense
exchange but appear to be closer to the concept of spillovers used in the IB
literature (Blomström and Kokko, 1998, p. 3), since we can assume that most
information flows are not mutual, and do not include adequate financial
compensation.

2.3 Data

This analysis draws on the results reported in the third and most recent wave
of the Community Innovation Survey (CIS 3). CIS 3 is a survey based on a
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common questionnaire administered by EUROSTAT aimed at assessing
various aspects of companies’ innovative behavior and performance.

Foreign-owned companies (FOCs) are identified in the questionnaire by a
question about the location of the head office if the enterprise is part of a
group (EUROSTAT, 2004, p. 290). Our sample consists of 618 enterprises
belonging to a group, and 669 which do not. Of the group members, 390
were domestically-owned companies (DOCs), and 228 were foreign-owned
companies (FOCs). Affiliates of parent companies based in Germany or
Switzerland were the largest group of FOCs.

In contrast to most extant empirical studies, where spillovers are measured
indirectly by relating productivity changes in a domestic industry to the
presence of FOCs, CIS data provides direct indicators of knowledge transfer.
We look at the two potential channels for the diffusion of knowledge
between foreign affiliates and domestic companies referred to above:

● Innovation co-operation (EUROSTAT, 2004, p. 295) is described in the ques-
tionnaire as ‘active participation in joint innovation and R&D projects
with other organizations (either enterprises or non-commercial organiza-
tions)’. Simply contracting out work where there is no active co-operation
is not defined as co-operation in the survey. Innovation co-operation can
be differentiated by partner (partner from the group, external companies,
universities, research centers) and geographical scope (domestic partner
or foreign partner).

● Sources of information (EUROSTAT, 2004, p. 296) used in the company’s
innovation activities are defined as internal sources (within the enterprise
or other enterprises of the group), market sources (suppliers, customers,
competitors, consultants or commercial R&D), science sources (universities
and public laboratories) or other sources (conferences, exhibitions, etc.).

2.4 Empirical analysis

The research question essentially amounts to assessing the impact of foreign
ownership on a company’s co-operation and sourcing of innovation. However,
FOCs and DOCs exhibit some structural differences, which make comparisons
difficult.

Markusen (2002), for example, shows that only the most successful com-
panies in a country become MNEs, while others remain domestic and
export. In a third case, they operate solely in their home markets. Bellak
(2004) finds evidence of a superior performance by FOCs with respect to
wages, skills, labor relations, capital intensity, (labor) productivity, company
growth and profitability. When we compare FOCs and DOCs, we therefore
face a selection bias problem, since we are comparing one population with
only the most successful portion of the other population.
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To overcome this bias, we need to contrast the actual behavior of an FOC
with the counterfactual, yet unobservable, behavior of the same company in
the case of Austrian ownership. This section discusses how we deal with
this missing data problem. Let us illustrate the problem by examining the
following equation:

E(�) = E(�F)�E(~�F) (2.1)

where �F denotes the behavioral variable of the FOC, ~�F is the counterfactual
behavior of the FOC in the case of domestic ownership. E(�) is the impact of
foreign ownership, as it describes the difference in behavior between the
company under foreign ownership compared to its behavior in the counter-
factual situation of Austrian ownership. As ~�F is not observable, it must be
estimated. Any estimation of ~�F should check for a potential selection bias,
since foreign ownership and membership of a corporate group cannot be
considered a random event. Essentially, this means that companies belong-
ing to a corporate group differ from companies that do not, with respect to
various indicators such as size and investment behavior. It also means that
companies belonging part to a foreign-owned group are different from com-
panies that are part of Austrian groups.

Table 2.1 shows that FOCs are significantly different from Austrian
companies. FOCs are larger and invest a smaller proportion of their turnover
than the DOCs in the sample. FOCs also tend to be more frequent in the
high technology sector.
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Table 2.1 Average characteristics by ownership

Part of a corporate group Foreign ownership

Variables Yes No Sig. Yes No Sig.

EMPL 0.283 0.062 *** 0.252 0.150 ***
EMPL2 0.475 0.027 *** 0.339 0.221
INVEST 0.070 0.080 0.049 0.081 **
SEHT 0.129 0.060 *** 0.184 0.074 ***
SMELT 0.097 0.099 0.075 0.103
SELT 0.084 0.227 *** 0.079 0.176 ***
SEKIS 0.325 0.049 *** 0.110 0.197 ***
SEOS 0.364 0.565 *** 0.553 0.450 ***
APPRCOND 1.248 1.166 *** 1.211 1.204
SEEXCHR 0.199 0.166 *** 0.262 0.164 ***
SPEED 0.410 0.465 *** 0.466 0.433 **

N 618 669 228 1059

Notes: (1) Equality of means is tested by a t-test assuming unequal variances. * (**, ***) indicates
significance at the 5% (1%, 0.1%) level. (2) See text below for explanation of variables.

Source: own calculations.



Due to the selection bias, the counterfactual behavior ~�F of an FOC cannot
be estimated from the outcome �A of observations of DOCs as E(�F) � E(�A).
Rubin (1977) introduces the conditional independence assumption (CIA) to
help overcome the selection problem. Briefly, in our context this assumption
states that knowledge sourcing behavior is independent of company
ownership as long as the companies compared share the same exogenous
characteristics x. Assuming the validity of this assumption, it follows that
E(~�F, x) � E(�A, x). Hence, the counterfactual outcome can be estimated
using the observed outcome of DOCs as long as both FOC and DOC share
the same exogenous characteristics x. The average effect of ownership is

E(�) � E(� F,x) � E(�A, x) (2.2)

To estimate the counterfactual situation for an FOC, one has to balance the
sample of DOCs in such a way as to resemble the sample of FOCs with
respect to their characteristics x. The literature on the construction of
matching samples contains several approaches to the construction of the
counterfactual group. Supposing x contains only one variable, it would be
intuitive to look for a DOC that has exactly the same value of x as the FOC.
However, if the number of matching criteria were large, it would hardly be
possible to find any such Austrian case – the curse of dimensionality. To
overcome this difficulty, Rosenbaum and Rubin (1983) introduced propen-
sity score matching. The idea is to collapse the number of matching criteria
down to a low dimensional scale.

In our exercise, we use three dimensions to match the companies: (1) the
probability of their belonging to a corporate group based on exogenous
company characteristics captured by a propensity score measure (2) the
probability of their being foreign-owned based on exogenous company
characteristics, also captured by the propensity score,3 and (3) the size of the
company. The probability of belonging to a corporate group and the proba-
bility of being foreign-owned are estimated for the whole sample.

Table 2.2 displays the results of the Heckman probit regression taking
account of the fact that, by definition, only companies that are part of a
corporate group can be foreign-owned. The propensity scores used as
matching criteria are computed from this Heckman probit regression, where
we use several company-specific as well as sector-specific exogenous vari-
ables: ORCH as an indicator of organizational change within a company,4

EMPL and EMPL2 as size variables for the number of employees and the
squared number of employees, and INVEST as a company’s investment
expenditure. The sector specific-variables are SEHT, SEMLT, SEKIS and SEOS,
which refer to a company’s sectoral affiliation, appropriability conditions
(APPRCOND), innovation dynamics (SPEED) and the export orientation
of the sector (SECEXHSHR), which refer to the two-digit NACE sectors.
After matching the samples of FOCs and DOCs, they are then comparable

Bernhard Dachs and Bernd Ebersberger 19



with respect to probability (distribution) of belonging to a corporate 
group or being foreign-owned. They are also comparable with respect to size
distribution.

In this analysis, we apply kernel-based matching5 to estimate the counter-
factual based on the whole sub-sample of Austrian companies. The counter-
factual behavior for an FOC i is generated as a convex combination of the
behavior of all DOCs observed.

(2.3)

where the estimated counterfactual of the observation i is denoted by ~�i. The
index set of foreign (Austrian) owned observations is denoted by IF(A).

The weights 	ij of the convex combinations are determined by a kernel
regression on the distances in matching criteria space between FOCs i and
DOCs.

(2.4)

where K(dij) is a kernel function which monotonically decreases by dij. As dij

is the distance between observation i and observation j, K(dij) downweights

	ij �
K(dij)/h

�
k�Io

K(dik)/h
i�IF; j�IA

�̃i � �
j�IA

	ij�j with �
j�IA

	ij � 1 and i�IF
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Table 2.2 Heckman probit regression of foreign ownership and belonging to a
corporate group

Dependent
Foreign ownership Part of a corporate group

variable Coef. Std. err. Sig. Coef. Std. err. Sig.

ORCH – – 0.252 0.075 ***
EMPL 0.381 0.227 * 2.178 0.239 ***
EMPL2 �0.063 0.046 �0.280 0.042 ***
INVEST �0.131 0.229 0.122 0.173
SEHT 0.400 0.349 1.042 0.399 ***
SEMLT �0.083 0.221 0.450 0.157 ***
SEKIS 0.957 0.272 *** 2.046 0.187 ***
SEOS 1.018 0.194 *** 0.604 0.135 ***
APPRCOND 0.242 0.236 0.586 0.195 ***
SECEXSHR 1.845 0.276 *** 1.138 0.200 ***
SPEED 0.333 0.328 �0.763 0.260 ***
CONST �2.833 0.449 *** �1.975 0.332 ***

Wald 81.74 *** LR 5.82 **

Note: * (**, ***) indicates significance at the 5%, (1%, 0.1%) level. The likelihood ratio test does not
permit the correlation coefficient 
 to be zero at the 1% level.



observations j that are further away from observation i. Due to the dimen-
sionality k � 1 of x, the Mahalanobis metric is used to measure dij.

This selection of matching criteria ensures that FOCs and DOCs are as
likely to belong to a corporate group as they are to be foreign-owned.
Furthermore, they are also of comparable size. In the kernel regression, we
employ a Gaussian kernel and a bandwidth suggested by a variant of
Silverman’s rule of thumb (Silverman, 1986; Bergemann et al., 2001).

2.5 Results

Table 2.3 presents the results of our analysis of FOCs versus DOCs. The effect
indicates whether foreign ownership affects their propensity to co-operate
positively (�) or negatively (�). Rows in which we found no significant
differences are marked with (.).

Foreign ownership does not affect the general propensity of a company to
co-operate on innovation (Table 2.3, first row). Hence the effects observed
further down the table are not caused by a generally higher likelihood of one
of the two groups entering into co-operations for innovation. Group

Bernhard Dachs and Bernd Ebersberger 21

Table 2.3 Effects of foreign ownership on co-operative behavior

Effect Effect

Co-operation in co .
general

Domestic copdom – International copglo .
co-operation co-operation

Dom vertical coverd – Int vertical coverg .
co-operation co-operation

Dom co-operation cocld – Int co-operation with coclg –
with customers customers

Dom co-operation cosd – Int co-operation cosg .
with  suppliers with suppliers

Dom horizontal cohord . Int horizontal cohorg .
co-operation co-operation

Dom science coscid – Int science coscig .
co-operation co-operation

Dom co-operation  cound – Int co-operation coung .
with universities with universities

Dom co-operation  cogd . Int co-operation with  cogg .
with gov. research gov. research

Dom co-operation coctd . Int co-operation coctg .
with consultants with consultants

Note: ‘.’ indicates no significant effect. ‘�’ indicates a positive effect due to public ownership,
while ‘�’ denotes a negative effect significant at the 10% level.

Source: own calculations.



ownership cannot therefore be the reason for the differences observed.
Ownership is the only company-specific characteristic that differs in the two
samples. We can therefore argue that the differences in collaborative
behavior are caused by foreign ownership.

Although there were no differences in co-operation behavior in general,
we observed distinct patterns of co-operation once we broke the co-operation
partners down into Austrian and international co-operation partners.

Our analysis reveals a significantly lower propensity for FOCs to enter into
co-operation agreements with national partners. Our observation that
domestic co-operation, i.e. co-operation with national partners, is less
frequent among FOCs is attributable to their reduced propensity to collabo-
rate with vertical partners (clients, suppliers) and with national science
institutions, and is not due to differences in horizontal co-operation or to
co-operation with consultants. The fact that foreign ownership causes
reduced co-operation with national science institutions stems from its
impact on companies’ likelihood to co-operate with Austrian universities for
innovation. The likelihood of collaborating with Austrian governmental or
non-profit research institutes appears to be largely unaffected by ownership.
The impact of foreign ownership on vertical innovation co-operation is
supported by a reduced propensity to collaborate with any type of national
vertical partner.

With respect to the knowledge sources used for innovation, our results
clearly show that FOCs focus more on internal than on external sources
(Table 2.4). This is in line with the theory that MNEs possess superior
knowledge which they utilize in foreign markets. Information sources from
within a corporate group are used more, and more highly appreciated among
FOCs than they are among their Austrian-owned counterparts. Foreign own-
ership has an adverse effect on the use of knowledge from external sources.
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Table 2.4 Effects of foreign ownership on the evaluation
of various knowledge sources

Sources of knowledge Effect

Group internal knowledge sources sgrpa �

External sourcing from companies sext �

Sourcing from science ssci .
Sourcing from fairs, exhibitions sfair �

Internal vs. external sourcing sintern �

Note: ‘.’ indicates no significant effect. ‘�’ indicates a positive effect
due to public ownership, while ‘�’ denotes a negative effect signif-
icant at the 10% level.

Source: own calculations.



Nevertheless, sourcing from science institutions is not significantly affected
by foreign ownership, meaning that information from universities and
research centers is equally appreciated by both FOCs and DOCs.

The observation that FOCs tend to collaborate less with domestic partners
and tend to rely on internal rather than external sources for their information
is convincing evidence that the Austrian subsidiaries of MNEs pursue a home
base exploiting strategy. However, contacts between FOCs and their host-
country environments are far from non-existent, and the companies do not
pursue a pure home base exploiting strategy. We also observed a surprisingly
high proportion of foreign affiliates entering into co-operative arrange-
ments. The likelihood of a FOC to enter into any type of co-operation is
0.307, compared with 0.355 in the case of an Austrian affiliate (Table 2.5).
The difference between both the groups is even smaller for international
co-operations, but larger for domestic ones.

2.6 Conclusions

The results tend to confirm the ‘home base exploiting’ rather than the ‘home
base augmenting’ view with respect to the intensity with which foreign-
owned companies draw on knowledge bases in their home countries.
Foreign-owned companies in Austria prefer to rely on MNE internal sources
rather than on external knowledge absorbed by either formal co-operation
or informal channels. These results are not surprising, since such behavior is
predicted in the IB literature. MNEs have some natural disadvantages in
foreign markets as compared to domestic companies, which may also
include their ability to tap into local knowledge. Moreover, theoretically
MNEs are likely to have less incentive to tap into local knowledge anyway,
first of all because they may already possess knowledge superior to that acces-
sible in the country and, secondly, because the transfer of such knowledge
from the affiliate to the parent company is not cost-free.

However, the differences between foreign-owned and domestically-owned
companies are small in some cases, and we also found a surprisingly high
percentage of foreign affiliates tapping into local knowledge. This is the good
news for policy from our exercise. As far as policy is concerned, the results
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Table 2.5 Likelihood of foreign and domestic enterprises
entering into co-operative arrangements

FOC DOC

All co-operations 0.307 0.355
Domestic co-operations 0.228 0.333
International co-operations 0.238 0.249

Source: own calculations.



suggest that foreign-owned firms frequently use local expertise. As a result,
we conclude that the R&D activities of foreign companies in Austria are less
mobile than some may have feared, simply because they rely to a certain
extent on the local knowledge and expertise of their host country. Moreover,
we can also predict that domestic organizations benefit from the presence of
foreign affiliates, since co-operative arrangements usually imply the mutual
exchange of knowledge, and intense contacts increase the likelihood of
spillovers.

From this perspective, there are no grounds for fearing that foreign-owned
companies could keep their know-how secret and/or restrict their affiliates’
imports of know-how developed elsewhere, as cited by Sanna-Randaccio and
Veugelers (2003, p. 18). By contrast, a lively exchange of knowledge between
foreign enterprises and domestic and international partners appears to be
taking place.

Governments which fear that ongoing internationalization may endanger
the capabilities of their national innovation systems by resulting in the
relocation of MNE R&D facilities to locations abroad may be well advised to
increase the frequency and quality of their contacts with other organizations
in the national innovation system. This may be achieved by providing incen-
tives to enterprises to link up with universities, research centers or other
enterprises in the country. In order to facilitate the exchange of knowledge
and information the governments of a number of OECD countries have
already taken action to strengthen such links, particularly between the pub-
lic science system and industry (OECD, 2004). One of the side effects of such
initiatives may be to embed foreign-owned companies more strongly.

Notes

1 The authors would like to thank Christian Bellak, Werner Hölzl, Hans Lööf and the
participants of the workshop on the preparation of this book for their helpful com-
ments, and Karl Messmann (Statistics Austria) for supplying the data.

2 Knowledge or technology spillovers are used in a very general sense in the IB liter-
ature and include both, market-mediated and non-mediated knowledge diffusion.

3 For the analysis of case 1 we only use the propensity score for the foreign ownership.
4 Organizational change is only used in the group membership equation of the

Heckman probit.
5 Recently matching estimators have been applied and discussed, amongst others, by

Heckman et al. (1998a; 1998b). Most recent contributions in the field of innova-
tion studies include Almus and Czarnitzki (2003), Czarnitzki and Fier (2002; 2003)
and Czarnitzki et al. (2004).
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3
Do External Knowledge Spillovers 
Induce Firms’ Innovations? Evidence
from Slovenia
Jože P. Damijan, Andreja Jaklič and Matija Rojec

3.1 Introduction

According to new growth theory, technological progress is endogenous and
driven by an intentional investment of resources by profit-seeking firms.
Still, innovation activities in firms depend heavily on external sources
(Fagerberg, 2005). For most countries foreign sources of technology are of
dominant importance for productivity growth (Eaton and Kortum, 1999;
Keller, 2002). Therefore, economic analysis of innovation recognizes inter-
national knowledge flows (through FDI, trade, licensing and international
technological collaborations) as important determinants of the develop-
ment and diffusion of innovations. Here, the notion of technology and
knowledge spillovers is central. It is based on theories of endogenous tech-
nical change of the early 1990s (Romer, 1990; Grossman and Helpman,
1991; Aghion and Howitt, 1998), claiming that the return to technological
investments is partly private and partly public (Keller, 2004). Because of the
non-rival character of technology, an innovation that is produced by one
firm may also be used by another firm, without incurring very much addi-
tional cost (Smolny, 2000). These are technology or knowledge spillovers.

The central objective of this chapter is to test whether, and to what extent,
firms’ ability to innovate is induced by firms’ own R&D activity, and by
factors external to the firm, and what are the most important channels of
external knowledge spillovers that contribute to productivity growth. These
can be in the form of direct technology transfer (through FDI, trade, licensing,
importing, and so on), learning effects (innovation spillovers and learning-
by-exporting), as well as in the form of public R&D subsidies. So far, most of
these channels have been studied separately. Here, we analyse the impact
and determine the relative importance of knowledge transfer through
inward FDI and trade versus that of R&D subsidies and firms’ own R&D for
innovation activity of firms within an integrated dynamic model.
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Most of the existing empirical studies assess the impact of own R&D and
knowledge spillovers on innovation activity in an indirect way, by estimat-
ing either the rate of return to firms’ own R&D expenditures or the impact of
external knowledge spillovers on firms’ productivity growth. We estimate
the impact of firms’ internal R&D capital and external R&D spillovers on
firms’ productivity growth in a two step procedure. In the first step we
evaluate the impact of firms’ own R&D capital and external knowledge
spillovers on firms’ innovation activity. In the second step we then estimate
the efficiency of firms’ innovation activity; that is, we estimate the impact of
innovation activity on firms’ productivity growth (regardless of the source of
innovation activity), while controlling for other sources of productivity
growth.

Using firm level data on innovation activity combined with firm financial
data for a large sample of Slovenian firms in the period 1996–2002, we find
several interesting results. First, firms’ own R&D expenditures, as well as
external knowledge spillovers, such as R&D subsidies, foreign ownership and
intra-sector innovation spillovers, do enhance firms’ ability to innovate.
Second, innovations do contribute substantially to firms’ total factor
productivity (TFP) growth. And third, foreign ownership has a double
impact on firms’ TFP growth – it first enhances firms’ ability to innovate, and
then it additionally contributes to firms’ TFP growth via superior organiza-
tion techniques and other channels of knowledge diffusion.

The chapter is structured as follows. Section 3.2 reviews literature on R&D
as a determinant of firm’s innovation capacity and of the absorptive capacity
for external knowledge spillovers. Channels of external knowledge spillovers
are reviewed in the following section. Section 3.4 provides empirical
evidence; after brief descriptive analysis, the determinants of innovation
activity are identified, followed by the estimations of the effect of the inno-
vation activity on firms’ productivity growth. Section 3.5 concludes and
derives policy implications.

3.2 Own R&D as a determinant of firm’s innovation 
activity and of firm’s capacity to absorb external 
knowledge spillovers

Own R&D is the crucial determinant of firms’ innovation activity and of
firms’ capacity to absorb external knowledge. Thus, R&D can be thought of
as having two complementary effects on a firm’s innovation activity and
productivity growth. First, R&D directly expands a firm’s technology level by
leading to new innovations, which is called the innovation effect. On the
other hand, it increases a firm’s absorptive capacity – the ability to identify,
assimilate and exploit outside knowledge, which is usually called the learn-
ing or the absorption effect (Cohen and Levinthal, 1989). These effects are
both included in our model.
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Theoretical foundations for the innovation effect are supplied by the
literature on endogenous innovation and growth (for instance, Romer, 1990;
Grossman and Helpman, 1991; Aghion and Howitt, 1998). Cameron et al.
(2005) quote a body of empirical work in favor of a positive influence of
R&D on productivity growth. Important references include Griliches (1980),
Mansfield and Romeo (1980), Griliches and Lichtenberg (1984), Hall and
Mairesse (1995), and Griffith et al. (2004). The R&D capital model has been
the ruling research paradigm to investigate the relationship between firms’
innovation and productivity growth. This approach adds some measure of
knowledge capital, computed from the data on R&D, to the list of inputs
entering the production function. The knowledge capital does not depend
only on a firm’s own research effort, but also on the pool of general knowl-
edge a firm has access to; that is, a firm may learn from innovations of other
firms (Ornaghi, 2004). This is how technological externalities or spillovers
enter into the model.

A firm’s capacity to absorb external knowledge spillovers, through FDI and
other types of technology transfer, has been broadly analysed and emphasized
in the literature. In general, empirical evidence demonstrates that FDI can
contribute to overall domestic productivity growth only when the technol-
ogy gap between domestic and foreign firms is not too large and when a suf-
ficient absorptive capacity is available in domestic firms (Kokko, 1994;
Kokko et al., 1996; Borensztein et al., 1998; Kinoshita, 2000; Damijan et al.,
2003a). Other determinants of absorptive capacity include technological
intensity of an industry (Keller and Yeaple, 2003), human capital (Borensztein
et al., 1998; Hoppe, 2005), company size (Ornaghi, 2004), business climate
(Moran, 2001; Keller, 2004), agglomeration of foreign subsidiaries in a host
country (Sgard, 2001), and so forth.

3.3 Channels of external knowledge spillovers

The literature identifies three principal channels of international
technology transfer. The first is licensing agreements, which of late
provide a less important source as the latest and most valuable technolo-
gies are not available on license (UNCTAD, 2000). The second is FDI that
provides probably the most important and the cheapest channel of direct
technology transfer as well as of indirect knowledge spillovers. The third
is international trade, in particular, imports of intermediate products and
capital equipment as well as through learning-by-exporting. There is an
amount of literature on individual channels of international technology
transfer but the papers that compare various channels in a way that
generates evidence about the relative importance of each of them are few
(see, for instance, Keller and Yeaple, 2003; Alvarez and Robertson, 2004;
Keller, 2004).
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3.3.1 Direct FDI effects (foreign vs domestic ownership)

In dealing with FDI as a source of foreign technology and productivity
growth, one should distinguish between direct effects of FDI and FDI
spillovers. Direct effects relate to the impact of foreign ownership on the
technology transfer to foreign subsidiaries, and on the productivity of the
latter; they relate to the issue of why are foreign subsidiaries (or MNEs in
general) more efficient than domestic companies (or non-MNEs in general).
Thus, in measuring the contribution of FDI to the technological upgrading
of a host country, one should first take into account the technological
endowment of foreign subsidiaries, which can be expected to be superior to
that of local producers (Sgard, 2001).

There is ample empirical evidence on positive direct technology transfer
from a MNE to its foreign affiliates in terms of higher productivity levels and
growth. Studies using firm-level panel data include Haddad and Harrison
(1993), Aitken and Harrison (1999), Blomström and Sjöholm (1999), Girma
et al. (2001), Blalock (2001), Barry et al. (2002), Damijan et al. (2003b), among
others. FDI as a source of foreign technology and productivity growth has
been particularly important for firms in transition economies because of the
urgent need to restructure quickly. FDI may also be the cheapest means for
technology transfer, as the recipient firm normally does not have to finance
the acquisition of new technology. It also tends to transfer newer technology
more quickly than licensing agreements and international trade (Mansfield
and Romeo, 1980).

3.3.2 FDI spillovers

The issue of FDI spillovers is the most extensively analysed channel of
external knowledge spillovers in the literature. Knowledge spillovers from
FDI take place when the entry or presence of foreign subsidiaries, which
have typically better technologies and organizational skills than domestic
firms, increases knowledge of domestic firms and MNEs do not fully inter-
nalize the value of these benefits (Javorcik, 2003). The presence of a foreign
subsidiary can thus increase the technological learning in the host economy
indirectly through knowledge spillovers to domestic firms.

Blomström and Kokko (1998) identify at least four ways how technology
might be diffused from foreign subsidiaries to other firms in the economy:
(i) demonstration-imitation effect, (ii) competition effect, (iii) foreign link-
age effect and (iv) training effect. Demonstration effect occurs if domestic
firms learn superior production technologies from arm’s length relationships
with foreign subsidiaries. Competition effect is when competition from
foreign subsidiaries forces domestic rivals to update production technologies
and techniques to become more productive (Lim, 2001; Griffith et al., 2004).
Foreign linkage effect goes through engaging of domestic suppliers for
foreign subsidiaries (Markusen and Venables, 1999; Griffith et al., 2004) and
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by foreign subsidiaries giving access to new specialized intermediate inputs
also for domestic firms (Rodríguez-Clare, 1996), or because domestic firms
use local intermediate goods suppliers whose productivity has been raised
through the know-how supplied by foreign subsidiaries (Keller and Yeaple,
2003). Training effect is present if there are movements of highly skilled staff
from MNEs to domestic firms; these employees may take with them knowl-
edge that may be usefully applied in domestic firms (Lim, 2001; Keller and
Yeaple, 2003; Griffith et al., 2004). Not all spillovers are positive, as FDI can
generate negative externalities when foreign firms with superior technology
force domestic firms to exit, since they shift away demand from them – this
is the crowding-out or business-stealing effect (Haddad and Harrison, 1993;
Aitken and Harrison, 1999; Djankov and Hoekman, 2000).

FDI spillovers’ literature further distinguishes between technology spillovers
through FDI that occur between firms that are vertically integrated with the
MNE (vertical, inter-industry spillovers to domestic firms in upstream and
downstream industries), or in direct competition with it (horizontal, intra-
industry spillovers). Since MNEs have an incentive to prevent information
leakages that would enhance the performance of their local competitors, but
at the same time may want to transfer knowledge to their local suppliers,
spillovers from FDI are more likely to be vertical than horizontal in nature
(Javorcik, 2003). The authors who explicitly bring the notion of vertical and
horizontal spillovers in the literature are Blalock (2001), Damijan et al. (2003b)
and Javorcik (2003), all providing evidence of positive FDI spillovers through
backward linkages.

The substantial body of literature on FDI spillovers, which has been
developed over the last 30 years, has produced mixed empirical results.
Empirical analyses have found positive, neutral, as well as negative FDI
spillover effects. The evidence suggests that there can be FDI spillovers, but
they do not occur everywhere to the same degree (Keller, 2004); there is also
no strong consensus on the associated magnitudes of FDI spillovers
(Blomström et al., 2000), nor on the causality (Lim, 2001). In contrast to
earlier literature (Haddad and Harrison, 1993; Aitken and Harrison, 1999;
Djankov and Hoekman, 2000; Konings, 2001), recent firm level based studies
speak in favor of positive and, in some cases also, economically large
spillovers associated with FDI (Girma et al., 2001; Damijan et al., 2003b;
Keller and Yeaple, 2003; Javorcik, 2003).

3.3.3 Imports and learning-by-exporting

International trade works as a channel for technology transfer either
through imports of intermediate products and capital equipment, or
through learning-by-exporting into industrial countries. Several authors
have recently examined the issue of technological externalities associated
with trade. A first set of papers has looked for international R&D spillovers
driven by imports. Overall evidence supports the notion that importing is
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associated with technology spillovers, but we do not know how strong is the
diffusion through embodied technology in intermediate goods versus other
technology diffusion associated with imports (Coe and Helpman, 1995;
Eaton and Kortum, 2001; Keller and Yeaple, 2003; Keller, 2004).

Comparing with imports, there is much less evidence for knowledge
spillovers via learning-by-exporting. Conventional wisdom is that learning-
by-exporting effects are non-existent and this is consistent with current
evidence. According to Keller (2004), learning-by-exporting effects have
been found in the case study literature, whereas authors of econometric
studies take a much more skeptical view.

3.3.4 R&D subsidies

R&D subsidies are another external source of innovation inducement. In
contrast to other types of external knowledge spillovers, they do not provide
knowledge as such. What they do provide is money for additional own R&D
or for more comprehensive and better use of external sources of technology.
In our context the crucial issue of R&D subsidies is whether there are any
positive spillovers from public to private R&D expenditures. Are R&D subsi-
dies stimulating or displacing company-financed R&D (David et al., 1999)?
The standard rationale for government support of R&D is rooted in the belief
that some form of market failure exists that leads the private sector to under-
invest in R&D (Nelson, 1959; Arrow, 1962). Underinvestment in R&D occurs
because the output of R&D is characterized by its public good nature, which
implies that benefits are not fully appropriable by the investor but generate
spillovers that might be captured by competitors (Romer, 1990; Griliches,
1998). Economic incentives therefore do not generally lead firms to
undertake the first best level of R&D spending. Publicly supported R&D thus
supposes to augment or complement private R&D expenditures. Yet David
et al. (1999), who survey the body of available econometric evidence on the
subject, find ambivalent results. The survey does not offer a definite empiri-
cal conclusion regarding the sign and magnitude of the relationship between
public and private R&D. The empirical evidence suggests that there is some
substitution between private and government funded R&D.

3.4 Determinants of firms’ innovation and the impact of
innovation on firms’ productivity growth in Slovenia

3.4.1 Innovation activity of Slovenian firms

In this section we make use of the official innovation surveys (based on
OECD methodology) in order to reveal the determinants of the innovation
activity by Slovenian firms. Innovation surveys are being conducted by the
Slovenian Statistical office every second year. Up to now there have been
four such extensive innovation surveys carried out – in 1996, 1998, 2000 and
2002. The surveys are being carried out among a wide sample of firms with
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no conditions put on actual R&D activity by these firms. The number of
firms covered by innovation survey has been constantly increasing during
the 1996–2002 period (stratified random sampling). Hence, these surveys
allow for a broad picture of determinants of the innovation activity and its
impact on performance of Slovenian firms.

Descriptive statistics of innovation activity by Slovenian firms

In this sub-section we show some descriptive statistics of firms’ innovation
activity. Innovation activity has been analysed with regard to the type of
ownership, a firm’s size as well as technological intensity of sectors. Table 3.1
reveals that the innovation activity, which captures both the innovation of
products and services as well as innovation of processes,1 is pretty low in
Slovenia. Only about 20 per cent of Slovenian firms are innovative, that is,
have claimed to have conducted at least one innovation in the respective
two-year period. What is striking is the negative trend of innovation activity
of Slovenian firms, showing that the share of innovative Slovenian firms is
shrinking from 1998 to 2002.2 The share is shrinking despite the fact that
total innovation expenditure is increasing. This is predominantly due to the
low innovation activity of indigenous firms (only 17 per cent of firms with
domestic owners are innovative). Among foreign-owned firms (firms with
10 per cent or higher foreign equity share) the share of innovative firms is twice
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Table 3.1 R&D expenditures and innovation activity of Slovenian firms by type of
ownership, 1996–2002 (in per cent)

R&D/Sales R&D/Sales (Non- Fraction of 
N (Innovative firms) innovative firms) innovative firms

All firms
1996 1454 1.5 0.026 21.7
1998 1777 1.6 0.003 23.0
2000 2518 6.0 0.021 21.2
2002 2564 6.5 0.015 20.6

Domestic
1996 1148 1.4 0.027 18.6
1998 1371 1.5 0.003 19.5
2000 1923 7.1 0.023 17.5
2002 1935 6.4 0.004 17.3

Foreign
1996 306 1.8 0.023 33.3
1998 406 1.9 0.003 34.7
2000 595 4.1 0.012 32.9
2002 629 6.6 0.055 30.5

Source: Statistical Office of the Republic of Slovenia; own calculations.



as high as in domestic firms. This points toward more competitive and
innovation friendly environment in foreign-owned firms.

The breakdown according to firms’ size shows that the share of innovative
firms is five to six times higher among large firms (more than 250 employ-
ees) and three to four times higher among the medium-sized ones (50–250
employees) than among small firms (less than 50 employees). Again,
Table 3.2 reveals significant differences among indigenous and foreign-
owned firms. Foreign-owned firms, especially if they are of medium or large
size, are more likely to be innovative than firms with domestic owners. More
precisely, 30–35 per cent of foreign-owned medium-sized firms are on average
innovative, while this ratio with domestic firms is only about 25 per cent.
With large firms this difference is narrower as 60 per cent of foreign-owned
firms relative to 55 per cent of domestic firms are innovative.

Let us now look into differences in innovation activity among firms in dif-
ferent technology intensity groups.3 Table 3.3 demonstrates that, in
Slovenia, the most innovative are firms in the medium-high technology sec-
tors, such as electrical appliances, automotive production, machinery and
chemical production. But there again, foreign-owned firms exhibit up to
20 percentage points higher figures of innovation activity. High-technology
sector firms also exhibit above average innovation activity, but substantially
lower than firms in medium-high technology sectors (25 per cent relative to
35 per cent, respectively). For foreign-owned firms these differences in
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Table 3.2 R&D expenditures and innovation activity of Slovenian firms by size and
ownership type, 1996–2002 (in per cent)

R&D/Sales R&D/Sales (Non- Fraction of 
N (Innovative firms) innovative firms) innovative firms

Domestic Foreign Domestic Foreign Domestic Foreign Domestic Foreign

Small
1996 578 67 1.6 2.2 0.011 0.000 8.8 13.4
1998 790 121 1.0 2.2 0.000 0.000 10.5 11.6
2000 1358 265 9.4 5.4 0.021 0.000 11.4 14.7
2002 1424 281 9.0 16.1 0.000 0.016 12.4 11.7

Medium
1996 438 146 1.4 1.9 0.017 0.011 22.6 27.4
1998 447 183 2.1 1.8 0.008 0.000 25.5 35.5
2000 445 215 5.5 4.5 0.030 0.005 26.3 40.9
2002 406 222 4.1 4.9 0.019 0.144 24.9 36.9

Large
1996 132 93 1.2 1.8 0.198 0.087 48.5 57.0
1998 126 102 1.0 1.9 0.003 0.022 56.3 60.8
2000 120 115 4.7 2.9 0.025 0.092 54.2 60.0
2002 105 126 2.6 4.3 0.010 0.000 54.3 61.1

Source: Statistical Office of the Republic of Slovenia; own calculations.



innovation activity across sectors are less prominent since, with the
exception of the medium-low technology intensity sectors, foreign-owned
firms seem to be equally inclined to innovation activity at a rate of about
40–50 per cent.

What is especially striking in Tables 3.1–3.3 is that higher innovation
activity by foreign-owned firms is not necessarily backed by their higher
own R&D expenditures (relative to total sales). The fact is that in the last two
innovation surveys (2000, 2002) foreign-owned firms show proportionally
less R&D expenditures compared to indigenous firms. Hence, their higher
ability to innovate must be driven by other factors, such as constant transfer
of technology and other knowledge spillovers from their parent companies.
The next sub-section delves further into this issue.

Determinants of firms’ innovation in Slovenia

In this sub-section we explore the question of what drives the innovation activ-
ity of Slovenian firms. An integrated approach to the analysis of the impact of
external knowledge spillovers on firms’ innovation activity (conceptualized in
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Table 3.3 R&D expenditures and innovation activity of Slovenian firms by technology-
defined sectors and ownership type, 1996–2002 (in per cent)

R&D/Sales R&D/Sales (Non- Fraction of
N (Innovative firms) innovative firms) innovative firms

Domestic Foreign Domestic Foreign Domestic Foreign Domestic Foreign

Low tech
1996 314 98 0.7 0.6 0.026 0.003 17.8 31.6
1998 333 110 0.8 0.9 0.004 0.000 20.1 39.1
2000 423 138 4.2 3.1 0.004 0.002 15.6 39.1
2002 413 147 3.5 4.8 0.004 0.015 14.8 40.1

Medium-low
tech

1996 451 96 0.7 0.5 0.005 0.015 12.0 18.8
1998 548 149 0.8 1.0 0.001 0.000 11.1 23.5
2000 867 256 5.4 3.7 0.007 0.020 11.0 20.7
2002 923 266 5.6 4.5 0.005 0.000 10.7 18.8

Medium-high
tech

1996 154 61 2.3 2.6 0.011 0.062 31.2 50.8
1998 203 71 2.0 2.3 0.000 0.025 35.0 49.3
2000 245 103 5.4 4.1 0.000 0.012 30.6 47.6
2002 243 101 4.1 3.4 0.000 0.101 34.2 39.6

High tech
1996 229 51 2.0 3.6 0.087 0.047 24.5 43.1
1998 287 76 2.2 4.0 0.007 0.000 24.0 36.8
2000 339 90 9.6 5.9 0.117 0.000 25.4 42.2
2002 329 107 11.3 7.2 0.002 0.240 26.1 35.5

Source: Statistical Office of the Republic of Slovenia; own calculations.



Figure 3.1) suggests the most important determinants of firms’ innovation
activity. The list of those available to empirical testing includes:

● Following the endogenous innovation and growth theory, firms’ own
R&D is crucial for their innovation activity, and also for their capacity to
absorb external knowledge spillovers. The higher their own R&D expen-
ditures, the higher the firms’ innovation activity, and the higher the
absorption of external knowledge.

● External knowledge spillovers are becoming increasingly important for
firms’ overall innovation activity. However, the relevance of different
channels of external knowledge spillovers varies considerably. Direct FDI
effect, embodied in foreign technology and organizational knowledge
transferred by foreign parent companies to their subsidiaries, might be by
far the most important channel of external knowledge spillovers. As
regards knowledge spillovers via trade, the learning-by-exporting effect is
not obvious.4
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Figure 3.1 Interlinkages of sources and determinants of firms’ innovation activity
used in the model*

Note: *Based on the findings of econometric literature and depending on data availability.

INTERNAL SOURCES OF INNOVATION

Own R&D
(Also acts as a determinant of absorption 
capacity for external knowledge spillovers)

EXTERNAL SOURCES OF INNOVATION

• Foreign ownership
• Learning by exporting
• Public R&D subsidies
• Vertical spillovers from innovation
• Horizontal spillovers from innovation

DETERMINANTS OF OWN R&D AND OF CAPACITY TO 
ABSORB EXTERNAL SOURCES OF INNOVATION

• Existing level of innovation ability
• Technological intensity of the industry (high tech vs. medium-

high tech vs. medium-low tech vs. low tech)
• Company size

INNOVATION ACTIVITY

TFP growth



● The spillover effect from public R&D subsidies in the form of additional
funds to the private R&D expenditures of subsidy recipients is not con-
clusive. One may expect results in the range between weak complementarity
and weak substitution.

● Firms’ (and countries’) absorptive capacity is very important for the
magnitude of external knowledge spillovers. External knowledge
spillovers will increase with own R&D expenditures, foreign ownership,
technological intensity of the industry (distinction among high tech,
medium-high tech, medium-low tech and low tech) and size of the firm.5

Table 3.4 shows the importance of the above explained determinants of
innovation activity by Slovenian firms. It demonstrates that innovation
activity of firms is persistent over time and that firms that have been innov-
ative two years ago are more likely to innovate again. The table also shows
innovative firms are likely to be larger in terms of employment, do invest
much more into R&D and also attract higher proportion of subsidies, either
public or foreign.6 At the same time, innovative firms are also more inclined
to exports and are more likely foreign owned. Surprisingly, innovative firms
do not seem to be more productive in terms of value added per employee
(measured to the individual sector average).

In order to reveal the importance of these individual factors on firms’
innovation activity we estimate the probability INOVit[0, 1] of a firm i in
period t to innovate:

Pr(INOVit � 1|Mit) � G(�Mit) (3.1)

where Mit is a matrix of operational characteristics of firms. We assume that
errors are IID distributed and have an independent extreme-value distribu-
tion. The dependent variable INOVit is equal to 1 if a firm has made any
innovation of products (services) or production processes in period t, and
0 otherwise. The control variables contained in Mit are those listed in
Table 3.4, that is, a dummy for past innovation activity (lagged one period,
that is, two years), firm size (number of employees), firm relative productiv-
ity (firm value added per employee relative to the average productivity of
particular sector), share of R&D expenditures in total sales, export propensity
and dummy for foreign ownership as well as three variables for the impor-
tance of R&D subsidies (total R&D subsidies, public R&D subsidies and R&D
subsidies received from abroad, all calculated as a ratio to total firm’s R&D
expenditures). In the model we also include horizontal and vertical
spillovers from innovation activity of other firms. Horizontal spillovers are
being measured by the number of innovations done in the same sector.
Vertical spillovers are calculated as the number of innovations conducted in
a related sector multiplied by the respective input–output coefficient, where
the latter reflects the strength of input–output relationships between sectors.
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In other words, the more interlinked are two sectors through bilateral supply
and demand links, and the higher the innovation activity in both sectors,
the larger is the scope for positive vertical knowledge spillovers between
both sectors. The model also takes into account the technology intensity of
the sectors in which firms are operating. It is expected that firms operating
in technologically more sophisticated sectors will have a higher probability
to innovate in order to remain competitive or to build their technological
advantage over competitors. Due to a short and non-balanced panel, we do
not include the time dummies.

We estimate a probit model using the bi-annual data for a set of manufac-
turing as well as non-manufacturing firms in Slovenia in the period
1996–2002. Results for two separate probit estimations are given in Table 3.5.
Both estimations show that firms’ present innovation activity is heavily
dependent on previous innovation activity. More specifically, there is a
82 per cent probability that a firm will innovate either a product or process
if it was innovative in the previous period. Firm size positively affects a firm’s
ability to innovate, most likely due to the scale effect; that is, a large scale of
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Table 3.5 Firms’ probability to innovate♦ in Slovenia, 1996–2002 (results of a probit
model)

Model 1 Model 2

Coef. z-stat Coef. z-stat

INOVt�2 0.821*** 11.5 0.822*** 11.5
Size 0.495*** 10.0 0.497*** 10.0
rVA/Emp 0.003 0.4 0.003 0.4
R&D/Sales 117.259*** 25.2 118.173*** 25.2
Total sub./R&D 7.217*** 5.1
Public sub./R&D 8.497*** 4.3
Foreign sub./R&D 17.678* 1.7
IFDI 0.119* 1.7 0.117* 1.7
EX/Sales 0.112 1.1 0.103 1.0
HS_INOV 0.008*** 3.3 0.009*** 3.4
VS_INOV �0.003 �0.4 �0.002 �0.4
ML tech �0.043 �0.4 �0.056 �0.5
MH tech �0.035 �0.3 �0.045 �0.4
H tech �0.133 �1.0 �0.162 �1.2
Const. �2.602*** �18.7 �2.603*** �18.7

Number of obs 4167 4167
LR chi2(12) 2888.5 2897.6
Prob � chi2 0.00 0.00
Pseudo R2 0.616 0.618

Notes: Dep.var.: INOVt
♦ Product and process innovation are treated equally.
*, ** and *** denote significance of coefficients at the 10%, 5% and 1%, respectively.



sales allows the raising of enough funds for substantial R&D expenditures.
This is confirmed by the highly significant and positive sign of the firm’s
own R&D expenditures. While literature is inconclusive regarding the
importance of R&D subsidies, our results show that both public R&D subsi-
dies, as well as R&D subsidies received from abroad (both measured as a
share of firm’s total R&D subsidies), significantly help Slovenian firms to
increase their ability to innovate.

Foreign ownership does stimulate firms to innovate while exporting is not
shown to have a significant impact on firms’ innovation activity. Horizontal
knowledge spillovers seem to drive firms’ innovation activity, while vertical
knowledge spillovers are shown not to be important. This can be interpreted
in the sense that a highly competitive environment in terms of high inno-
vation activity of competitors pushes individual firms to engage in R&D and
innovation activity. On the other hand, technological linkages to other sec-
tors seem to be rather weak.

Interestingly and highly striking are the facts that a firm’s individual pro-
ductivity and technology intensity of sectors in which it operates do not
dominate their innovation activity. One would expect that firms would
build their productivity growth upon persistent innovation activity.
Accordingly, it is somehow strange that firms engaged in medium-high and
high technology intensive sectors are not more likely to be innovative than
their counterparts in less technologically sophisticated sectors. Especially
since the share of innovation expenditure in sales was also considerably
higher in the high technology class.7

3.4.2 Impact of innovation on firms’ productivity 
growth in Slovenia

This sub-section is aimed at exploring the efficiency of innovations for firms
TFP growth. In empirical work we are following the great body of literature
on contribution of R&D to firms’ TFP growth. Typically, a growth account-
ing approach in the form of a standard Cobb–Douglas production function
is used in this type of analysis (Griliches, 1998). We start from the following
production function:

(3.2)

where Yit is value added in firm i at time t, and K, L, and R represent the cap-
ital stock, employment and research capital used in production, respectively.
A is a constant and � represents the rate of disembodied technical change;
e is the error term capturing all firm specific disturbances as well as measure-
ment errors, and so on. The production function is homogenous of degree r
in K, L and R, such that g � � � � � � � 1, which implies that Y may have
non-constant returns to scale. �, � and � are the elasticities of production
with respect to capital, labor and R&D capital. Our main focus is placed

Yit � Ae�tKit
� Lit

� Rit
� e �it,
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toward the estimated elasticity �, which reflects the marginal productivity or
rate of return of output to R&D capital. By log-linearizing one can easily
rewrite (3.2) in the form of first differences:

(3.3)

Note that after controlling for standard inputs (labor and capital) the
estimate of � returns the contribution of R&D capital to TFP growth. We
assume that R&D capital contains a set of factors that enhance innovation
activity and are either internal or external to the firm. Hence, one can write
R as a function of firm’s internal R&D capital Fit and of various spillover
effects Zit:

(3.4)

where Fit contains firms’ own R&D expenditures, measured as a share of R&D
expenditures relative to firms’ total sales. Zit captures all spillover effects that
enhance firms’ ability to innovate, such as foreign ownership, learning-by-
exporting (exports to sales ratio), public R&D subsidies received either from
national or international sources, as well as innovation spillovers received
from other firms in the same sector or from other sectors.

Note that in a panel data framework equation (3.2) is typically subject to
firm specific time invariant disturbances, which one can take control of by
using one of the standard panel data econometric techniques (within or
between estimators). Alternatively, one can get rid of firm specific effects by
estimating the equation as in (3.3), where by first-differencing the time
invariant firm specific effects are simply wiped out. Another problem with
the time-series cross-section specification of (3.2) is a potential endogeneity
between the inputs and the output, which may lead to biased estimation of
input coefficients. However, in such a short and unbalanced panel dataset
with mostly two to three observations per firm there is little one can do
about it. Correcting for this endogeneity both by using the Olley–Pakes
method or general method of moments (GMM) requires longer time series of
input and output data in order to be efficiently used as lagged instruments
for a firm’s present performance.

In the first specification, we follow other empirical studies and estimate
(3.3) by including only R&D expenditures (relative to sales) as a measure of
R&D capital. This estimate gives us the upper bound of possible return of
output to R&D capital. Indeed, as shown in Table 3.6 (see Model 1) the
estimated elasticity of R&D capital with respect to output growth for
Slovenian firms in the period 1996–2002 is about 0.24. This estimate
is within the bounds of returns – between 0.04 and 0.56 – found by
other empirical studies with similar model specification (Griliches, 1998).

Rit � f i(Fit,Zit),

�yit � � � ��kit � ��lit � ��rit � ��it
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However, in our second specification (see Model 2 in Table 3.6) we go one step
further by estimating the impact of innovations, which is the effective result
of R&D, on firm TFP growth. This is our preferred estimation returning the
estimate of the rate of return to innovation of 0.069. It demonstrates that in
an average Slovenian firm innovation results in TFP growth by 6.9 per cent. In
addition, foreign ownership enhances firms’ TFP growth by an additional 6.2
per cent, but our results also show that innovations have the same impact on
TFP growth both in foreign-owned and indigenous firms (see interaction term
INOV*IFDI). Hence, foreign ownership has a double impact on firms’ TFP
growth. It first enhances firms’ ability to innovate (already demonstrated in
the previous sub-section), but then it also contributes additionally to firms’ TFP
growth via superior organization techniques, and so on.

Other external spillover variables included in our specification of Model 2,
such as export propensity and vertical innovation spillovers, do not seem to
have any further impact on firms’ TFP growth. As demonstrated in the pre-
vious sub-section, it is very likely that these external knowledge spillovers
only induce firms’ ability to innovate but do not affect firms’ TFP growth per se.
We check for this by including the predicted value of innovation that we
have estimated in the probit model of ‘innovation production’ (we take
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Table 3.6 Impact of R&D and innovation on firm TFP growth of Slovenian firms,
1996–2002

Model 1 Model 2 Model 3

Coef. t-stat Coef. t-stat Coef. t-stat

�Capital 0.029*** 4.5 0.025* 3.4 0.021*** 3.0
�Labor 0.446*** 13.4 0.446*** 13.2 0.451*** 13.4
�R&D/Sales 0.238* 1.9
INOV 0.069* 1.8
P[INOV] 0.083** 2.2
IFDI 0.062 1.8 0.051* 1.8
INOV * IFDI �0.051 �0.8
EX/Sales 0.052 1.3
HS_INOV 0.001 1.5
VS_INOV 0.002 1.4
ML tech �0.055 �1.2
MH tech 0.036 0.7
H tech 0.054 0.5
Const. �0.205*** �3.0 �0.302*** �3.6 �0.185*** �2.6

Time dummies No Yes Yes
Number of obs 3144 3073 3073
F-test 72.81 21.63 45.65
Adj R-sq. 0.064 0.069 0.068

Notes: Dep.var.: �VA
*, ** and *** denote significance of coefficients at the 10%, 5% and 1%, respectively.



predicted values of Model 1 in Table 3.5). By including predicted values of
innovation we implicitly controlled for endogeneity between R&D expendi-
tures and fixed firms’ characteristics (such as size, productivity, and so forth).
The results of including this predicted innovation variable (see Model 3 in
Table 3.6) include a slightly higher estimate of the return to innovation
(estimate of � increases to 0.83). But again, foreign ownership is shown to
contribute additionally 5.1 per cent to firm TFP growth.

According to the above findings, we can draw three important conclusions
for Slovenian firms. First, firms’ own R&D expenditures as well as external
knowledge spillovers, such as national and international public R&D subsi-
dies, foreign ownership and intra-sector innovation spillovers, do enhance
firms’ ability to innovate. Second, innovations as a result of firms’ R&D do
contribute substantially to firm’s TFP growth. And third, foreign ownership
has a double impact on firms’ TFP growth – it enhances firms’ ability to
innovate, but then it also contributes additionally to firms’ TFP growth via
superior organization techniques, and so on.

3.5 Conclusions

In spite of a rapidly increasing number of studies related to innovation,
numerous questions related to the process of innovation are still open.
Empirical studies mostly explore multiple determinants and effects of
innovation activity. Along with the increasing number and complexity of
significant determinants of innovation activity and channels of knowledge
diffusion identified, exploring their relative importance and simultaneousness
effects remains an important research challenge.

Evidence from Slovenia is based on simultaneous estimation of the
importance of internal and external sources of innovation and evaluation of
their impact on productivity growth. Own R&D expenditures and previous
innovation activity (used as variables of internal sources) are consistently
confirmed as significant determinants of innovation activity; however, they
are much more efficient when accompanied by diffusion of knowledge from
outside sources. External knowledge spillovers, either domestic or interna-
tional are thus found to be an important innovation incentive. R&D subsi-
dies, both domestic and from international sources, and intra-sectoral
innovation spillovers complement internal sources and significantly increase
the ability of Slovenian firms to innovate. Inward FDI significantly increases
firms’ ability to innovate as well. Compared to domestic firms, foreign-
owned firms even show lower average level of R&D expenditures, suggesting
that innovation activity must be driven by other factors such as knowledge
and technology spillovers. Exporting, on the other hand, has not been found
to be an important channel for knowledge diffusion, or an innovation
inducement. Productivity and a sector’s technological intensity also are not
found to influence innovation activity significantly.
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The importance of the external factors suggests that firms, though being
productive, technologically intensive and innovative in the past, and in
spite of their own R&D activity, are less likely to be self-sufficient in their cur-
rent and future innovation activity. As R&D activity is frequently a result of
non-cooperative strategies, and the character of technology and innovation
is non-rival, spillovers are particularly important. External innovation incen-
tives resulting from R&D subsidies, foreign investment and competitive
environment (horizontal innovation spillovers) should thus be taken into
account as important complementary sources. Exploiting external spillovers
also complements the major effect of R&D sources, which reflects in consid-
erable increase of TFP. For Slovenia, the estimated rate of return to R&D
capital by using a growth accounting approach amounts to 0.24 and range
within the boundaries found by other studies with similar model estimations.
Foreign ownership thus has, similarly as R&D, a double impact on firms’ TFP
growth – it enhances firms’ ability to absorb knowledge and innovate, but then
it also contributes additionally to firms’ TFP growth via superior organization
techniques and other channels of knowledge diffusion.

Policy implications, based on the above conclusions, are clear if albeit
rather general. To stimulate innovation activity (and TFP growth) the right
way for a government is to increase the fraction of innovative firms; that is,
to stimulate non-innovative firms to launch innovation activity, to increase
R&D subsidies, to attract inward FDI and, in general, to create and upgrade
the competitive environment in each sector.

Notes

1 We do not discriminate between innovation of products (services) and innovation
of processes. The analysis of determinants of both types of innovation activity
shows almost identical results, which justifies the decision to treat them together
in one single variable.

2 Case studies and discussions with managers suggest that firms (especially the smaller
ones) sometimes tend not to declare themselves any more as innovative firms since
the status of the innovative firm exposes them to additional administrative (moni-
toring, reporting) and financial burden, without gaining any additional advantage.

3 Individual sectors are classified into four technology intensity groups (low tech-
nology, medium-low technology, medium-high technology and high technology)
according to OECD methodology.

4 Those from imports of capital equipment and intermediate inputs are likely to be
positive (but were unfortunately unavailable in this research), while that is much
less certain, if at all, for learning-by-exporting.

5 In the literature, the stock of human capital is treated as one of the main determi-
nants of a firm’s absorption capacity (see, for instance, Borensztein et al., 1998;
Cameron et al., 2005; Hoppe, 2005). The available data do not allow us to test this
proposition in our model.

6 However, R&D subsidies on average do not represent a significant share of R&D
expenditure. According to the survey innovation expenditure was mostly covered
by firms’ own funds.
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7 8.5 per cent for high, 2.5 per cent for medium-high, 2.7 per cent for medium-low
and 1.4 per cent for low technology sectors for total sample.
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4
Product Innovation as a Source of 
FDI Spillovers? The Case of Chinese 
State-owned Enterprises
Sourafel Girma, Yundan Gong and Holger Görg1

4.1 Introduction

A quarter of a century of relentless market reform has witnessed the
transformation of China from an almost autarchic economy to one that is
deeply embedded within the global production network. For example,
China is a leading destination of foreign direct investment (FDI) in the
world2 and has been described as the ‘export processing zone of the world’
(Lin, 2002).

Chinese state-owned enterprises (SOEs) – the once dominant players in
the domestic industrial landscape – had to adjust in the face of this global-
ization (e.g., Jefferson and Rawski, 1994; Naughton, 1995). In the pre-reform
era, the state was responsible for all strategic decisions facing individual
firms (e.g. wage setting and pricing), as well as the redistribution of total
industrial profits between firms according to some centrally determined
objectives. This meant that SOEs had little incentive to engage in efficiency-
seeking transactions.

Starting from the late 1970s the state has been loosening its grip on SOEs,
but at the same time making them more and more accountable for their
performance. This, coupled with growing international and internal compe-
tition, has resulted in a large-scale restructuring of the state sector, mainly
via mergers and acquisitions, exit of unprofitable firms and privatization. It
is by now generally accepted that the efficiency gain from this reallocation
of resources has contributed positively to China’s recent phenomenal
growth experience, although the performance level of a large percentage of
SOEs still leaves a lot to be desired (e.g., Lin et al., 1998).

Of course, restructuring and resource reallocation are not the only factors
driving long-term growth. In particular, the accumulation of new knowledge
through innovation has also long been regarded as one of the key drivers of
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economic growth. As observed by Jefferson et al. (forthcoming), among
others, if China is to sustain its current growth path it must enhance its
capacity to innovate.

An important question in this regard, of course, is how the country can
enhance this capability. We concern ourselves here with the role of inward
FDI as a means of enhancing innovative performance. We utilize a compre-
hensive panel data set of some 30 000 enterprises over the period 1999–2002
to address the following main research questions: (i) Does the entry of multi-
national firms (MNEs) have any impact on the product innovation (defined
as the production of new goods or goods involving new technologies) of
SOEs in China? (ii) Does the motivation of FDI (i.e. domestic market seeking
versus export oriented) matter for innovation spillovers? (iii) Is the extent
of spillovers contingent on the nationality of the foreign investor?
(iv) Are spillovers through inter-industry linkages more important than
intra-industry spillovers? and (v) Are innovation spillovers geographically
confined or do they also occur outside the region MNEs locate in?

The rest of the chapter is organized as follows. The major trend of FDI in
China is reviewed briefly in Section 4.2. Section 4.3 discusses the theoretical
and empirical literature. The data set is described in Section 4.4. Section 4.5
presents the empirical model. Section 4.6 discusses the results from the
econometric estimates and Section 4.7 draws some policy implications.
Finally Section 4.8 concludes.

4.2 An overview of FDI in China

This section provides a brief overview of the trend of FDI flow into China
over the past two and half decades.3 When the Chinese government
initiated economic reforms in the late 1970s, FDI was only allowed in four
designated Special Economic Zones (SEZs)4 and foreign investors were
required to have local partners. However, in 1986, the government started to
implement more proactive FDI attraction policies. Wholly foreign-owned
enterprises were allowed for the first time, and export-oriented joint ventures
and those employing advanced technology were encouraged through the
provision of tax benefits.

As Figure 4.1 shows, the various policies undertaken to attract FDI have
been spectacularly successful. From nearly 0 in 1979 the annual flow of FDI
into China reached US$ 53.51 billion in 2003, and China now ranks as the
first FDI destination in the world. The dramatic increase in FDI after 1992
has been mainly attributed to a wave of new policies of further economic
liberalization. Foreign investors were offered better opportunities to sell their
products in the domestic market and allowed to invest in hitherto restricted
sectors such as retail trade and finance. But it is worth noting that the
devaluation of the Renminbi also played an important part in the surge of
FDI during this period.
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Multinational activity in China is characterized by a very uneven regional
distribution. During the period 1987–2000, about 87 per cent of cumulative
FDI was located in the coastal regions (Wei, 2003). This is a reflection of the
initial policy that restricted FDI to coastal regions and the proximity of those
regions to Hong Kong and Taiwan, the main sources of foreign investment.
Although western and central regions have started gradually to attract more
and more foreign investors, the skewed distribution of FDI in favor of the
eastern coastal regions has raised serious concerns that FDI might exacerbate
existing regional disparities.

Given the huge potential of the Chinese market it is surprising that only
few countries are major FDI sources. Between 1979 and 1991, Hong Kong
accounted for nearly two-thirds of total FDI. Most of the investment from
Hong Kong is export-oriented and tends to concentrate in labor intensive sec-
tors. During the same time period, the share of Japanese and US FDI was
14 per cent and 10 per cent respectively. By 1998 the average share of FDI from
the US had declined to 8 per cent and investment from the European Union
countries accounted for less than 7 per cent of total FDI. In general, FDI from
OECD countries tends to be directed to more capital-intensive sectors and is
predominantly motivated by the desire to access the huge domestic market.

4.3 FDI and product innovation

Why would one expect the increased influx of FDI to have had any effect on
product innovation carried out by state-owned enterprises? In order to
justify this research question we relate to the well-established literature on
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Figure 4.1 FDI flows into China, 1979–2003

Source: China Statistical Yearbook, various issues.
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productivity spillovers from FDI. Productivity spillovers are said to take place
if domestic firms improve their productivity following the influx or
increasing presence of foreign multinationals either in the same or in related
industries.

The theoretical argument for why one may expect productivity spillovers
from foreign MNEs is straightforward. MNEs are expected to have access to
some form of firm specific asset (FSA), such as a superior production
technique, know-how, or management strategy, which has at least some of
the characteristics of a public good and enables the firm to locate profitably
abroad (Caves, 1996). These FSAs can be transferred at low or zero cost
between subsidiaries of the same firm. The possibility for positive spillovers
arises because MNEs may find it difficult to protect a leakage of this FSA to
other firms in the host country. The public good characteristics imply that
once the FSA is out on the external market it can be used by other firms as
well, owing to it being at least to some extent non-rival and non-excludable.

The inability of multinationals to protect their firm-specific asset – giving
rise to spillovers – can be due to a number of different channels. First, there
may be demonstration effects, whereby domestic firms learn the best practice
from MNEs through, for example, imitation or replication of the goods pro-
duced by the latter. Secondly, workers who have some knowledge of the FSA
may leave the MNE and either move to a domestic firm or set up their own
enterprise. Thirdly, domestic firms may learn through customer–supplier rela-
tionships with MNEs. For example, multinationals may provide assistance to
their domestic suppliers in order to enable them to produce high quality
inputs for the MNE. This channel has been stressed as particularly important
for spillovers by, e.g., Javorcik (2004). Competition is also frequently argued to
lead to spillovers. However, in that case there is no transfer of the firm specific
asset; rather, domestic firms on their own accord improve their performance
in order to be able to compete successfully with multinationals.5

Whether the domestic firm’s improved productivity is due to a transfer of
the FSA or through competition the empirical literature usually does not
consider how the firm actually goes about improving productivity.6 Rather,
these analyses usually relate productivity in domestic firms or industries to a
measure of the presence of foreign-owned firms in the same or in vertically
related industries. The former measure is included to capture horizontal (or
intra-industry) spillovers, while the latter is included to capture vertical
spillovers through customer–supplier relationships between domestic and
foreign-owned firms.

Here we argue that one important intermediate step through which firms
can improve productivity is to implement a better technology through prod-
uct innovation. If domestic firms learn a better technology from MNEs, or
aim at reducing inefficiencies due to competition from multinationals, one
way through which they may implement this better technology is through
innovation activity. Hence, we argue that the presence of FDI may lead to

Sourafel Girma, Yundan Gong and Holger Görg 51



spillovers on innovative activity of domestic firms, which in turn enables
these to increase their ability to innovate and, hence, increase their produc-
tivity subsequently as a result of the increase in innovative activity.

That innovative activity is an important determinant of productivity is well
established. Coe and Helpman (1995), for example, provided evidence that
R&D activity is positively related to productivity growth in a cross-country
comparison. Using micro level data, Wang and Tsai (2003) also find a posi-
tive productivity effect of R&D in their analysis of Taiwanese manufacturing
firms. Furthermore, Hu et al. (2005) also establish that R&D activity posi-
tively affects productivity using firm level data for China. Our analysis builds
on these findings and asks whether firms’ innovative activity is positively
affected by the presence of FDI in the same and in related industries.

4.4 Database description and variable construction

We draw on the Annual Report of Industrial Enterprise Statistics compiled by
the State Statistical Bureau of China, covering firms accounting for at least
80 per cent of their respective industrial output. The data set includes
information on firm ownership structure, industry affiliation, geographic loca-
tion, establishment year, employment, gross output, sales, product innovation
(defined as the production of goods involving new technologies), value
added, net fixed assets, exports, R&D and employee training expenditures.7

Multinational enterprises originating from Hong Kong, Macao, or Taiwan are
labeled Ethnic Chinese, whereas other MNEs are called foreign multinationals.
The data available to us cover the period 1999 to 2002.

As pointed out in the previous section, domestic firms can benefit from
horizontal or vertical spillovers from FDI. Accordingly, we first calculate a
variable to capture horizontal spillovers, i.e., effects on domestic firms from
MNEs operating in the same industry. The degree of horizontal FDI in indus-
try j for region r at time t, say HRFDIjrt is constructed as the proportion of
output accounted for by multinational companies. A distance-weighted
measure of foreign presence outside the region but within the same sector is
also computed following the literature on neighborhood agglomeration
(Adsera, 2000). For a firm in region r and industry j, this is defined as

(4.1)

where dkr is the distance between the largest cities in regions k and r. We dis-
tinguish foreign presence in the same region and outside the region as
empirical work has shown that, generally, there appears to be a geographical
dimension to spillovers: they appear to be stronger if domestic firms are
located closely to multinationals (e.g., Girma and Wakelin, 2002).

As has recently been shown by Javorcik (2004) and Girma et al. (2004),
spillovers from FDI in related industries may be even more important than
horizontal spillovers. Hence, we calculate two measures of foreign presence

OUTFDIjrt � �

k�r

HRFDIjkt

d 2
kr
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in backwardly and forwardly linked industries. To gauge the extent of back-
ward linkages (spillovers received by domestic firms in upstream sectors), the
backward measure of FDI for region r and industry j at time t is computed as:

(4.2)

where �kj is the proportion of sector j’s output supplied to industry k. It is
assumed that the greater the proportion of output supplied to an industry
with foreign multinational presence, the greater the degree of linkages
between foreign and local firms. We refer to this FDI as downstream FDI.

The index of regional FDI in upstream (forwardly linked) sectors is
calculated in a similar fashion as

(4.3)

where �kj represents the proportion of sector k’s output supplied to industry j.
This measure of FDI, which we label upstream FDI, captures the extent of for-
ward linkages local firms in downstream sectors have with MNEs in
upstream sectors. Based on FRFDI and BRFDI, distance-weighted measures of
inter-industry FDI outside the region are computed along the lines described
in Equation (4.1).

Thus we hypothesize six potential sources of FDI spillovers: horizontal,
backward and forward FDI, at both regional and extra-regional levels. Each
of these FDI indices is further divided according to the geographic origin of
the investment (Ethnic Chinese8 versus Foreign multinationals) or the mar-
ket orientation of FDI (domestic versus export markets). The latter distinc-
tion has been shown to be important by Girma et al. (2004), who show that
generally positive spillovers appear to be stronger from export oriented FDI,
while domestic market oriented FDI may be more likely to lead to negative
competition effects. As in Girma et al. (2004), the indices for domestic mar-
ket oriented FDI are computed on the basis of the output of foreign firms
sold on the domestic market, whereas export oriented FDI is calculated using
the output of the same firms that is exported.

Region-specific sectoral FDI is computed for the 171 three-digit industries
for which data is available. The information to construct the backward and
forward linkage indices is obtained from the 1997 Input–Output Table of
China published by the State Statistical Bureau. The Input–Output Table
includes 124 sectors, 84 of which are in manufacturing. To construct
distance-weighted indices of FDI outside the region we use data on the road
distance between the capitals of the provinces obtained from the Ministry of
Transportation and Communication.

For 1999 and 2002, Table 4.1 gives the shares of state-owned and foreign-
owned firms in the database across the main regions of China. It is apparent
that foreign-owned firms (defined as those with at least 25 per cent share of

FRFDIjrt � �

k�j

�kj HRFDIkrt

BRFDIjrt � �

k�j

�kj HRFDIkrt
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Table 4.1 Output share of state-owned (SOEs) and foreign-owned (FOEs)
enterprises by province

Share of SOEs Share of FOE

Province 1999 2002 1999 2002

Coastal Region
11 Beijing 0.452 0.384 0.441 0.414
12 Tianjing* 0.236 0.223 0.511 0.528
21 Liaonign* 0.597 0.553 0.198 0.230
31 Shanghai* 0.302 0.232 0.546 0.613
32 Jiangshu* 0.268 0.186 0.265 0.305
33 Zhejiang* 0.191 0.106 0.190 0.200
35 Fujian* 0.207 0.143 0.659 0.657
37 Shandong* 0.356 0.289 0.163 0.163
44 Guangdong* 0.150 0.109 0.626 0.626
46 Hainan* 0.644 0.553 0.232 0.236

Central Region
13 Hebei * 0.463 0.370 0.124 0.128
14 Shanxi 0.627 0.505 0.062 0.074
15 Neimenggu 0.718 0.609 0.119 0.107
22 Jilin 0.679 0.573 0.200 0.262
23 Heilongjiang 0.683 0.641 0.120 0.108
34 Anhui 0.587 0.506 0.095 0.167
36 Jiangxi 0.708 0.617 0.125 0.133
41 Henan 0.466 0.429 0.073 0.072
42 Hubei 0.566 0.532 0.114 0.133
43 Hunan 0.674 0.571 0.061 0.088
45 Guangxi* 0.662 0.496 0.123 0.206

Western Region
50 Chongqin 0.632 0.495 0.139 0.156
51 Sichuan 0.580 0.492 0.079 0.089
52 Guizhou 0.801 0.669 0.031 0.043
53 Yunnan 0.771 0.754 0.062 0.068
54 Tibet 0.711 0.874 0.007 0.004
61 Shanxi 0.688 0.699 0.145 0.113
62 Ganshu 0.776 0.662 0.049 0.049
63 Qinghai 0.835 0.705 0.038 0.044
64 Ningxia 0.679 0.584 0.112 0.114
65 Xinjiang 0.816 0.749 0.049 0.028

Notes:
(i) Authors calculations based on the database used in this chapter.
(ii) The numbers preceding the region names refer to the codes used by the State
Statistical Bureau of China.
(iii) * provinces with Special Economic Zones and open cities.



55

Table 4.2 Summary statistics of the variables used in the econometric
estimation

Mean Std. Dev.

Variable
Product innovation indicator 0.111 0.314
New product sales/total sales (overall) 0.033 0.130
New product sales/total sales 
(innovators only) 0.290 0.273

Export sales/ total sales 0.055 0.096
Labor training expenditure/wage 0.006 0.032
R&D expenditure/total sales 0.002 0.023
Age 27.143 17.683
Three-digit industry market share 0.001 0.007

Regional FDI indices

Sectoral FDI
Foreign Multinationals 0.1068 0.1565
Ethnic Chinese 0.0785 0.1352
Export oriented 0.0458 0.1103
Domestic markets oriented 0.1395 0.1694
Upstream FDI
Foreign Multinationals 0.0009 0.0082
Ethnic Chinese 0.0005 0.0051
Export oriented 0.0006 0.0077
Domestic markets oriented 0.0008 0.0061
Downstream FDI
Foreign Multinationals 0.0005 0.0046
Ethnic Chinese 0.0004 0.0030
Export oriented 0.0002 0.0020
Domestic market oriented 0.0007 0.0054

Indices of FDI outside region

Sectoral FDI
Foreign Multinationals 0.1447 1.1957
Ethnic Chinese 0.0677 0.4368
Export oriented 0.0548 0.7123
Domestic markets oriented 0.1577 0.9702
Upstream FDI
Foreign Multinationals 0.0017 0.0205
Ethnic Chinese 0.0004 0.0046
Export oriented 0.0002 0.0031
Domestic markets oriented 0.0018 0.0210
Downstream FDI
Foreign Multinationals 0.0005 0.0070
Ethnic Chinese 0.0002 0.0024
Export oriented 0.0002 0.0042
Domestic market oriented 0.0005 0.0056



foreign capital) have significant presence in most regions. But FDI is
unevenly distributed across regions, with coastal provinces exhibiting a
much higher presence of foreign-owned enterprises. Since the focus of this
paper is on SOEs, we restrict our analysis to some 30 000 SOEs for which ade-
quate information is available. Table 4.2 provides some summary statistics of
the variables of used in the analysis. The average incidence of innovation
across the sample period is 11 per cent, which is pretty low. However, among
innovating SOEs, the average innovation rate (i.e. new product sales/total
sales) is quite high at 29 per cent.

4.5 The empirical model

Two alternative econometric strategies are employed: an endogenous probit
model to analyse the incidence of product innovation, and an endogenous
Tobit specification to estimate the determinants of the share of new products
in total production.

In the probit model the SOE (indexed by i) either innovates at time t (yit � 1)
or it does not (yit � 0). The probability of product innovation is modeled as:

Pr ob(yit) = � (��X + ��Z) (4.4)

where � is the normal distribution function, X is a vector of firm level deter-
minants of innovation, Z is a vector of FDI indices described in the previous
section, and the full set of industry and time dummies. The vector X consists
of exporting intensity, R&D intensity, age, the ratio of employee training
expenditure to total wage bills and SOE’s market share within the three-digit
industry. The choice of these firm level covariates is guided by theoretical
considerations as well as existing empirical evidence (e.g. Crepon et al.
(1998) and Jefferson et al. (forthcoming)).

The Tobit model can be formulated in terms of a latent variable model as
follows:

(4.5)

The same set of covariates used in the probit model is also employed in the
Tobit specification, but the dependent variable now is the share of new prod-
ucts in total output, S.

In both specifications R&D intensity is potentially endogenous since it is a
major input in the product innovation process, and the choice of this input
is arguably correlated with factors that determine the firm’s decision to
innovate. As a result we estimate the models using the instrumental
variables technique for Probit and Tobit models, which is due to Rivers and

Sit � S*
it    if S*

it�0

Sit � 0     if S*
it�0

S*
it � ��Xit � ��Zit � �it
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Vuong (1988) and Smith and Blundell (1986) respectively. In this chapter we
instrument R&D intensity with lagged profit rates and total liability/assets,
which are both indicators of the financial constraints facing the firms. Here
our working assumption is that, conditional on the exogenous regressors of
the model, past level of financial constraint affects the incidence of new
product innovation through R&D intensity alone.

The estimation of Probit/Tobit models with endogenous regressor (in our
case R&D intensity) involves two steps: (i) running a linear regression of
R&D intensity on the instrumental variables candidates and all other
exogenous regressors, and (ii) estimating the Probit/Tobit models by includ-
ing the residual term from step (i) in the list of covariates. The residual term
is a correction term for the endogeneity problem, and a statistically signifi-
cant coefficient on this correction term can be taken as evidence in favor of
the hypothesis that R&D intensity is indeed endogenous.

4.6 Discussion of the results

In this section the main findings of the chapter are discussed. As can be seen
from Table 4.3, the endogeneity-correction term is statistically significant in
all specifications, vindicating our approach to employ instrumental variable
techniques.

Our econometric estimates indicate that across all models R&D intensity
exerts a positive and significant influence on the rate and incidence of new
product innovation. This is reassuring given that R&D intensity is a major
input in the product innovation process. We also find that SOEs that invest
in the training of their employees have a higher propensity to innovate. This
result underlines the importance of building human capital in order to
engage in innovation.

We document robust evidence that firms that enjoy higher market shares in
their industry are more likely to engage in product innovation activity. This is
consistent with the view that larger firms have the marketing and technologi-
cal capacity as well as the willingness to take the risk to introduce new products.

In contrast to Jefferson et al. (forthcoming), we report that older firms are
more likely to introduce new products than their younger counterparts. It
may be that older SOEs are realizing that their survival depends on the con-
stant upgrading of their productive capabilities and changing their existing
way of doing things.

Interestingly enough, we did not find any relationship between product
innovation and exporting intensity. This would appear to suggest that
among Chinese SOEs exporting is not necessarily an indicator of superior
performance (cf. Kraay, 1999). Indeed, Eckaus (2004) establishes a strong
correlation between subsidies received by loss-making SOEs and their export
performance.
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Table 4.3 FDI and product innovation: marginal effects from endogenous Probit and
Tobit models

Tobit Probit Tobit Probit

Export intensity 0.062 0.011 0.054 0.010
(0.047) (0.011) (0.047) (0.011)

Labor training 0.219 0.068 0.189 0.061
(0.111)** (0.031)** (0.109)* (0.030)**

R&D intensity 18.242 4.372 21.575 5.091
(5.861)*** (1.508)*** (5.513)*** (1.417)***

Age 0.006 0.002 0.006 0.002
(0.000)*** (0.000)*** (0.000)*** (0.000)***

Market share 4.198 2.736 4.087 2.714
(0.395)*** (0.320)*** (0.390)*** (0.319)***

Endogeneity
correction term �17.661 �4.238 �20.993 �4.956

(5.864)*** (1.510)*** (5.516)*** (1.419)***

Regional FDI indices

Sectoral FDI
Foreign Multinationals 0.008 0.002 Export oriented �0.002 �0.000

(0.003)*** (0.001)*** (0.005) (0.001)
Ethnic Chinese 0.003 �0.002 Domestic oriented 0.013 0.003

(0.012) (0.003) (0.003)*** (0.001)***
Upstream FDI
Foreign Multinationals �0.353 �0.110 Export oriented 2.329 0.430

(0.348) (0.093) (1.190)* (0.357)
Ethnic Chinese 1.970 0.382 Domestic oriented �0.283 �0.093

(0.797)** (0.224)* (0.341) (0.089)
Downstream FDI
Foreign Multinationals 2.037 0.629 Export oriented �0.019 0.123

(0.473)*** (0.130)*** (1.038) (0.222)
Ethnic Chinese �1.121 �0.376 Domestic oriented 2.325 0.647

(1.738) (0.440) (0.663)*** (0.155)***

Extra-regional FDI indices

Sectoral FDI
Foreign Multinationals 0.009 0.002 Export oriented �0.001 �0

(0.002)*** (0.001)*** (0.005) (0.001)
Ethnic Chinese �0.003 �0.003 Domestic oriented 0.014 0.004

(0.012) (0.003) (0.003)*** (0.001)***
Upstream FDI
Foreign Multinationals �0.234 �0.068 Export oriented 1.229 0.204

(0.320) (0.078) (0.969) (0.256)
Ethnic Chinese 2.009 0.395 Domestic oriented 0.002 �0.018

(0.771)*** (0.205)* (0.294) (0.067)
Downstream FDI
Foreign Multinationals 2.007 0.589 Export oriented 0.592 0.159

(0.446)*** (0.120)*** (0.841) (0.191)
Ethnic Chinese �1.461 �0.584 Domestic oriented 1.960 0.541

(1.673) (0.451) (0.624)*** (0.144)***
Observations 61389 61389 61389 61389

Notes: (i) Standard errors in parentheses; (ii) *significant at 5%; **significant at 1%; (iii) all specifi-
cations include regional, time and industry dummies.



Turning our attention to the relationship between FDI and product
innovation, it is evident from Table 4.3 that the nature and extent of product
innovation spillovers from multinational firms vary according to the type of
FDI under consideration. Foreign multinationals and domestic market-
oriented in both sectoral and downstream FDI appear to spur the innovative
activity of the average SOEs. By contrast, Ethnic Chinese FDI, which tends to be
less technologically intensive and less export-oriented, does not have any
robust and discernible effect on the product innovation of SOEs in their sector.
This lends support to the view that more export-oriented multinationals are
less likely to be embedded within the host economy. Based on aggregate
provincial data Cheung and Lin (2003) conclude that the export intensity of
FDI firms does not have any influence on domestic R&D activity. Like Cheung
and Lin (2003), we conjecture that the absence of innovation externalities from
export-oriented MNEs might be because these firms are motivated by the desire
to use China’s cheaper labor to produce labor-intensive products for exports.

Existing evidence (e.g. Girma and Gong, 2005) suggests that productivity
spillovers from FDI in China are region-specific, consistent with the widely
held belief that there is a very limited economic integration and labor
mobility between Chinese provinces. A striking result from our econometric
models is the existence of product innovation spillovers from FDI outside
the region. It seems new products launched in one region can easily reach
another region, and innovation spillovers (probably through reverse
engineering) are not geographically limited.

4.7 Policy discussion

The econometric findings that (i) FDI originating from OECD countries and
domestic market seeking FDI are significant channels of innovation
spillovers, and (ii) in-house R&D and employee skill upgrading are impor-
tant determinants of innovation activity, suggest a two-pronged policy
challenge: (i) concentrate on attracting high-tech domestic market oriented
FDI, and (ii) at the same time ensure that SOEs have the right organizational
and incentive structures to develop adequate technical capacity.

However, the scope for ensuring the flow of the ‘right kind’ of FDI can be
rather limited, as placing performance requirements on foreign invested
firms is against the rules of the WTO, which China joined in 2001. Thus, it
appears that getting the firm level fundamentals right is the most potent
policy option conducive to fostering SOEs’ innovative capacity.

Current government policy of enterprise reform is pursuing the idea of
liberalizing (e.g. through privatization) medium and small SOEs, while
retaining larger ones and enhancing their efficiency (e.g., Huang et al.,
1999). However, several scholars (e.g., Lin et al., 1999) argue that SOE reform
in China will only succeed if SOEs are allowed to compete with other
enterprises fairly through the elimination of policy-induced burdens,
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especially the responsibilities of SOEs as providers of medical care, housing
and pension for their workers. However, according to Qian (2003), the key
problem plaguing SOEs is the Communist Party’s control over the appoint-
ment of SOEs managers. Qian (2003) argues that since the selection and
evaluation of managers is on information through bureaucratic rather than
market channels, the best available people are unlikely to be appointed. This
view is also echoed by Chang and Wong (2004), who find that the decision-
making power of local party committees relative to managers is associated
negatively with firm performance. The importance of an efficient manager-
ial incentive structure for promoting in-firm R&D and motivating managers
to constantly seek new products and process innovations is also underlined
in an extensive UNCTAD report (Gabriele, 2001).

The policy option proposed by other economists is more radical in that pri-
vatization is argued to be the only answer to the efficiency problem plaguing
Chinese SOEs (e.g., Fan, 1999; Huang et al., 1999). Here the implicit belief is
that privatization would provide the right incentive scheme for incumbent
managers to make the long-term investment in building up learning and
innovative capabilities. However, as the Russian experience demonstrates,
privatization without the necessary institutional framework (e.g. a well-
defined property rights market) is not guaranteed to lead the efficient
utilization of erstwhile public assets (Jefferson, 1998).

4.8 Concluding remarks

This chapter focuses on an under-explored source of FDI spillovers, namely,
product innovation, and uncovers robust evidence that domestic market
oriented FDI in China facilitates the product innovation process of SOEs. This
suggests that Chinese policy-makers should strive harder to attract foreign
investors that are likely to have stronger linkages with the domestic economy,
the benefits of being the ‘export processing zone of the world’ notwithstanding.

In spite of their diminishing share in total industrial production, Chinese
SOEs still play a vital part in the economy. The welfare of tens of millions of
urban workers, the efficiency of the domestic banking sector and the
generation of adequate state revenues all depend to a large extent on the suc-
cess of SOEs; and we have found that SOEs with internal R&D activity and
investment in human capital development are successful innovators. Thus,
while this chapter carries the optimistic message that FDI acts as a channel
of product innovation externalities to Chinese SOEs, it also underlines the
importance of getting the firm-level fundamentals right.

Notes

1 Holger Görg gratefully acknowledges financial support from the Leverhulme Trust
(Grant No. F114/BF).
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2 ‘Trends and Recent Developments in Foreign Direct Investment’. OECD Directorate
for Financial, Fiscal and Enterprise Affairs, June 2004.

3 Some of the material in this section draws on Chen (1996, 1997), Lemoine (2000)
and Wei (2003).

4 The SEZs consisted of three in Guangdong Province: Shenzhen (across the sea from
Hong Kong), Zhuhai (across the border from Macau), Shantou (on the Guangdong
coast facing Taiwan), and also Xiamen in Fujian Province (on the other side of the
Straits of Taiwan).

5 Competition may also lead to negative spillovers, if domestic firms lose market
share to MNEs. These spillover channels have been described extensively in the
recent literature, see, for example, Blomström and Kokko (1998) and Görg and
Greenaway (2004).

6 An exception is Görg and Strobl (2005) who examine in detail productivity
spillovers through the movement of workers from multinationals to domestic
firms in Ghana.

7 Nominal values are deflated using industry-specific ex-factory price indices
obtained from the China Statistical Yearbook 2004.

8 The distinction between Ethnic Chinese and Foreign FDI can also help assess
whether common culture and language matter for technology transfer.
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5
Obstacles to Innovation and
Multinational Firms in the 
Italian Regions: Firm-level Evidence 
from the Third Community 
Innovation Survey1

Simona Iammarino, Francesca Sanna-Randaccio 
and Maria Savona

5.1 Introduction

The intense debate on the globalization of innovation has drawn increasing
attention to multinational enterprises (MNEs) as creators of innovation
across national boundaries (e.g. Cantwell, 1989, 1995; Niosi, 1999; Petit and
Sanna-Randaccio, 2000). The development of cross-border corporate integra-
tion and intra-border inter-company sectoral integration makes it increasingly
important to examine where and how innovative activities by MNEs are
internationally dispersed and regionally concentrated (Zanfei, 2000;
Cantwell and Piscitello, 2002; Cantwell and Iammarino, 2003).

Notwithstanding the lively ongoing debate, however, too little information
is available on the locational and innovative choices of foreign MNEs relative
to those of nationally-owned firms, and about the (beneficial or detrimental)
integration between MNE innovative activities and territorial systems. This
chapter tries to provide some fresh insights on this topic, all the more crucial
in a country with a relatively weak degree of both active multinationality
and attractiveness towards foreign firms such as Italy. In particular, two main
sets of questions are addressed here:

(1) What are the locational patterns of foreign MNEs’ innovative activities
in Italy? To what extent are innovative behaviors both firm- (i.e. foreign
versus domestic, MNEs versus single firms) and region-specific?

(2) Does the perception of the importance of obstacles to innovation vary
among type of firms and regions? Do such obstacles influence firms’
locational choices and the potential level of innovative activity?
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We study how the probability of perceiving as important the obstacles
to innovation is affected by different firm-, sector- and region-specific
features. Among the firm’s characteristics we take into account: size; type
of ownership, i.e. whether the firm belongs to a foreign-owned group, a
nationally-owned group, or is a single domestic firm; firm’s innovativeness.
We then consider sectoral specificities and include the macro-area in which
the firm is located (north-west; north-east; center; south). The empirical
analysis is carried out on Italian firm-level data provided by the third
Community Innovation Survey (CIS 3), with reference to the period
1998–2000.

The remainder of the chapter is structured as follows. The next section first
of all summarizes the conceptual background relevant to the crucial issue of
the interaction between global and local actors in innovative processes.
Then it briefly recalls the (few) empirical contributions dealing with the
nature and relevance of the obstacles and factors slowing down innovation
activities. Section 5.3 provides a description of the CIS 3 firm-level sample
and a broad picture of firms’ innovative activities in the Italian regions.
Descriptive evidence on the perception of the obstacles to innovation across
regions and type of firm is also reported. Section 5.4 describes the specification
of the model used to explore the factors affecting the probability of perceiving
the obstacles as important, and discusses the results of the econometric testing.
Finally, Section 5.5 summarizes the empirical evidence and draws relevant
implications for public policy.

5.2 Literature background: concepts and 
some empirical evidence

5.2.1 Innovation and the interaction between ‘global’ and ‘local’

There are two clear observations pointing towards the link between geo-
graphical location and industrial performance. The first is that economic
and innovative activities show a strong tendency to agglomerate in certain
locations, giving rise to patterns of national and regional specialization. The
second is that the performance and the growth of firms depend to a large
extent on the conditions of the environment in which they operate, and
particularly on those in the immediate proximity (Malmberg et al., 1996).

The evolutionary view of firms’ growth and technological change allows to
identify the major transformations brought about by globalization, which, in
the case of the MNE, consist of an increasing cross-border interdependence
and integration of all kinds of operations, including those aimed at creating
new knowledge and technology. Consequently, in the last decades, there
has been a shift in attention away from the MNE as a mere vehicle of tech-
nology transfer towards the crucial role it plays as a creator of innovation
and technological knowledge (among others, Chesnais, 1988; Cantwell,
1989, 1992; Pearce, 1989; Birkinshaw, 1996). Dunning and Wymbs (1999)
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have demonstrated that the degree of multinationality is significantly
associated with the perception that firms increase their global technological
advantage from foreign sources (see also Ietto-Gillies, 2001). They pursue
this aim by establishing integrated networks of affiliates, as a means of building
a sustainable competitive advantage based much more on capabilities and
dynamic improvements than on static efficiency criteria (Dunning and
Narula, 1995; Zanfei, 2000; Frost, 2001; Veugelers and Cassiman, 2004).

On the other hand, the importance of contextual factors and systemic
interactions in the process of generation and diffusion of innovation has
been long recognized as a key determinant of the technological and
economic performance of firms, countries and regions. The significance of
the ‘regional/local dimension’ of innovation systems has emerged as the
logical consequence of the interactive model (Kline and Rosenberg, 1986),
which puts the emphasis on the relations with knowledge sources external to
the firm. Such relations – at inter-firm level, between firms and science infra-
structure, between the business sector and the institutional environment, etc. –
are strongly influenced by spatial proximity mechanisms that favor processes
of polarization and cumulativeness (see, for example, Lundvall, 1988; von
Hippel, 1989).

Indeed, as emphasized by Dicken, ‘ “global” and “local” are not fixed
scales; rather, they represent the extreme points of a dialectical continuum
of complex mutual interactions’ (Dicken, 1994, p. 103). As a consequence,
structure and behavior of the two ‘extreme points’ need to be considered
within the context of their increasing interdependence, including both
endogenous determinants and exogenous variables relevant to the analysis
(Cantwell and Iammarino, 2003). In other words, the evaluation of the
effects of FDI in innovative activities has to take into account the fact that such
effects depend both upon the technological strategy and profile of the firm and
upon the characteristics of the host environment (Pearce and Papanastassiou,
1999; Cantwell and Piscitello, 2000; Cantwell and Iammarino, 2001).

The capacity of regions to withstand the (macro) processes of technological
change and globalization is determined by the comparative advantage upon
which they can rely. Being able to build new competencies quickly involves
the ability to establish links at all levels, from the ‘global’ to the ‘local’: the
extent to which a region attracts innovative resources from outside –
spurring its external integration – depends first and foremost upon its extant
absorptive capacity (for example, Cooke, 2001; Asheim and Isaksen, 2002;
Simmie, 2003; Iammarino, 2005). On the other hand, innovation diffusion
is related to the ability of a region to absorb innovation. A crucial element
in the model of local accumulation of knowledge involves the attraction of
outside resources, which may set off strong cumulative processes (Castellani
and Zanfei, 2002). The inflow of knowledge is driven both by actors from the
outside attracted into the region, and by local actors that try and tap into
outside knowledge.
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In this chapter we chose to focus on firms’ and regional differences in the
perception of obstacles to innovation as the decision of (both domestic and
foreign) firms to locate in particular regions and to engage in innovative
activities might be affected, ceteris paribus, by their evaluation of the difficulties
encountered when innovating. Our conjecture is that, other things being
equal, the perception of obstacles depends on the type of firm, and firms
tend to face different types of problems depending on the socio-economic
and institutional contexts in which they are located. This might in turn
translate into vicious circles for least attractive areas, further disparities in
the concentration of economic activities and in the degree of attractiveness,
and lower potential for catching up and growth for the most vulnerable
regions in Italy, a country historically characterized by strong territorial
imbalances. Should the evidence support this conjecture, it would entail
crucial implications in terms of regional and innovation policy and open up
room for public intervention.

5.2.2 Obstacles to innovation: evidence 
from innovation surveys

The empirical literature drawing upon the evidence provided by the
Community Innovation Survey (CIS) and exploring the nature and charac-
teristics of technological innovation across firms and sectors is now large
and consolidated (for the Italian CIS see, among others, Archibugi et al.,
1991; Evangelista et al., 1997). However, among the innovation survey-
based empirical literature, very few contributions have analysed the role of
obstacles, the extent to which they actually hamper or slow down innova-
tion and the factors affecting their perception, at least as (qualitatively)
assessed by the firms themselves. These contributions (Arundel, 1997;
Mohnen and Rosa, 2000; Mohnen and Röller, 2001; Baldwin and Lin, 2002;
Galia and Legros, 2004; Tourigny and Le, 2004) are based on Canadian and
French Innovation Surveys data. Most of them mainly focus on differences
in firms’ characteristics that may affect the perception of the obstacles, as
well as on the extent of complementarities among single obstacles, the latter
being claimed to be crucial in drawing policy indications.

The empirical evidence provided by these contributions is surprisingly
unanimous in showing that the more a firm is involved in R&D and innova-
tive activities, the more it is likely to attach greater importance to the obstacles
faced to innovate. For instance, Baldwin and Lin (2002), following Arundel
(1997), first examine whether the perception of obstacles does discriminate
between innovators and non-innovators – adopters of advanced technologies
vis à vis non-adopters in the case analysed by Baldwin and Lin – and then
estimate whether such a perception makes a difference in the intensity of
innovation among the sub-population of innovators. They find that a larger
proportion of innovators compared with non-innovators, evaluate the
obstacles as more relevant in affecting their innovative activities. Furthermore,
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the study shows that the perception of obstacles as more relevant is associated
to those firms’ characteristics usually conducive to both high innovation
intensity – i.e. high-tech sectors, greater firm size and age – and R&D invest-
ments tout court.

Mohnen and Rosa (2000) carry out the same empirical analysis in the case
of Canadian services over the period 1996–98, though confining their test to
innovative firms only, and using the R&D intensity as a proxy for innovation
intensity. Galia and Legros (2004) base their analysis on CIS 2 data for French
manufacturing firms, in order to identify complementarities among obstacles,
so to be able to draw policy implications regarding sets of obstacles rather
than focusing on the single ones. Also these contributions point out a positive
association between the propensity/intensity of innovation activities and
the likelihood of perceiving as very relevant the obstacles to innovative activ-
ities. Hence, the surveyed firms seem to be more prone to attach importance
to the problems encountered when they innovate, regardless of their industrial
sector, their geographical location (at the national level) and the time-span
considered – so to leave room for a good deal of generalizability of these
results.

The empirical stylized fact of a positive link between innovation propensity/
intensity and the likeliness of evaluating as crucial the barriers to innovation
calls for a plausible interpretation. Most of the reported studies seem to indicate
that the obstacles to innovation, at least as measured in innovation surveys
like the CIS, should not be interpreted as factors preventing innovation or
technology adoption. Rather, they should be more generally considered as
an indicator of how successfully the firm is to overcome them. In this way,
the empirical literature tends to discard the original meaning attached to the
obstacles in the CIS – i.e. a factor hampering or slowing down innovation – and
to consider firms’ assessment as a measure of their ability to overcome them.
However, in our view such an interpretation entails a radical turndown 
vis-à-vis the original design of the CIS questionnaire and, as a consequence,
of the main purpose of CIS designers. The rationale behind the inclusion of
the section on obstacles is to identify potential areas of intervention and
draw sound policy implications to remove barriers to innovation. Hence, the
starting point of assessing the importance of the obstacles to innovation
should adhere to the original meaning as it was conceived by the CIS ques-
tionnaire designers. This latter should not be overlooked – or ignored – 
a posteriori, according to the empirical findings.

In this regard, we believe that a more in-depth empirical support should be
provided to check the actual generalizability of the (positive) relationship
between innovativeness and assessment of obstacle relevance, as well as all
the specific factors affecting the perception of obstacles – i.e. firm-, sector- and
context-specific variables. On the basis of the insights from the literature,
there is ground to expect that MNEs should show a higher innovation
propensity than domestic firms,2 and that, according also to the empirical
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literature on obstacles, the latter should discriminate among the locational
choices of foreign versus domestic firms, as they are to a large extent the
expression of local institutional settings. The exploration of regional and
firm regularities (foreign MNEs vis-à-vis Italian MNEs and single firms) in the
perception of the obstacles’ relevance may allow us to identify the factors
affecting firms’ locational and innovative choices, as well as a potential
domain for regional and innovation policy.

5.3 The structure of the Italian CIS 3 sample

The CIS is based on a European (EUROSTAT) standardized questionnaire, to
which each of the National Statistical Institutes must conform. The Italian
CIS 3 questionnaire, in line with the EUROSTAT, contains a section devoted
to the factors hampering or slowing down innovative activities, which all
respondent firms are required to answer.3 The types of obstacles are grouped
according to whether they are of economic/financial nature; related to the
organizational (internal) structure of the firm; and other obstacles.4 All
respondent firms are asked to rate the importance of each of the obstacles as
affecting their (innovation) activity, on a 4-point Likert scale, which goes
from 0 (not relevant) to 3 (very important). The micro-data used in the
empirical analysis come from the Italian CIS 3 provided by the National
Institute of Statistics (ISTAT), and covers the period 1998–2000. The sample
is composed of 15 512 firms, stratified by industry and size, representative of
a universe of 164 599 firms.5

Table 5.1 provides a general picture of the structure of the CIS sample. The
table reports the total number of sample firms, in absolute values and as a
percentage of the general total respectively by:

(i) type of firm (firm belonging to a foreign group, to an Italian group, or
single domestic);6

(ii) location (firm located in the north-west, north-east, center and South);7

(iii) sector (19 sectors, both manufacturing and services).

Table 5.1 reports also the number of innovative firms by each category and the
relative percentage out of the total number of firms by category. The distribu-
tion of firms by type of ownership shows that a large proportion (77 per cent)
of respondents does not belong to groups. About 23 per cent of the respondent
firms belong to a group, and only less than 6 per cent of the total has stated
to belong to a foreign group, reflecting the relatively marginal dimension
of the foreign presence in Italy. Yet, in line with the results of theoretical
models and with the bulk of empirical evidence, in the Italian case the
percentage of innovators among foreign MNEs (57.5 per cent) is almost
double that of single domestic firms (31 per cent),8 and higher than that of
Italian MNEs (50 per cent).
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As is well known, the Italian economic system is typically characterized by
strong geographical polarization of wealth and imbalances of both production
and innovative activities, which are among the sharpest in the European
regions. The results of previous CIS-based empirical studies on Italian tech-
nological innovation at the regional level had shown that the territorial
distribution of innovation turns out to be highly concentrated in just a few
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Table 5.1 Structure of the sample and percentage of innovative firms

Firms Number of Innovative
Number (per cent innovative firms 

Variables of firms of total) firms (per cent)

Type of firms

Firm belonging to a domestic group 2595 16.7 1301 50.1
Firm belonging to a foreign group 905 5.8 520 57.5
Single domestic firm 12012 77.4 3683 30.7

Total sample 15512 100.0 5504 35.5

Location of firms

Firm located in the north west of Italy 4852 31.3 1939 40.0
Firm located in the north east of Italy 4503 29.0 1804 40.0
Firm located in the center of Italy 2979 19.2 980 32.9
Firm located in the south-islands 3178 20.5 781 24.6
of Italy

Total sample 15512 100.0 5504 35.5

Sectors

Extraction 232 1.5 48 20.7
Food, beverage and tobacco 627 4.0 229 36.5
Textile, clothing and leather 1186 7.7 278 23.4
Wood, paper, printing and publishing 1502 9.7 508 33.8
Coke, oil, nuclear, chemicals 617 4.0 351 56.9
Plastic and non metal products 1071 6.9 451 42.1
Metals 1061 6.8 440 41.5
Machinery and equipment 697 4.5 433 62.1
Electrical machinery, electronics 
and optical 1124 7.3 618 55.0

Transport goods 525 3.4 221 42.1
Other manufacturing 624 4.0 194 31.1
Energy, gas and water 212 1.4 58 27.4
Trade 1722 11.1 408 23.7
Hotels and restaurants 529 3.4 89 16.8
Transport services and communication 1321 8.5 254 19.2
Financial services 770 5.0 409 53.1
Real estate 187 1.2 29 15.5
Computer, R&D, KIBS* 740 4.8 353 47.7
Other business services 765 4.9 133 17.4

Total sample 15512 100.0 5504 35.5

Note: * KIBS include engineering and technical consultancy.



regions (among others, Iammarino et al., 1998; Evangelista et al., 2001,
2002).9

CIS 3 data on the distribution of respondent firms by type across the macro-
regions generally confirm such imbalances. Firms belonging to a foreign
group are strongly concentrated in the north-west (almost 60 per cent of the
total foreign presence in the country). The whole north accounts for almost
80 per cent of foreign MNEs. Conversely, the choice to locate in southern
regions is definitely marginal for foreign MNEs, whereas Italian groups’
territorial distribution is slightly more balanced (though, the north as a
whole actually hosts around 65 per cent of Italian-owned MNEs). The southern
part of the country recovers in terms of single domestic firms, whose
geographical location is by far the most evenly distributed across the four
geographical areas here considered. The Independence Chi-square test
conducted on the distribution of firms by type across the macro-regions is
significant at the 1 per cent level, showing that foreign groups locate in the
north-west of Italy significantly more than expected on the basis of a
perfectly random distribution. Similarly, the test allows claiming that foreign
groups tend to locate in the other Italian macro-regions significantly less
than expected.

Table 5.2 reports the percentages of innovative firms both by type and
macro-region. Such percentages relate to the weighted sample (which
explains the differences with the values reported in Table 5.1, related to the
sample). The evidence produced in Table 5.2 confirms both the ‘regional
innovative divide’ of Italy – with central and, especially, southern regions
showing substantially lower innovation propensity compared with the
north, irrespective of the type of firm – as well as the ‘innovation gap’
between foreign and domestic firms, irrespective of their location. It is
notable that this ‘innovation gap’ is particularly wide in the south: the share
of innovative firms in the north of Italy (about 35 per cent in both north-west
and north-east) is in fact higher than those in the center (29 per cent) and,
especially, in the south (20 per cent).

One of the aims of this chapter is to analyse whether the Italian regional
innovation divide is reflected, ceteris paribus (that is to say, taking into
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Table 5.2 Distribution of innovative firms by type and macro-region, weighted sample

Innovative Innovative Innovative firms 
firms in firms in not belonging to Total by 

Italian group foreign group an industrial macro-region 
Macro-regions (per cent) (per cent) group (per cent) (per cent)

North-west 44.9 53.2 31.5 33.7
North-east 48.4 59.0 32.5 34.4
Center 44.1 49.4 26.8 29.0
South 33.2 46.0 19.1 20.3

Total by type 44.3 53.5 28.8 30.9



account size and sectoral effects), by the territorial distribution of foreign
MNEs. The description of the sample seems to suggest that this might be
the case, as the regional distribution of firms belonging to foreign groups is
significantly higher in the north (particularly in the north-west), where,
moreover, the percentage of innovators within the category of foreign MNEs
is also particularly high. Yet, such descriptive evidence does not allow us to
infer any conclusion, not only in terms of causal relationships, but even less
so in terms of structural associations among these empirical facts.

Our second conjecture was that regional and firms’ specificities in the
perception of obstacles to innovation might play a role in the locational and
innovative choices of firms in Italy. The sectoral and regional distribution of
the share of sampled firms that has perceived as important or very important
(values 2 and 3 of the Likert scale) each of the obstacles to innovation shows
some interesting evidence. First, the obstacles more frequently indicated
as important by firms are of economic/financial nature. The incidence of
problems related to high innovation costs, excessive financial risks and lack
of financial resources appears to be higher (respectively 30 per cent, 23 per cent
and 20 per cent) than that of the obstacles related to firms’ internal organiza-
tion or to institutional rigidities. The lack of skilled personnel is also indicated
as a relevant obstacle (for 20 per cent of the firms), as expected given that the
scarcity of human capital is unanimously considered not only a crucial variable
in explaining firm innovativeness, but often also a distinctive feature
between foreign and domestic firms. The least problematic factors seem to
concern the collection of information to innovate: lack of information on tech-
nology or markets are indicated as being very important by only 13 per cent
of firms. Secondly, as far as the sectoral specificities are concerned, a systematic
difference occurs between the perception of obstacles in manufacturing and
service activities. In particular, firms in services show a lower attitude to per-
ceive as relevant the majority of the obstacles indicated in the questionnaire.
This is the case for all the financial-related barriers and for those linked to the
lack of skilled personnel and of information on technology and markets.
There is instead no remarkable difference, at least on a merely descriptive
level, between services and manufacturing when they face problems related
to internal organization flexibility, regulatory system or lack of customer
response to innovative products and services. Thirdly, the sectors that seem
to experience more serious difficulties are machinery and equipment and
electrical machinery, electronics and optical. Similarly, sectors with a higher
evaluation of the importance of obstacles among services are Computer,
R&D and Knowledge Intensive Business Services (KIBS).

At a first glance, these descriptive results on the perceived importance
of obstacles are definitely in line with the main findings of the empirical
contributions reviewed in Section 5.2.2, according to which a higher evalu-
ation of obstacles is more frequent in firms belonging to the most innovative
sectors, or to those with higher R&D and technology adoption. This would
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simultaneously explain not only the cases of machinery, electronics and
knowledge-intensive services, but also, by and large, the systematic differences
occurring between manufacturing and service sectors.

On the other hand, turning to the perception of obstacles by macro-region,
some peculiar features are found for the whole sample. Rather surprisingly,
for most types of obstacles, the respondents located in the north-east are
those with the highest perception of their importance. Only the lack of
financial resources and regulation rigidities are perceived as more relevant in
the south than in other parts of the country. Conversely, with no exception,
firms in the north-west and in central regions are those that recognize the
difficulties to innovation as less important. In the southern regions, the
perception of obstacles is higher than the average particularly in the case of
lack of financial resources and regulation rigidities.

This evidence called for a more in-depth exploration of the data, particularly
to check whether a systematic difference occurs between (foreign-owned vs.
nationally-owned) firms and among regions, as well as between innovators
and non-innovators, in the perception of obstacles to innovation.

5.4 Econometric analysis

5.4.1 The model

We estimated the probability of the event ‘firm evaluating the obstacle(s) as
important or very important’ occurring as a function of a series of regressors,
among which firm size, sectoral specificities, ownership type, geographical
location, innovativeness (that is, whether the firm has introduced an inno-
vation or not). The dependent variables relate to the perceptions of the
obstacles to innovation as indicated by firms (section 12.3 of the Italian CIS
questionnaire) according to a 4-point Likert scale, which goes from 0 (not
relevant) to 3 (highly important).10 It is important to bear in mind that this
variable is qualitative in nature and represents the evaluation provided by
the respondents to the perceived factors hampering innovation activity. The
formulation of section 12.3 of the questionnaire11 does not indicate a direct
causal effect between the perception of the obstacle and the choice of intro-
ducing or not an innovation.

It should also be recalled that the CIS questionnaire itself classifies the nine
obstacles according to their nature (i.e. economic-financial; organizational-
internal and others). This feature is important in affecting the choice of the
model specification and the estimation method, as firms might tend to
assess similarly obstacles belonging to the same category. In other words, the
model specification and the estimation method should account (and control)
for the fact that the obstacles’ rating are correlated due to both the formulation
of the questionnaire and the nature itself of the variables considered. Yet, we
are interested in assessing the association of the chosen regressors to each
single obstacle, in the belief that each one has an informative potential per se,
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controlling for the possible presence of an unobserved structure which
correlates obstacles among themselves.12

Hence, the nature of the dependent variable and the structure of the ques-
tionnaire imposed two econometric choices. First, we estimated the probability
that a firm evaluates the obstacle(s) as important using a Probit model esti-
mated by Maximum Likelihood Estimation (MLE). Second, we employed a
MLE of a Multivariate Probit Model (MPM) on the nine obstacles.
Specifically, the MPM allows the error terms to be freely correlated across
equations in a similar fashion as in seemingly unrelated least square regres-
sions (the so-called SUR models). The use of MPM in this work, therefore,
allows us to account (and control) for the fact that the nine obstacles’ ratings
are correlated with one another (Greene, 2000; Cappellari and Jenkins, 2003).

The general specification of the MPM is as follows:

(5.1)

here
yij � 1, if y* � {2,3} and 0 otherwise
with i � 1, … … … .n (observations)
and j � 1, … … … .9 (obstacles, i.e. equations)
The equations’ disturbances uij have a multivariate normal distribution with
mean vector 0 and variance-covariance matrix V, where V has the leading
diagonal elements equal to 1 and correlation 	jk � 	kj 
 j,k � [1;9] as 
off-diagonals elements. The MLE of MPM was carried out following
Cappellari and Jenkins’ (2003) set up of the mvprobit program in STATA.13

Appendix A.5.1 displays the list of dependent and independent variables
included in the estimations.

The set of regressors included in the estimation procedure relates to:

(i) firm specific characteristics;
(ii) regional location;
(iii) industrial sector.

The first set (i) of regressors includes all firms’ specific characteristics, and in
particular a proxy for size (log value of the number of employees in 1998);
three dummies identifying the type of firms, namely whether the firm
belongs to a foreign group, an Italian group or whether the firm is a single
(Italian) one. Further, we include a dummy (innovativeness) for firms that
have introduced at least a product and/or a process innovation over the
period 1998–2000 (which assumes values 1 for firms answering yes and
0 otherwise).

The second set (ii) of independent variables accounts for the firms’ loca-
tion. Four dummies have been constructed, according to whether the firm
is located in the north-west of Italy (Piemonte, Val d’Aosta, Lombardia,

y*
ij � aj � b�

jxij � uij,
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Liguria); in the north-east (Veneto, Friuli, Trentino, Emilia); in the center of
the country (Marche, Umbria, Toscana, Lazio); or, finally, in the southern
regions of Italy (Abruzzo, Molise, Campania, Basilicata, Calabria, Puglia,
Sicilia, Sardegna).

Finally, the third set (iii) of independent variables includes the sector of
activity of the firm. All sectors of the economy are covered, from extraction
activities to business services. We took great care in defining the sectoral
dummies, especially for the service sector, trying to preserve homogeneity
both in terms of numerosity and, by and large, of technological characteristics.
Among services, for instance, we have constructed a dummy for firms
belonging to Computer and related, R&D and KIBS, that is to say the (three-
digit level) sectors of architectural and engineering services and technical
consultancy. Other business services include legal and accounting services,
marketing, cleaning, and security.

5.4.2 Econometric results

Table 5.3 reports the results of the MPM estimation carried out on the full
sample of 15 512 firms.14 It shows the results of the nine separate equations
for each of the obstacles evaluated by the sampled firms, as a function of the
regressors listed in Appendix A.5.1 and distinguished by location and firm-
specific characteristics (the coefficients of the sectoral dummies are not
included in the table). The reference categories against which the coefficients
have to be read are reported in the table.

The specification of the model chosen proved quite effective in character-
izing the evaluation of obstacles by firms. The coefficients of the indepen-
dent variables related to location are significant for certain type of obstacles,
mostly of internal-organizational nature. The dummy for innovativeness is
systematically significant across different obstacles. Finally, the variable
related to the type of firm also seems to be significantly associated to the
evaluation of obstacles. All estimations include sectoral fixed effects.

Overall, a visible pattern of ‘regional innovative divide’ in terms of obsta-
cle perception emerges, which places the north and the center of Italy as
locations where firms tend to evaluate the obstacles to innovate significantly
less frequently than those in the South. Firms in the north and center tend
to evaluate the lack of financial resources (as an important impediment to
their innovative activity) significantly less than firms located in the South.
The same applies when we account for obstacles related to the information
on technology and markets. While most of the obstacles are perceived as less
important by firms located in the north–center of Italy (as compared to the
reference category of southern firms), the lack of skilled personnel seems on
the contrary to represent a more serious difficulty for firms in the north-east
(significance at 1 per cent). Interestingly, the perception of regulation rigidi-
ties is also significantly lower for firms located in the north-west. Although
probably not fully representative of the variety of local innovation models,
these results still support the traditional north–south distinction of the
Italian innovation system.
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The coefficients of the dummies of the type of firm by ownership also indi-
cate a robust and clear picture on the differences in the perception of obstacles
as dependent on whether the firm belongs to a group, and, particularly, to
a foreign group. Firms belonging to a foreign group tend to evaluate the
obstacles to innovation as important or very important significantly less
than the reference category (single domestic firms). This holds across every
type of obstacle, except the lack of organizational flexibility. Interestingly,
the coefficients of the dummy ‘Foreign group’ are significantly lower when
compared to those of the ‘Italian group’. This result holds also in the case of
regulation rigidities, which on the contrary one could have expected to be a
more relevant obstacle for foreign-owned firms. Yet, in general, it seems that
the actual strong difference in the perception of obstacles arises between
firms belonging to a group (i.e. foreign and Italian MNEs) and single domestic
firms, rather than between firms according to the nationality of the ownership.

The structural association between the innovativeness of firms and their
perception of the obstacles to innovation turns out to be very much in line
with the previous empirical literature summarized in Section 5.2.2. Specifically,
our results confirm that the more a firm is likely to introduce a product or
process innovation, the higher the probability that it indicates as relevant or
very relevant the problems faced to innovate. This relationship turns out to
be stronger for economic/financial-related obstacles (coefficients between 0.35
and 0.36) and similarly significant for internal-organizational factors and
regulatory rigidities (coefficients between 0.19 and 0.34). We find, though,
that this link does not hold when firms evaluate the importance of the lack
of clients’ responsiveness to innovative products as an impediment to carry
out innovation activity (the significant coefficients being negative). Framed
otherwise, the market response to the introduction of new products/services
turns out to be an actual barrier for non-innovative firms, potentially affecting
the decision whether to innovate or not. The interpretation of this result, also
in the light of the existing literature on the relationship between innovation
and impediments perception, leads us to infer that the risk of not meeting
the clients’ interest and, therefore, of failing to increase market shares, actually
prevents firms from carrying out innovation activities. At the micro-level of
analysis, this result might be stylized in a ‘Schmooklerian’ framework,
according to which the decision to invest in innovation is somehow
‘demand-led’.

As to the role of size, we find that while financial obstacles are considered
as important factors hampering innovative efforts more by small than by
large firms, the reverse is the case for internal-organizational impediments.

5.5 Summary and conclusions

The major finding of this study is that important differences on how obstacles
to innovation are perceived by firms occur both across regions and across
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types of firms. Overall, as compared to the reference category, which is
a non-innovative single domestic firm, located in the south of Italy and
operating in the real estate sector, firms located in the north and in the center
of the country and belonging to either foreign- or Italian-owned groups tend
significantly less frequently to perceive obstacles to innovation as relevant.

In line with the bulk of empirical contributions specifically devoted to this
issue, the most interesting result is the structural association between firms’
perception of obstacles to innovation and their propensity to innovate. As
expected, this relationship turns out to be positive, leading us to conclude
that the evaluation of obstacles as relevant is a symptom of a higher awareness
of innovative firms of the problems encountered when carrying out innova-
tion activities. Hence, innovative firms, and particularly MNEs, seem to be
more aware of the problems encountered as compared to non-innovative
firms. Our interpretation is that we should relate the perception of obstacles
to the experience and learning processes of firms when they actually carry
out innovation. Such processes are relatively faster in MNEs, as they experience
various business cultures and institutional environments and face different
types of barriers to innovation, leading to higher awareness of problems (and
therefore higher ‘rating’).

As stated above, the fact that the evidence seems to suggest that innovative
firms – relative to non-innovative ones – show a higher awareness of the factors
that in principle should represent a deterrent for innovation does not imply,
in our view, that such higher awareness can be used also as a measure of the
ability to overcome the obstacles. The policy implications of the two views
are symmetrically opposite. Should one attach to the obstacles relevance in
firms’ assessment the meaning of an indicator of ability to overcome the
problems, policy-makers would have no reason whatsoever to remove or
release the constraint of the obstacle. On the contrary, should the positive
association between innovativeness and perception of obstacles’ relevance
be interpreted as a measure of (innovative) firms’ higher awareness of
the problems encountered (not reversing the original meaning of the obstacle
as a barrier), this would consistently call for policy action aiming to remove
or release such constraints to innovation.

More generally, the integrated modes of knowledge creation within con-
temporary multinational firms suggest that the quite widespread host location
obsession with MNE footloose and crowding-out potential has become obso-
lete. To disregard MNE transition and its dynamic scope may lead to myopic
policy perspectives, which fail to address the possibility for mutual knowledge
enrichment for both MNEs and territorial systems, therefore missing funda-
mental opportunities for local growth. However, how to attract asset-seeking
and knowledge-producing foreign investment, or how to promote innovation-
conducive environments (i.e. fostering the local capacity to generate, absorb
and diffuse knowledge), is something still rather unclear, and further research
is needed to provide a sounder base for public intervention.
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Notes

1 This chapter is the outcome of a research collaboration between the Italian
National Institute of Statistics (ISTAT) and the Department of Informatica
and Sistemistica of the University of Rome “La Sapienza”, within the Project 
MIUR-COFIN on ‘Foreign Direct Investments in Productive Activities and R&D
with Localised Technological Spillovers: Effects on the Host Country’. The authors
wish to thank Valeria Mastrostefano, Giulio Perani and Giovanni Seri from ISTAT
for having provided access to the data used in this work. We are also grateful to
Grazia Ietto-Gillies, Lionel Nesta and Mario Pianta for comments on previous
drafts of the chapter. The usual disclaimers apply.

2 See, for example, the very recent and detailed study of the UK CIS by Frenz and
Ietto-Gillies (2005).

3 It should be noted that only the sub-sample of innovative firms – those who
declared to have introduced at least a product or process innovation over the three
years 1998–2000 – is required to answer the majority of the CIS questionnaire. The
question on obstacles to innovation is instead addressed to the whole sample of
respondent firms, whether they are innovative or not.

4 In particular, the CIS questionnaire includes: excessive financial risk, innovation costs
too high, lack of financial sources (economic/financial obstacles); lack of organiza-
tional flexibility, lack of qualified personnel, lack of information on technology, lack
of information on markets (organizational/internal obstacles); rigidities of regula-
tion and normative standards; lack of customer responsiveness to new products
and services (other obstacles).

5 The sample is not stratified by region. ISTAT has conformed to the (standardized)
sampling criteria imposed by EUROSTAT, according to which the sample stratifica-
tion by region is not compulsory and is left to the choice of the single National
Institute of Statistics. The descriptive frequencies by macro-region reported respec-
tively in Table 5.1 and Table 5.2 have therefore to be taken cautiously, as the num-
bers might not be entirely representative.

6 Although not all Italian firms belonging to groups are multinationals and not all
single Italian firms are uni-national, it is reasonable to assume that the proportion
of firms that are multinational is considerably higher in the case of firms belonging
to groups than in the case of single firms. We thus consider Italian firms belonging
to groups as a proxy for Italian MNEs. Unfortunately, our data set does not allow
the distinction between the Italian groups entirely located in Italy and those whose
affiliates/subsidiaries are also located abroad. See Frenz and Ietto-Gillies (2005) for
the most detailed categories of firm types in the case of the UK CIS.

7 The location is referred to the enterprise’s main headquarters in the national
territory, and not to other locations (in the case of multi-plant firms).

8 It should be noted, though, that also in previous rounds of CIS, relating to the
1992–94 and 1994–96 period, only about one-third of Italian (single) firms had
declared to have introduced at least one product or process innovation over the
period covered by the survey, which might represent therefore a sort of threshold
of the Italian industrial tissue. In this case, the percentage of 35 per cent averages
the response by both manufacturing and service sectors.

9 In line with these results, Cantwell and Iammarino (2003) found that the location
of technological activities of foreign-owned MNEs tends to be even more agglom-
erated at the sub-national level than that of their domestic counterparts (large
nationally-owned MNEs), and that a geographical hierarchy of regional centers in
Italy could be established on the basis of different types of agglomeration
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forces across the national space. These findings again supported the fact that the
majority of Italian regions lags behind, not only in terms of domestic innovative
activity, but even more in terms of the absolute level of foreign-owned innovation
that they are able to attract.

10 The dependent variable used in the estimation procedures is a dichotomous
variable for firms which have evaluated each category of obstacle as important or
very important (evaluation 2 and 3 of the Likert scale proposed in the CIS
questionnaire). A dummy variable has been thus created, which takes value 1
for firms that have responded 2 or 3 when asked to evaluate the importance of
the obstacle, and 0 otherwise. The use of the dummy as dependent variable does
not affect the robustness of the results as compared to the use of the (discrete)
values of the obstacles evaluation (i.e. the multinomial ordered multivariate probit
model).

11 Firms were asked to ‘grade the importance of any hampering factor to technological
innovation activity which the enterprise has experienced’.

12 An alternative method would have envisaged a regrouping of the obstacles
according to their nature (i.e. economic–financial; organizational; others) as in
Galia and Legros (2004), Mohnen and Rosa (2000) and Mohnen and Röller (2001),
all pointing out the complementarities among obstacles. Yet, we believe that
exploring complementarities among sets of obstacles that are already grouped in sets
within the questionnaire could be tricky and lead to biased results as firms might
tend to evaluate similarly obstacles grouped under the same heading already in
the questionnaire.

13 Cappellari and Jenkins built up the STATA algorithms to calculate multivariate
Normal probability distribution functions using simulation Maximum
Likelihood.

14 The estimation was carried out first on the full sample of responding firms. A sec-
ond set of estimations has been conducted respectively on the sub-sample of for-
eign MNEs, Italian MNEs and single domestic firms, to allow for a more in-depth
exploration of regional differences within each type of firms. Results are available
from the authors.
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Appendix

Table A.5.1 List of variables included in the empirical analysis

Variables Notes

Dependent variable
Excessive financial risk
Too high innovation costs
Lack of appropriate sources of finance
Lack of organisational flexibility within 
the enterprise

Lack of qualified personnel Dummy for firm evaluating the obstacle
Lack of information on technology} as important or very important*
Lack of information on markets
Insufficient flexibility of regulation 
and normative standards

Lack of customer responsiveness to 
new goods and services

Independent variables: firm specific
Size Number of employees in 1998 (log value)
Foreign groups Dummy for firm belonging to a foreign 

group
Italian groups Dummy for firm belonging to an Italian

group
Single Italian firm Dummy for firm not belonging to a 

group (Italian)
INN Dummy for firm introducing a product 

or a process innovation during 
1998–2000 (yes � 1; no � 0)

Total R&D expenditure per employee Total R&D expenditure per employee
(log value)

Innovative firms with no R&D Dummy for firm introducing an inno-
expenditure vation during 1998–2000 and no R&D

expenditure (yes � 1; no � 0)

Independent variables: location of firm
North-west Dummy for firm located in the North West

(Piemonte, Val d’Aosta,Lombardia,
Liguria)

North-east Dummy for firm located in the North East
(Veneto, Friuli, Trentino, Emilia )

Center Dummy for firm located in the Center 
(Marche, Umbria, Toscana, Lazio)

South Dummy for firm located in the South 
(Abruzzo, Molise, Campania, Basilicata,
Calabria, Puglia, Sicilia, Sardegna)
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Independent variables: sectoral affiliation
Extraction
Food, beverage and tobacco
Textile, clothing and leather
Wood, paper, printing and publishing
Coke, oil, nuclear, chemicals
Plastic and non metal products
Metals
Machinery and equipment
Electrical machinery, electronics Dummy for firm belonging to each sector
and optical

Transport goods
Other manufacturing
Energy, gas and water
Trade
Hotels and restaurants
Transport services and communication
Financial services
Real estate
Computer, R&D, KIBS**
Other business services

Notes: * Evaluation on a Likert scale: 0 (not relevant); 1 (low importance); 2 (medium importance);
3 (high importance).
Dummy variables have been created that take value 1 for evaluation 2 and 3 and 0 otherwise.
** KIBS include engineering and technical consultancy.
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6
Evolution of Industry Clusters 
through Spin-offs and the Role 
of Flagship Firms
Manuel P. Ferreira, Ana Teresa Tavares and William Hesterly

6.1 Introduction

The manner in which clusters emerge and evolve is important for public policy
and corporate strategy. Understanding how and why clusters emerge and
develop provides insights into agglomeration phenomena, innovation
capacity, location advantages, and may influence local governments’ invest-
ments. Extant research has traced the origins of clusters to historical trajectories
and to reasonably random and undefined exogenous events (Hendry et al.,
2000). In other instances, scholars identify life-cycle patterns to show that
clusters are living entities that thrive and fail in response to environmental
shifts (Swann, 1998). Others focus on unusual entrepreneurial dynamism
and innovation in some regions (Saxenian, 1994; Pinch and Henry, 1999;
Feldman, 2001; Zander, 2003). Extant research has two main perspectives:
first, the discussion on how innovation may or may not occur as the density
of firms in the cluster increases; second, the idea that firms’ co-location
induces isomorphic behavior.

In this chapter we follow our recent work (Ferreira et al., 2006) in advancing
a complementary approach to entrepreneurship in industry clusters, and
especially those clusters that have a regional base. Specifically, we posit that
some clusters may emerge and develop more endogenously than usually
considered in the literature, through the gestation of new firms. The latter
are entrepreneurial spin-offs by employees that exit their parent firm, or pre-
vious employer, to start their own businesses. By focusing on entrepreneurial
issues at the genesis of at least some clusters, we contribute primarily to
research on the evolution of clusters as a function of entrepreneurial activity
by entrepreneurs that are insiders to the cluster, and also to the literature on
the value of networks to support entrepreneurial dynamism and success
(Coviello and Munro, 1995; Sorenson and Audia, 2000). Moreover, we also
formulate some insights on the possible role of multinational enterprises

87



(MNEs) in originating clusters, further complementing existing clusters’
research. MNEs may be leader firms whose business focus, strategies, and
business ties inside and outside of the cluster may prove a fertile ground for
individuals’ entrepreneurial actions.

The intersection of research on clusters with that on entrepreneurship
permits a novel approach to social networks in regionally bounded clusters.
Based on studies on parent-progeny relations (genealogical trees), advantages
and hazards (Brittain and Freeman, 1980; Saxenian, 1994; Klepper, 2001;
Phillips, 2002), we suggest a format of new firms’ foundation relying mainly
on the network benefits emerging for both spin-offs and parents. Our
approach departs from extant studies observing spin-offs as parasites that
feed from knowledge acquired at the parent, or from the ‘brain-drain’
hypothesis (Stinchcombe, 1965; Brittain and Freeman, 1980; Phillips, 2002).
We suggest that beyond the argument that spin-offs imitate the parent’s
routines, structures, markets, products, and technologies, there is a more
appealing argument based on the social embeddedness emerging in some spin-
offs. The latter are spawned from leader flagship firms that will drive the
cluster’s evolution. These may be domestic or foreign-owned. In this chapter
we clarify our concept of ‘flagship’. We further articulate some considerations
on the effects of the flagships being an indigenous versus a foreign entity
leading the cluster’s genesis and evolution.

We advance that the relationships of the new spin-offs with parent firms,
other siblings, and the broader business network of the parent carry sub-
stantial network benefits. These parent–progeny relationships can be crucial
to overcome liabilities of newness and smallness (Stinchcombe, 1965;
Hannan and Freeman, 1977), and the absence of legitimacy (Carroll, 1984)
that often characterize small new spin-offs. Not only do these relationships
increase spin-offs’ likelihood of success because they help to identify oppor-
tunities, secure start-up resources (Singh et al., 1986; Oviatt and McDougall,
1995; Uzzi, 1997), and reduce resource dependence uncertainties, they also
provide an advantage to insider spin-offs vis-à-vis outsider start-ups. We
illustrate this model of cluster emergence and evolution (termed ‘motherhood
model’), and the respective network benefits arising for both spin-offs and
parents in an exploratory case study of a plastic molds cluster in Portugal. In
sum, we build on the idea that only by observing the genesis of the ties
between firms are we better able to understand the formation and evolution
of the inter-firm organizational forms that preside in clusters, thus enabling
us to understand how clusters develop.

The remainder of the chapter is organized as follows. Section 6.2 reviews
relevant work on clusters’ dynamism, focusing on parenting processes, and
explains the endogenous evolution of some clusters based on entrepreneurial
activity and network benefits. Section 6.3 focuses on flagship firms, specifies
how we use the ‘flagship’ concept, and highlights a debate on the relevance
of the flagship being a domestic company, or a foreign-owned subsidiary.
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Following that, we provide a case-study illustration. We conclude and discuss
policy issues related to the themes addressed.

6.2 The motherhood model

6.2.1 Parenting spin-offs

Research on industry clusters identified a specific model of clusters’ develop-
ment in which the clusters’ composition can be traced back to one, or a few,
original firm(s). This work has been rooted in entrepreneurship studies and
mainly in the observation that clusters might start by accident through the
presence of focal firms that generate spin-offs (Arthur, 1990; Hendry et al.,
2000). Some case studies found evidence that, indeed, the origin of the clusters
is often due to one or a small group of companies (Saxenian, 1994; Dalum,
1995). The composition of those clusters is thus strongly influenced by a
parenting process (Klepper, 2001), and the ties of the firms in the clusters, is
found in the original firm’s genealogy. For example, Dalum (1995) noted
how in the radio communications cluster in Denmark most firms’ genealogy
was tied to one manufacturer of off-shore radio equipment. Saxenian’s
(1994) work on Silicon Valley uncovered that a large part of the dynamism
of that area was induced by employees that exited Fairchild in what she
called the ‘family tree’ of Fairchild Semiconductors (Saxenian, 1994). The
offspring that originated the Springfield metalworking sector (Forrant and
Flynn, 1998) is another example of an original firm and a family tree. Not all
these spin-offs maintain ties to the parent; some may even compete with it,
or the entrepreneur may have left the firm disgruntled. However, generally,
spin-offs tend to locate near the parent, possibly to avoid the burden of
relocating families and moving away from social contacts (Zander, 2003).
Thus, these spin-offs will be able to benefit from previous social and business
contacts.

Research on parent–progeny or parenting processes in entrepreneurship
and clusters research has mostly focused on the transfer of parental practices,
routines, blueprints and skills to the new firm (Brittain and Freeman, 1980;
Carroll, 1984). These studies suggest that the prior history and work experience
of the new entrepreneur have a strong influence on spin-offs’ survival
(Helfat and Lieberman, 2002). In essence, this work proposes that new firms’
capabilities are largely determined by founders’ prior experience in the par-
ent that they may leverage in identifying new business opportunities and in
managing operations (Shane, 2000; Burton et al., 2002). Other studies
emphasized the inheritance effects accruing to spin-offs and whether they
mimic the organizational practices and forms of their parents (Phillips, 2002).

Much of the research on parenting processes at the origin of the cluster,
and in entrepreneurship more broadly, stresses the negative impact of
entrepreneurial spin-offs on parents. These studies question whether spin-offs
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are parasites that deplete the parent’s knowledge, and exploit business
opportunities that are stolen from the mother (Phillips, 2002). Mimicking
behaviors, the transfer of knowledge, routines, organizational practices,
blueprints, skills, procedures, and market orientations from the parent to
spin-offs are the central issue analysed (Stinchcombe, 1965; Brittain and
Freeman, 1980; Carroll, 1984; Phillips, 2002). In this view, spin-offs are a
dreadful outcome that should be avoided. It is well known that many US
firms bind the workers in employment contracts that prevent them from
using knowledge acquired at the parent in setting up their own companies
or in working for competitors. In sum, parenting models and processes as
they have been examined are based on the imprinting conditions upon 
spin-offs’ that affect the role and development of the spin-off (Stinchcombe,
1965; Baum et al., 2000).

A major drawback of parenting processes, mimicking behaviors and
inheriting business models and practices is the slower pace of innovation
that may lead to the stagnation/decline of the entire industry or cluster. The
ties that bind also blind, by isolating spin-offs from external agents.
Mimicking behaviors may lead spin-offs to rely only on current relationships,
restricting them to local search, and to ignore opportunities outside their vis-
ible landscape (Gulati and Gargiulo, 1999). In other words, parenting
processes may induce rigidities (Leonard-Barton, 1992). For instance, when
firms in a cluster display similar actions/behaviors it is less likely that
clustered firms will make significant efforts in innovating (Ferreira et al.,
2003). Thus, arguments against parenting processes are mainly based on the
view that isomorphism may lead to substantial inertia and a low level of
innovation, and that spin-offs act as mere replicators of parents’ structures
and practices. This view thus posits that parenting events generate substantial
losses to the parent, moreover creating added competition in the industry
and jeopardizing the industry’s future evolution because spin-offs and parents
will tend to innovate less, to waste resources, snatching markets and oppor-
tunities from each other.

6.2.2 Mothering spin-offs: a more positive perspective

Following our recent work (Ferreira et al., 2005, 2006), we suggest a comple-
mentary approach to the negative view advanced in former parenting studies,
proposing a ‘motherhood’ model to differentiate from prior research on
parent–progeny relations. Our conceptualization focuses on network benefits
to both mother and spin-off. We highlight the importance of social capital for
spin-offs’ success. This approach is consistent with Burt’s (1992) argument
that entrepreneurs’ success is partly determined by the structure of their
relational networks, and with Abrahamson and Rosenkopf’s (1997) view that
to understand firms’ founding, behavior, performance, and innovation we
need to comprehend the social network in which firms originate. It is also
attuned to Sedaitis’s (1998) suggestion that the entrepreneur’s pool of social
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ties to incumbents prior to the founding of spin-offs is crucial to new ventures’
success.

The mothering process we present is similar to the parenting processes
above in that mothers generate spin-offs as employees spot an opportunity
and exit. However, it highlights a different set of benefits as we depart from
the view of the spin-off as a parasite to examine the benefits for both spin-offs
and parent firms. It is worth noting at the outset that the benefits to spin-offs
are, at least partly, a function of who the mother firms are: here we refer to
the more fertile mothers as ‘flagship firms’ (more considerations on flagships
will be provided in the next section).

In a brief explanation (for detail check Ferreira et al., 2005, 2006), our
mothering process highlights a large number of new (typically small) firms
that are founded by employees exiting to found their own firm (Freeman,
1986; Saxenian, 1994; Pinch and Henry, 1999; Hendry et al., 2000; Phillips,
2002). These spin-offs have stereotypical liabilities (lack of resources, clients,
financing, undefined reputation) that they need to overcome in order to
exchange with other firms. They access the resources needed by transacting
with other firms in the market. However, other firms may be reluctant to
exchange with new spin-offs (Hite and Hesterly, 2001; Podolny, 2001). The
mothering rationale we advance comes into play now. By being gestated
inside an established firm, spin-offs gain access not only to the parent and
siblings but also, and more broadly, to the mother’s network of social/business
contacts. Progeny ties to the mother and its network reduce uncertainties
felt by other firms in exchanging with the spin-off, as ties provide identifi-
cation and ‘borrowed reputation’. Similarly, offspring from the same mother
share a sense of identification and cohesiveness among them (Hite and
Hesterly, 2001). These are essentially social network benefits that accrue to
spin-offs and increase their ability to survive.

In sum, the dominant features of the mothering process rely on spin-offs by
employees with tangible or intangible ties to the mother and to its network.
However, some mothers will gestate a larger number of spin-offs. These are
the parents that have certain characteristics that increase the spin-offs’ like-
lihood of success. Hence, some parents can transmit more valuable social
resources to spin-offs, guaranteeing that spin-offs will be able to obtain the
resources and markets required (financing, employees, customers, interacting
with public and private institutions, etc.).

As regards consequences we suggest that, instead of being stuck in isomor-
phic behaviors and imitations that could lead to decline, a cluster characterized
by a mothering type of evolution is able to realign and to adapt to market/
technological shifts. Although spin-offs may mimic some structural features
of the parent, those features are not usually what determines the employee’s
exit. When the social benefits involved can be identified, it is the opportunity
or market/technological gap detected, and the advantage over other spin-offs
with a smaller social capital inheritance that drives the exit. Some spin-offs
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may compete with the mother or siblings (as some parenting models
advance) but that is not a requisite. What is required is an opportunity,
probably in a competitive or in a complementary niche. In this way, there is
substantial space for innovation or at least for the commercial application of
an innovation not currently exploited by the mother. In any case, the industry
evolves. Hence, not surprisingly the cluster develops towards the areas of
most intense entrepreneurial activity, because these are the ones where more
new spin-offs are occurring, possibly as a result of technological and market
changes.

Cluster evolution and realignment may be driven by the expansion of
leader firms and their activities across technological and market boundaries.
As leaders explore across boundaries their product-market scope enlarges
and new resource needs emerge (Hite and Hesterly, 2001). Employees inside
leaders may detect opportunities before others do. This is a fertile ground for
spin-offs. The question to be addressed is: who are the leaders able to drive
cluster realignment? We call them ‘flagships’ and explain subsequently what
we mean by this concept, debating the advantages/disadvantages of these
flagships having foreign versus domestic ownership.

6.3 Flagship firms: multinationals versus domestic firms 
as cluster leaders

6.3.1 Definition of flagship firms

Here, flagships are mother firms that generate a larger number of entrepre-
neurial spin-offs because they offer greater network benefits to their offspring.
The quality of the social network benefits voluntarily or unintendedly
transferred to the spin-offs is an indicator of which firms are flagships.
Because these are the firms that gestate a disproportionate amount of new
and more successful spin-offs, they are likely to be the primary drivers of the
cluster’s evolution. We suggest that flagships are easy to identify and may be
domestic or foreign-owned (multinational) firms.

The designation ‘flagship firm’ was used in the international business (IB)
literature (D’Cruz and Rugman, 1993; Rugman and D’Cruz, 2000) to reflect
those companies providing strategic leadership for its partners in the business
system. They developed this concept (always assuming that the flagship is a
MNE) within their ‘Five Partners Business Network’ model. Rugman and
D’Cruz (2000) stated that the flagship leads a network of virtual relationships.
In short, they see the flagship as the strategic leader of a multi-actor network
existing around MNEs, comprising other key partners (suppliers, customers,
competitors, and key partners in the business infrastructure).

Despite some commonalities, highlighted below, we do not reproduce the
Rugman and D’Cruz meaning of flagship here. We use a more minimalist
conceptualization – the flagship is the company that leads the cluster. This is

92 Multinationals, Clusters and Innovation



more in line with the objective dictionary definition of flagship: ‘(1) the ship
that carries the commander of a fleet and flies his flag; (2) the chief one of a
related group; “it is their flagship newspaper” ’.1

When referring to the cluster, the flagship is easily identifiable as the main
firm, the one at the cluster’s genesis. Hence, a key difference vis-à-vis the IB
literature noted is that we do not focus on fully developed clusters, but
rather on the starting or growth phases of the cluster (a complementary, not
antagonistic, standpoint).

Moreover, the flagship needs not to be foreign-owned, not even a domestic
MNE. It may be a pure domestic firm (as occurs in the case analysed later in
this chapter). We also do not posit the need for the flagship to formally co-
ordinate the network/cluster, or even to establish frequent commercial
relationships with spin-offs. Being spawned from the leader is enough for
network benefits to materialize, as previously explained (see also Ferreira
et al., 2003). However, though we do not exclude a scenario of more or less
formal coordination, we do not see it as a requirement. Moreover, we do not,
as Rugman and D’Cruz (2000) do, posit a need for multi-directional informa-
tion flows coordinated by the flagship, even if that could enhance network
spillovers.

We use the term flagship applied to a firm, and not, as the previously cited
authors do, as a strategy (that they envisage based on long-term collaboration
and learning, especially helpful to overcome internal and/or environmental
constraints, e.g. in the internationalization process). Our model focuses on a
decentralized configuration, rather than on a centralized one. Furthermore,
Rugman and D’Cruz (2000) postulate that the flagship network is interna-
tionally oriented. We do not see it as a requisite and suggest that the
network can be entirely domestic. Last but not least, in a flagship strategy
à la Rugman and D’Cruz, no partner is rival of the others; conversely, we
accept possible interfirm rivalry. Thus, some of the unique configuration
traits proposed by Rugman and D’Cruz for the flagship are not essential from
our perspective. Hence, the view that has been adopted in IB is somewhat
different, and more maximalist, than the straightforward flagship notion
used here.

Our conceptualization of flagship has, however, some commonalities with
former uses of the concept in the IB literature. A common perspective is that
the flagship is at the core of the cluster, acting (even if indirectly or involun-
tarily) as a ‘strategic centre’ (Lorenzoni and Baden-Fuller, 1995). Another
point of convergence is the strategic asymmetry between the flagship and its
network partners (i.e. the spin-offs), at least at the beginning of the spin-off
process that generates the cluster.

As already noted, we do not see a need for the flagship to be foreign-owned.
Yet, in the next section we examine that case, highlighting some nuances
arising when the flagship is a foreign MNE in contrast to a pure domestic
company.
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6.3.2 Multinationals and clusters

The role of MNEs in clusters has been explored (Birkinshaw and Hood, 2000;
Holm et al., 2002). Nonetheless, previous research departs usually from the
perspective of a MNE subsidiary setting up in an extant industrial cluster; we
focus on the moment of the inception of the cluster.

MNE-focused scholars such as Enright (2000) and Rugman and Verbeke
(2003) have recognized that in most clusters MNEs are leading participants.
One of the most extreme articulations of this view is Rugman and D’Cruz
(2000) mentioned above, suggesting that MNEs act as flagships to lead, co-
ordinate, and manage strategically the value-added activities of partner firms
in a network, including key suppliers, customers, competitors, and the non-
business infrastructure.

A commonality between an important body of the IB literature and our
research is the fact that repeated interactions breed trust, thus reducing
transaction/information costs (Gulati, 1995; Casson, 1998), an idea that is also
at the heart of Marshallian (Marshall, 1920) ideas of industrial agglomeration,
and present in several chapters of this book (especially those focused on
linkages). These interactions and lower transaction costs facilitate business
in general and exploitation of opportunities, as they ease exchange and con-
tracting out work to other firms that have complementary resources and
skills; in turn, inter-firm linkages and co-operation tend to generate
spillovers, leading to a self-reinforcing process and to a virtuous dynamic.

The presence of MNEs in clusters is often investigated in terms of the
impact (spillovers) of MNEs’ activities; we do not delve into this rich strand
of research (for a comprehensive review see Tavares and Young, 2005).
Rather, even if spillovers are not the theme focused here, when arguing in favor
of network benefits, we are admitting that spillovers exist even if originated in
domestic firms (if they generate business opportunities thereby leading to
spin-offs).

The scenario of having a MNE as the flagship may be interesting from a
host economy perspective: especially for those without a very consolidated/
sophisticated industrial base, a foreign subsidiary may be a source of novel
technologies and business models. Thus, if the foreign MNE operates in an
industry not present in the host economy, or if such subsidiary is a step above
local counterparts in the same or related industries, clearly the host economy
may have scope to take advantage of, for instance, relevant demonstration
and learning effects. However, the local subsidiary does not always undertake
high value-added activities, nor more sophisticated, than those of indigenous
firms. In these cases, spillovers may be limited, as they probably are when
the subsidiary has a too large technological gap vis-à-vis local firms.

A MNE subsidiary, especially when it is large and high-tech, also tends to
provide employment opportunities to talented staff, who may learn effectively
the ‘tricks of the trade’, and how to perceive opportunities. Employees may use
the experience acquired (Burton et al., 2002; Helfat and Lieberman, 2002)
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in the MNE to set up their own spin-off (as occurred in the software industry
in Ireland, and in India).

Nonetheless, having a MNE as a flagship bears an additional risk, as MNEs
may be more footloose (less rooted) than domestic firms. Foreign-owned
subsidiaries tend to have fewer local strings and carry out divestments
and/or relocations more easily, with potential dramatic effects on the local
economic and social environment. In turn, one could also counter-argue
that, because MNEs have by definition their international network and are
used to operating flexibly they have usually greater survival probability than
less flexible non-internationalized firms. This argument is harder to defend
when the domestic-owned firm would itself be a MNE, in which case it could
arguably have a similar potential advantage of a foreign-owned firm.

Another important element to this discussion has to do with the level of
autonomy enjoyed by the subsidiary (vis-à-vis its MNE group). It has been
argued that autonomous subsidiaries tend to be more locally embedded, and
that local embeddedness may create uniqueness that underlies getting more
status, thus autonomy, from the group. The importance of the local context,
and in particular the dynamic of the local business environment, has also
been discussed in IB research (Birkinshaw and Hood, 2000; Holm et al.,
2002), particularly looking at the strength/relevance of the local context
versus corporate control as determinants of subsidiary evolution. The chapters
by Pedersen and by Andersson and Persson in this volume address the theme
of the determinants of subsidiary evolution.

Regarding autonomy, the usual hypothesis is that subsidiaries less inte-
grated in their groups tend to generate greater network benefits than highly
integrated ones. However, as Chapter 15 of this book notes, there seems to
be a U-shaped relationship whereby too much autonomy may mean that the
subsidiary is not sharing much with the group, limiting technological
exchange, and other forms of information/knowledge-based interactions.

A relevant facet of local embeddedness may be that MNEs, as Hymer
(1976) defended, are burdened by the ‘costs of foreignness’, i.e. they are at a
disadvantage vis-à-vis their domestic counterparts in such aspects as estab-
lishing networking ties with local firms. However, these costs may be offset
by reputation and other ‘ownership advantages’ (Dunning, 1977) that MNEs
may hold that make local network stakeholders want to relate to the foreign
subsidiary.

Finally, it is worth noting Birkinshaw and Sölvell’s (2000) conclusion that
subsidiaries in leading edge clusters are more embedded than in other sec-
tors. It is thus likely that the quality of local clusters is a determinant of the
type of subsidiary an economy can attract. However, we come again to
the conclusion that IB research is too centered in already existing clusters,
making our conceptualization in this chapter a valuable call for a need to
research further cluster’s inception. Moreover, the roles of foreign subsidiaries
vary considerably across clusters and are associated to the dynamism of the

Manuel P. Ferreira, Ana Teresa Tavares and William Hesterly 95



cluster and the overall level of foreign ownership (Birkinshaw and
Hood, 1998).

To conclude, despite the factors highlighted, there is not a conclusive
answer to what may be the best situation: a domestic firm or a foreign-owned
subsidiary acting as a flagship. In a contingent view we consider that both
can be important, with the MNE having more scope for radical change
although with greater risks of instability. In this section we discussed some of
the nuances involved in both situations, which we will be back to when
debating possible policy options (in the last section of this chapter). Next, we
present an application of our model to a specific empirical case.

6.4 Illustrative case: plastic molds cluster in 
Marinha Grande, Portugal

The plastic molds cluster, located near Marinha Grande, Portugal, provides
an interesting exploratory example of how industrial clusters emerge
through essentially an entrepreneurial process fed by insider spin-offs. The
dynamism of this cluster illustrates the geographically bounded concentration
of firms in related and supporting industries (Porter, 1998). It also shows that
spin-offs do not need to compete with each other. In fact, although some
competition may exist, co-operative ties seem to prevail, especially at the
startup stage of the spin-offs’ ‘lifecycle’ (Hite and Hesterly, 2001). Co-operation
not only seems to be socially determined, as individuals/firms co-locate in a
small area, but it may also explain how the industry has been capable of
responding to changing market needs. A look at the industry’s exports renders
evident a continuous shift from low margin, low tech, to high tech manu-
facturing required to serve sophisticated domestic and foreign clients.

6.4.1 Historical background

The history of the molds industry in Portugal dates back to the seventeenth
century and to a glass manufacturing plant established in Marinha Grande
by the Stephen family. In the twentieth century the first molds for glass were
produced, and a history of highly specialized human resources, with very
specific capabilities, initiated. In the 1940s the small firm Aníbal H. Abrantes
started the shift from manufacturing molds for glass (mainly for bottles) to
the production of molds for the plastic industry. Aníbal H. Abrantes is one
of the most reputed plastic molds firms, and in the milieu it is even referred
to as ‘the university of the molds’. In the mid 1950s Aníbal H. Abrantes
initiated exports, and from then on the internationalization of the industry
cluster kept growing. The orientation to foreign markets is still a major
characteristic of the cluster, with about 90 per cent of the production
being exported. As new entrepreneurs established in the region, essentially
entrepreneurs that foresaw an opportunity to spin-off from the most reputed
and visible firms, a rich geographically bounded cluster emerged. The
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growth of the cluster was remarkable, and currently comprises about
200 firms employing 5000 workers, and exporting to 50 countries. The
cluster’s exports have tripled in the last 14 years, and the cluster is recognized
world-wide to be at the forefront of technological advances in the industry.

6.4.2 Historical incidents and entrepreneurship

With the Portuguese war in the former African colonies in the 1960s a shortage
of human resources led firms to explore new organizational models. To over-
come personnel shortage, molds firms started hiring their own employees to
perform highly specialized tasks in a peculiar outsourcing arrangement.
These employees either used the firm’s facilities and equipment for their
overtime/independently contracted work, or the firm would set up in the
employees’ garage the equipment necessary for the activities outsourced.
The employees’ overtime work was independently contracted. As the 
co-operation with the employees was maintained they started creating their
own spin-offs, frequently in their own garages. Most of these firms persist
today and this founding process where employees leave the parent firm to
constitute their own spin-offs seems to be a major driver of the cluster
expansion, as our own initial studies (Ferreira et al., 2005, 2006) predicted.

6.4.3 Innovation in the plastic molds cluster

As authors reviewed above advanced, the relative dangers that insider entre-
preneurs could adopt mimicking behaviors, possibly leading the cluster to
maturity, stagnation and decline, is not the case in this cluster. The
isomorphic tendencies that could emerge when entrepreneurial employees
simply mimic prior experiences are not prevailing and substantial innovations
and complementarities dominate the cluster. Perhaps this is due to the
cluster’s industry structure, exclusively composed by small and medium
firms (SMEs), price-takers, and seeking to minimize transaction costs that
could emerge if opportunism were triggered. The innovative capacity and
the ability to rethink the industry were obvious in the implementation of
the latest communication technologies that permit joint product development
with clients. These new technologies allow firms to keep permanent contact
not only with clients, but also with other network actors, e.g. suppliers.
Moreover, the shift of production from the toys industry to the far more
demanding customers in the electronics and auto industries, are good
examples of the ability to search beyond local boundaries.

The continuous generation of spin-offs induces important changes in the
cluster’s configuration. As incumbents expand, their product-market
scope enlarges and new resource needs emerge. This is a fertile ground for
entrepreneurial employees to constitute spin-offs. Simultaneously, over
time, the firm becomes less resource dependent on the mother (and the latter’s
ties) in favor of exchange ties with the self-gestated spin-offs. We note, how-
ever, that the umbilical ties do not completely fade away, and the hubs
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identifiable in the cluster are largely co-operative. However, it would not be
astonishing if, in periods of high uncertainty and change, co-operation were
replaced by some degree of competition among firms (and hubs).

Innovative ability is also possible due to low competition among firms, an
interesting finding in small firms’ networks. Competition is reduced because
firms lean towards specialization, hence, effective differentiation, in terms
of mold size (weight), design, material used, and client industry. This 
co-operation is fuelled by an institutional framework with little parallel (in this
industry) in other locations: two associations (CEFAMOL – Associação
Nacional da Indústria de Moldes and CENTIMFE – Centro Tecnológico
da Indústria de Moldes e Ferramentas), multiple relations to Portuguese
and foreign universities, and to an established international ‘brand’ image of
the region (perceived as a European and world leader in some types of
molds). Furthermore, an industry structure populated by SMEs leaves
many opportunities for outsourcing. SMEs need to rely on outside firms for
the majority of the activities required: from transport to accounting, packaging
to equipment, to distribution and after-sales service. This generates a special
dynamic and an active engagement of all stakeholders involved. Besides, the
relative specialization of SMEs generates chances for new spin-offs up and
down the product value chain in untapped segments (see Figure 6.1).
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Source: Authors.
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6.4.4 Strengths

The cluster’s strength appears to lie in the peculiar founding circumstances,
in which incumbent firms continuously gestate new spin-offs. This is, in our
opinion, an interesting model of industry development. Moreover, it seems
to be applicable to a multiplicity of clusters in various industrial sectors and
countries.

The ‘motherhood model’, as we designate it, is based on employees exiting
the parent to constitute their own spin-offs, with the support of the mother.
This model also illustrates an effective vehicle for the flow of information,
and innovation diffusion, with clear bandwagon effects (Granovetter, 1973).
As the spin-off grows, a hub of self-gestated spin-offs gradually emerges
around it, as its employees also start exiting to found their own spin-offs. In
consequence, the cluster expands. The innovator (initiator) firm gradually
gestates new spin-offs (followers) Figure 6.2. The continuous repetition of
this process originates a highly inter-linked network of largely co-operative
firms with fluid hubs around central, high status flagship firms.

In the Portuguese plastic molds cluster the high level of co-operation among
firms assumes diverse forms: employee mobility and exchange, technical assis-
tance, co-operation in special and/or large projects, participation in research
projects and conferences, share of clients’ orders, pooling of complementary
assets for a client’s order, and contribution to trade fairs, that we have
identified so far. Such interactions between incumbents increase informa-
tion flows, foster the development of more cohesive ties, facilitate innovation
diffusion, and widen employees’ tacit and explicit knowledge. Then 
co-operation between firms provides opportunities for the discovery of busi-
ness opportunities or untapped markets by entrepreneurial employees to
constitute their spin-offs. The more frequent, the broader the forms of 
co-operation, and the more such collaborations involve the transfer of tacit
knowledge, the greater are the opportunities for generating new spin-offs.
Hence, firms that co-operate more are also more likely to be the grounds for
the gestation of more spin-offs.

This cluster is further supported by personal cohesive ties of the new entre-
preneurs to former employers. These are the ties that prima facie provide legit-
imacy to the new spin-off, opening an array of opportunities to engage in
exchange with other firms in the area. Sedaitis (1998) suggested that the net-
work of relationships of the new firm depends essentially on the social den-
sity of the founding network. The prevailing tie in the cluster appears to be
acquaintanceship, i.e. an ‘advice tie’ originated in the prior employment rela-
tion. This cohesive tie provides a source of familiarity and trust (Kale et al.,
2000), essential for the successful gestation of spin-offs, and crucial to create
a more efficient environment through the reduction of transaction costs.

In short, this case provided an illustration of how our motherhood model
works in practice. This model may also be instrumental in explaining other
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Figure 6.2 Snapshots of the evolution of a mothering-based network

Source: Authors.

follower

follower
follower

Initial
(innovator)

follower

follower

follower

follower

follower

First stage 
(innovator)

Second stage 
(followers)

Third stage 
(emergent network)

nth stage 
(highly interlinked net)

follower

n=5

n=15

n=6
n=5

n=10

n=30

n=20

n=19

follower

follower

Initial
(innovator)

Initial
(innovator)

Initial
(innovator)

follower

follower

n=6
n=5

n=10

n=30

n=20

n=15

n=19



sectors and clusters in other regions and countries. In future research, we
expect to venture more applications to other industrial clusters, as well as
deepening the one presented in this chapter through a clinical, in-depth case
study depicting and explaining the networks of ties briefly highlighted
above.

6.5 Concluding remarks and policy issues

6.5.1 Conclusions

This chapter sheds light on the phenomenon of cluster emergence 
and evolution, focusing on an endogenous process by which a flagship
firm gestates entrepreneurial spin-offs. In contrast to other parenting
processes envisaging spin-offs through a negative lens (dissatisfied employ-
ees leaving), the ‘motherhood model’ presented here offers a rather positive
perspective. It focuses essentially on employees exiting because there is a
promising entrepreneurial opportunity, often complementary to the par-
ent’s activity. The odds of success of the spin-offs are nurtured by the
intended or unintended inheritance from the mother firm, near whom they
co-locate.

Our model highlights network benefits and reputation spillovers arising
from being gestated by a prestigious firm, that help spin-offs to overcome
the stylized liabilities of newness and smallness plaguing their founding
phase, and also to secure resources and reduce uncertainty. We made the case
that these benefits put entrepreneurial spin-offs by insider employees in a
position of advantage vis-à-vis outsider startups.

We also specify the meaning of flagship adopted in this chapter. Our
model is applicable no matter if the flagship is a domestic or foreign firm.
Still, we elaborate on some advantages and disadvantages of having a foreign
subsidiary versus an indigenous company as a flagship. Even if the model
applies to both cases there is some specificity concerning a potential impact
on the host economy. This issue is further analysed in the subsequent policy
section.

There is ample empirical evidence in different countries and industries
that this motherhood process is a realistic model explaining the emergence
and development of several clusters. To illustrate this perspective we examined
the case of the plastic molds cluster of Marinha Grande, Portugal – an inter-
national leader in various niches of the industry. We observed that this
cluster’s inception was driven by a flagship firm that led to the set-up of
several entrepreneurial spin-offs and that these spin-offs have benefited
considerably from the expertise gathered by founders/entrepreneurs at the
flagship company, and from the network benefits inherited, that help
relating not only to the mother and to other offspring, but also to external
entities, as we posited.
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6.5.2 Policy reflections: how to stimulate dynamic,
innovative, and entrepreneurial clusters

This chapter argues in favor of the frequent applicability of a positive per-
spective of cluster emergence and evolution. We believe that there is scope
for policy-making to improve the situation created by the firms’ dynamic. In
this section we address policy issues to promote entrepreneurial spin-offs
and to stimulate cluster dynamism and innovation. This policy discussion,
that does not make recommendations tout court, but offers as a set of sugges-
tions and reflections on relevant themes, is rather topical nowadays. Its
relevance is justified by the failure of several cluster initiatives that have
been attempted in many countries (where governments, for example, threw
subsidies without a systems view of the cluster or of the networks at stake).
It is also justified because regions increasingly seek to figure out ways of
promoting endogenous growth and development though inward investment,
namely, stimulating innovation. Agglomerations are currently perceived as a
critical factor in helping to promote this endogenous dynamism. In a neces-
sarily short manner, the critical issues at stake, from a policy viewpoint, are:

● Can policy-makers stimulate the emergence of clusters through spin-offs
from flagship firms?

● How to spot and nurture effective flagships?
● If the flagship is a MNE, how can the ‘right type’ of firm be attracted? If

the MNE subsidiary is already operating in the country, what can be done
to stimulate its role in the formation and evolution of the cluster? How
can inter-firm ties be enhanced?

● How to promote innovative activities, and innovation diffusion, in the
cluster?

There are no easy answers, or ‘right recipes’, to above questions.
Notwithstanding, the following suggestions offer a starting point for debate.

First and foremost, very often, cluster-related policies have failed. A vast
body of literature, e.g. Enright (2000), questioned how appropriate and
sufficient are cluster-stimulating measures. Research has noted the lack of a
systems view, and the crucial understanding that clusters cannot be forced
from night to day; they often take long to emerge, through gradual trust-
building among actors. These trust-related bonds distinguish a cluster from
a mere agglomeration of firms. Our model highlights exactly the importance
of these bonds.

It is also important to note that for a flagship-led cluster to emerge, the
first requirement is the very existence of the flagship. Policy-makers should
thus look at the industrial landscape seeking to identify which are the flagships
with more ‘fertility potential’; in Ferreira et al. (2005, 2006) we argued that
flagships are likely to have some identifiable traits: large, older, and central,
and more connected. Government should thus first take stock of the
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companies offering more potential for spin-offs, and take proactive/selective
policies to stimulate what appear to be the ‘right’ ones. This does not mean
the former obsession of some countries with ‘picking winners’ and giving
them subsidies, but rather more sophisticated and targeted measures. For
instance, promoting innovation through funding selected projects; promoting
ties with universities, either via match-making (decreasing transaction costs),
supporting joint projects with universities and other research institutions,
and so forth.

When the flagship is foreign-owned there are two situations: first, whether
a potential flagship is not yet an investor in the economy; and second, in the
case when the MNE is there, what then should be done. In the first case, and
taking into account the lack of multilateral FDI regulation (Young and
Tavares, 2004) and the race for FDI (Oxelheim and Ghauri, 2003) in which
nearly all countries are involved, support arises for proactive FDI attraction
policies – but these are likely to be effective only if very selective – to the
point of identifying a specific company and trying to persuade it to invest
(as Ireland and others did). The ‘right’ type of firm to chase would vary
according to the initial conditions of the country, the expected upgrade,
extant resources and capabilities of workers; in short, would presuppose a seri-
ous evaluation of the match between the economy’s locational determinants
(Dunning, 1977) and the firm’s characteristics. Sectoral targeting is very
common, as is targeting attending to technology levels and the potential for
creating jobs.

Another question arises when the firm is already in the country, in which case
a set of measures can be enacted: promote linkages, material and intangible/
knowledge-based (as highlighted by several chapters in this volume) –
hopefully with spin-offs; trying to upgrade extant innovative activities of the
flagship – hence stimulating a ‘learning environment’; and making sure
labor laws stimulate the design of contracts that do not prevent the use of
previously accumulated knowledge. Employment contracts are important
regardless of whether the flagship is foreign or domestic. Restrictive employ-
ment contracts can seriously hinder entrepreneurship.

Further recommendable measures relate to stimulating human capital
formation and on-the-job training to help employees learn as much as
possible before spinning off more equipped to understand markets and
technologies, thus enhancing spin-offs’ survival prospects. Other survival-
enhancing policies could be to provide selected business services that spin-offs
have no resources for establishing on their own.

Any selective measure to stimulate networking (suppliers’ networks,
purchasing centrals, information exchange, increased use of information
technology, joint collaborative projects) would potentially bear fruits. So
would in principle innovation-targeted policies, with an underlying long-term
vision of what is needed for the economy’s industrial strategy. For instance,
intellectual property measures such as assisting SMEs in applying for patents
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may be an idea. Also, helping companies to engage in university/R&D col-
laboration and acquire consultants’ services, e.g. for strategy definition, and
for technology development and commercialization. Strategies favoring
niches that would not cause entropy or isomorphism should receive priority.

Special attention should always be given to policy implementation and
evaluation, also having the courage to correct mistakes. This was not done
often when cluster-related policies became fashionable, and when recipes
proved ineffective. One thing is certain: any policy is as good as its imple-
mentation; policy experimentation should occur, and the old tactic of
subsidy-throwing avoided, but always very selectively and carefully
planned/evaluated and with a long-term, systemic, perspective.

Note

1 worldreference.com site.
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7
Promoting Industrial Clusters:
Evidence from Ireland1

Anne Marie Gleeson, Frances Ruane and Julie Sutherland

7.1 Introduction

New economic geography focuses on the importance of the location of
industries within economies and emphasizes the role of centripetal and
centrifugal forces that affect the spatial concentration and sectoral special-
ization of industry. The tendency for enterprises conducting innovative
economic activity to cluster has been found to be higher in industries where
external economies of scale and new economic knowledge play an important
role. When this knowledge is tacit, geographical boundaries will exist
(Audretsch and Feldman, 1996). Enterprises will locate within close geographic
proximity to each other in order to benefit from potential knowledge
externalities and to gain access to skilled workers endowed with a high level
of industry-specific human capital. The spatial concentration and sectoral
specialization of enterprises thus have significance for regional and industrial
policy as the establishment of high-technology clusters has the potential to
increase economic activity and enhance regional development.

Ireland’s success in attracting foreign direct investment (FDI), evidenced by
the strong presence of multinational enterprises (MNEs) in its manufacturing
sector, has been well documented (Barry et al., 1999; Ruane and Ukur, 2005).
Consistent public policy instruments promoting Ireland as an export platform
for manufacturing FDI over the past four decades have integrated regional
and industrial policy objectives through proactive and selective support for
MNE projects. Specifically, the focus of industrial policy has been to attract
MNEs in the electronics (NACE 30–33) and chemical and pharmaceutical
sectors (NACE 24). In the former case, the policy has sought to encourage
MNEs across the range of upstream–downstream industrial activities so that
an effective industrial clustering of MNEs would result (Görg and Ruane,
2001). For example, the Industrial Development Authority (IDA), which is
charged with promoting Ireland as an industrial location for FDI, has enticed
leading enterprises in these high-tech sectors (Intel, Dell, IBM, Hewlett
Packard) in the hope of generating a ‘contagion’ effect that encourages other
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MNEs in electronics to locate in Ireland with upstream and downstream
links to these sector leaders (Krugman, 1997). In the case of chemicals and
pharmaceuticals, policy has focused on creating a geographic clustering of
upstream activities, centered primarily on the creation of a serviced site in
Cork, as well as encouraging the location of pharmaceutical plants in down-
stream activities more widely distributed throughout Ireland.

The success, or otherwise, of policies encouraging spatial and sectoral
industrial clustering of MNEs in Irish manufacturing is relatively little
analysed or understood. Moreover, the correlations between spatial and
sectoral MNE clustering and the concentration of local (Irish-owned) enter-
prises (LEs) have not been measured. This chapter compares the spatial and
sectoral concentration of manufacturing enterprises in the Irish economy in
1985 and 2001 in order to establish the impact of industrial and regional
policy objectives on the clustering of enterprises during this time. Entropy
indices are estimated as indicators of clustering patterns for MNEs and LEs
separately. To examine the clustering relationships, if any, between enterprises
in Irish manufacturing, correlation coefficients are estimated to measure the
co-location patterns of LEs and MNEs in 1985 and 2001. The combination of
entropy indices and correlation coefficients permits analysis of the impact of
stated industrial and regional policy goals on the overall sectoral and spatial
clustering of manufacturing within Ireland.

The remainder of this chapter is organized as follows. Section 7.2 describes
previous literature on the use of entropy measures as a means of measuring
industrial clustering. Section 7.3 reviews Irish industrial and regional strategy
over the past 40 years with an emphasis on the increasingly high-tech focus
of policy since the late 1980s. In Section 7.4 the data set used is described
and entropy indices and correlation coefficients of manufacturing at Irish
county and sectoral level for 1985 and 2001 are reported. Section 7.5 focuses
on the implications of the results obtained for clustering policy in Ireland.

7.2 Context

The analysis of enterprise clustering presented in this chapter is an application
and extension of the new economic geography literature that explains the spatial
concentration and dispersion of economic activity within countries or
regions (Krugman 1979, 1980, 1991) in the context of the new theories of
international trade and endogenous growth (see Fujita and Thisse, 1996 and
Ottaviano and Puga, 1997 for comprehensive literature surveys). The basic
model of new economic geography has its origins in the new international
trade theory literature developed by Krugman (1979, 1980), which, in turn, has
its foundations in the Dixit–Stiglitz (1977) model of monopolistic competition.
Increasing returns to scale (IRS) and product differentiation play a crucial
role in explaining the spatial distribution of production by acting as centripetal
forces that depend on transportation costs, with the best locations being
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those that are close to the consumer market and to suppliers. Hirschman’s
(1958) forward and backward linkages come into play, leading to a spatial
concentration of people and production reinforced by higher wages in large
market locations that attract industrial labor, enlarging the market further
through linkage effects. The model thus explains how a core–periphery
industrial pattern can emerge as a function of transport costs, economies of
scale and industrial labor relocation.

Krugman (1993) suggests further grounds for concentration that can result
in a spatial ‘lock-in’ effect, which creates a locational path-dependence
favoring the growth of clusters built on one or two large enterprises that act
as leaders or anchor enterprises and feed the growth of numerous smaller
enterprises (Davies and Lyons, 1996). This can occur by accident or as a
result of ‘first nature’ location conditions, such as the location of specific raw
materials or other geographical advantages. Industry locates in a particular
area in order to utilize such specific local resources and in so doing attracts
further inflows of capital and labor. A pattern of spatial concentration and
agglomeration emerges which persists even after the original factors have
been exhausted or the initial industries have declined or exited.

Krugman and Venables (1995) and Helpman (1998) extend the Krugman
(1991) model by examining the impact of costs associated with increasing
agglomeration, such as increased housing and other congestion costs, which
limit the degree of centripetal pull in the face of falling transportation costs.
This ultimately leads to a dispersal of production to the periphery where wages
and expenses are lower, suggesting the existence of a U-shaped relationship
between production costs and spatial concentration. Costs of concentration
initially fall due to the benefits of internal and external economies of scale
resulting from expansion of the market. Over time, the increase in congestion
and other related costs outweigh the original benefits of spatial concentration
and as a consequence, with the assistance of decreased transport costs,
economic activity begins to disperse.

Focusing on specialization, Krugman and Venables (1996) show how
regional specialization may be more intense where enterprises have strong
forward and backward linkages with certain types of suppliers and buyers
where pecuniary externalities arise through market transactions. In this two-
sector model both sectors are imperfectly competitive and enterprises are
horizontally linked so that there is a greater proportion of exchange between
enterprises in the same sector than with enterprises in other sectors. The
result is that if one more firm locates in the region it will benefit same sector
enterprises through linkage effects, but the resulting increased demand for
labor and other inputs, and consequent rising factor prices, may harm all
enterprises. Increasing factor demand and prices in the region may result in
the non-linked enterprise dispersing to areas where costs are lower.

Thus decisions regarding enterprise production and location depend on
many factors, including the location of specific resources, economies of scale
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and linkage effects. Once located, there is an interconnectedness between
space and sector, which manifests itself in spatial and sectoral clusters that
reflect different degrees of spatial concentration and sectoral specialization.
Different indicators are used to measure the degree of specialization and
concentration and many of the indices are a variant of, or related to, the
Hirschman–Herfindahl index. In this chapter we use entropy indices based
on Aiginger and Davies (2004) to measure spatial concentration (at county
level) and sectoral specialization (at NACE 4-digit level).

Following Aiginger and Davies (2004), and focusing on the number of
enterprises (E), the entropy index of sectoral specialization (SPEC) is a measure
of the extent to which a given geographical area (Irish county, r � 1,…, K)
specializes in a number of industrial (NACE) sectors (i � 1,…, N).

(7.1)

SPECr is an inverse measure of sectoral specialization. If manufacturing sectors
are of equal size in a county, then (Eir/Er)�1/n for all sectors, and
SPEC � ln(n). If a county is completely specialized in one sector only, then
SPEC � ln 1 � 0. The value of SPEC increases the more evenly enterprises in a
county are spread across sectors. Similarly, spatial concentration (CONC) in
Irish manufacturing is measured as:

(7.2)

which defines the extent to which manufacturing activity in a given sector is
concentrated in a particular Irish county. If there is equal spatial dispersion of
industry then CONC � ln(r), and if there is total concentration, CONC �

ln 1 � 0. Weighted averages or typical levels of sectoral specialization and
spatial concentration are calculated with county and sectoral shares of
total Irish manufacturing, respectively, as weights. Thus average sectoral
specialization (AVSPEC), using county shares of Irish manufacturing as
weights, is defined as:

(7.3)

Similarly, average spatial concentration (AVCONC), using industry shares of
Irish manufacturing as weights, is defined as:

(7.4)AVCONC � � vi · CONCi,   where vi �
Ei

E

AVSPEC � �wr · SPECr,  where wr �
Er

E

CONCi � � �
K

r�1
�Eir

Ei
� ln �Eir

Ei
�

SPECr � � �
N

i�1
�Eir

Er
� ln �Eir

Er
�
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The two indices can be re-expressed as

(7.5)

(7.6)

where the second terms in both equations are also entropy indices. The second
term in equation (7.5) is the spatial entropy index at national level, Irish
Concentration (IRCONC). Similarly, the second entropy term in equation (7.6)
is the sectoral entropy index at national level, Irish Specialization (IRSPEC).

In Section 7.4 we present estimates of equations (7.5) and (7.6) (AVSPEC and
AVCONC) for all manufacturing in Ireland and for MNEs and LEs separately
between 1985 and 2001, a period of significant change in Ireland’s industrial
policy and performance landscape.

7.3 Ireland’s industrial and regional policies

Ireland’s policy of promoting FDI dates back to the late 1950s, when it
started to promote itself as an export-platform manufacturing base for the
European market. Beginning in the early 1970s, and in anticipation of joining
the EU, policy towards FDI became increasingly selective, seeking to attract
MNE investment specifically into modern high technology (high-tech) sectors.
It was widely accepted that Irish entrepreneurs were not well placed to move
into the production of high-tech products and the strategy was designed to
fill this entrepreneurial gap through MNE investments, specifically in
electronics and pharmaceuticals. Such high-tech products were identified as
being readily suited to an export-platform island economy because of their
low per-unit-value transportation costs.

The strategy of establishing high-tech MNE based sectors had two
dimensions, sectoral and spatial. The aim of the sectoral dimension was to
entice key international manufacturing enterprises by emphasizing Ireland
as an ideal platform for exporting into the EU. This required a project centered
approach to attracting MNE investment that worked through an identification
process comprising four steps. The first step identified niche markets with
global growth potential, especially European growth potential. The second
step generated information on enterprises in these sectors, typically in the
US, which were already exporting large volumes into Europe and which
looked, in terms of a Vernon-type product cycle, likely to be considering a
European production base. The third step was to persuade these enterprises
to consider Ireland as an investment base; such persuasion was only credible

AVCONC � � ����Eir

E � · ln �Eir

E �� � � � ��Ei

E� · ln �Ei

E��

AVSPEC � � ����Eir

E � · ln �Eir

E �� � � � ��Er

E� · ln �Er

E��
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for high value-to-volume products, as low value/volume products would not
find an island such as Ireland a competitive long-term location choice. The
final step involved agreeing an incentives package that would secure the invest-
ment and at the same time ensure significant employment benefits to Ireland
as a host country. Irish policy-makers recognized the heterogeneity of potential
MNEs and their different host-country potentialities at a very early stage.

The project-based approach established the framework for developing the
spatial dimension of the strategy, namely the high-tech cluster concept that
developed in the 1980s, which had two intended outcomes. First, high-tech
MNE clusters would generate Marshallian external economies and optimize
the positive cumulative effects of attracting FDI enterprises. These effects
would be reflected in (i) the development of potential Hirschman-type
production linkages between foreign enterprises; (ii) the growth of a skilled
labor pool to which all entrants and incumbents would have access; and
(iii) the possibility of higher levels of linkages and technology transfer from
MNEs to LEs as LEs clustered next to MNEs. Secondly, the creation of clusters
raised the possibility of regional markets emerging with critical mass in
terms of labor and service supply; it was argued such regional markets would
allow greater numbers of enterprises to locate successfully outside Dublin
and Cork, the largest Irish cities. This approach replaced the earlier policy,
operating in the 1960s and 1970s, of distributing individual manufacturing
plants in a highly dispersed way across small-town clusters in Ireland.

The successful implementation of this sectoral and spatial approach to
cluster creation required the identification of key sectors and associated
locations, and their promotion to potential inward FDI enterprises. In the
case of electronics it also built on an active program (in the 1980s and 1990s)
that fostered production links between enterprises, thereby building a
vertically integrated electronics sector to service the European market. With
the location of Intel, Microsoft, Dell and Hewlett Packard as the hub, the
spokes were quickly populated by dozens of smaller electronics and software
enterprises, all of which wanted to interconnect with these key industrial
leaders. As Krugman (1997) explained, the Irish economy was a significant
beneficiary from the process of clustering and also of some good luck. Part of
this luck was ‘made’ in the consistent enterprise-centered approach developed
over the previous 25 years, and in the management by policy-makers of the
process of rapid cluster building. For example, policy has been highly active
in addressing skill needs (including specialized skills) and in managing a
good industrial relations environment for incoming investors.

It is now widely recognized that consistency in public policy, through
proactive and selective support for MNE projects in a manner that has
integrated regional and industrial policy objectives, has been crucial to the
success of building an MNE export-platform base in Ireland. However, the
consequences of this policy success for the concentration and specialization
of MNEs and LEs are not clear.
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Most FDI during this period has been in high-tech industries and in the
form of greenfield export-platform investment, reflecting the fact that the
small Irish domestic market is not the primary attraction for most FDI
investment; US MNEs locating in Ireland export 94 per cent of their output,
76 per cent of which is bound for EU destinations (IDA, 2002). Consequently,
the spatial distribution of Irish consumers is not relevant to the location
choices of MNEs, which are driven by production rather than market
considerations. The absence of a significant local market means that in
principle MNEs are more likely to be able to respond positively to incentives
created by regional policy in terms of their location choices. As such, there is
a natural contrast between the situation of export-focused MNEs and the
primarily domestic focused LEs. Also, the question of whether the location
pattern of LEs mirrors that of MNEs is of particular interest where evidence
of LE/MNE dualism is apparent.

This chapter explores how the spatial and sectoral clustering of Irish
manufacturing has changed since the mid-1980s in response to the proactive
industrial and regional clustering policies described. In the improved
economic climate of the late 1990s, and with the effects of globalization
becoming ever more evident, the policy emphasis on spatial dispersion outside
large centers, sectoral specialization, and cluster creation has grown signifi-
cantly, raising two important questions in the context of Irish manufacturing
industry: Are MNEs becoming more or less sectorally specialized and spatially
concentrated? To what extent is there evidence that LEs are mirroring the
clustering patterns of MNEs?

7.4 Evidence of clustering for Irish manufacturing

Our empirical study is based on sectoral data derived from a census of man-
ufacturing plants in Ireland with three or more employees. The data on
enterprise numbers are collected as part of the Census of Industrial
Production conducted annually by the Central Statistics Office of Ireland. Data
between 1985 and 2001 are used to measure changes in spatial and sectoral
clustering at the Irish county and 4-digit NACE sector level respectively for
MNEs and LEs using the entropy indices described in Section 7.2. In order to
take account of the restructuring of the Irish economy towards high-tech
industry, we disaggregate manufacturing into two sectoral groups, namely
high tech (chemicals and pharmaceuticals, NACE 2411–2470, and electron-
ics, NACE 3001–3350) and low tech (enterprises in the remaining NACE
categories).

Table 7.1 reports entropy indices for all Irish manufacturing enterprises.
Columns 1–3 show estimates for AVCONC and Columns 4–6 show estimates
for AVSPEC. The entropy index for total enterprises (column 1) is on a down-
ward trend over the period 1985 to 1992/93, whereafter it rises. Since the
entropy index is an inverse measure of concentration, this implies an inverted
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U-shaped pattern of spatial concentration over the period, with average spatial
concentration across counties showing an increasing trend until 1992–93
before declining; by 2001 enterprises were less spatially concentrated than
they were in 1985. This pattern is also evident in the average spatial concen-
tration indices for both MNEs and LEs (columns 2 and 3), but notably the
turning point for MNEs is rather later than for LEs (1995 compared
with 1992). While the patterns over time are quite similar, there is a striking
level difference between MNEs and LEs – the former are significantly more
spatially concentrated than the latter, with entropy indices for MNEs around
two-thirds the level of those for LEs. Thus while the spatial patterns over the
period are similar, there has been no reduction in the gap between MNEs and
LEs in terms of the degree of spatial concentration.

Focusing next on changes in sectoral specialization between 1985 and
2001, the index for all enterprises in Irish manufacturing on average across
counties (AVSPEC) is trended upwards (column 4) over the period. This
implies that sectoral clustering has declined continuously. However, this
average result for all enterprises masks differences in sectoral specialization
between MNEs and LEs. The decline in AVSPEC for MNEs (column 5) indicates
that they have become more sectorally clustered over the period. This MNE
trend toward sectoral specialization contrasts with that for LEs – the upward
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Table 7.1 Entropy indices for manufacturing enterprises, 1985–2001

AVCONC AVSPEC

(1) (2) (3) (4) (5) (6)
Year TOTAL MNE LE TOTAL MNE LE

1985 2.236 1.488 2.209 4.036 3.334 3.869
1986 2.217 1.474 2.188 4.052 3.342 3.881
1987 2.217 1.483 2.190 4.072 3.360 3.890
1988 2.195 1.454 2.167 4.084 3.345 3.899
1989 2.194 1.455 2.165 4.091 3.330 3.912
1990 2.188 1.450 2.155 4.092 3.301 3.914
1991 2.181 1.435 2.148 4.106 3.269 3.931
1992 2.179 1.432 2.145 4.081 3.209 3.910
1993 2.190 1.428 2.155 4.084 3.144 3.928
1994 2.201 1.423 2.176 4.096 3.195 3.935
1995 2.193 1.411 2.172 4.107 3.195 3.943
1996 2.200 1.421 2.173 4.123 3.181 3.963
1997 2.216 1.452 2.187 4.140 3.196 3.984
1998 2.203 1.470 2.171 4.131 3.172 3.972
1999 2.224 1.466 2.196 4.128 3.125 3.979
2000 2.244 1.462 2.219 4.126 3.108 3.991
2001 2.249 1.488 2.220 4.116 3.163 3.959

Source: Authors’ own estimates derived from CSO data.



trend in column 6 highlights the constant decline in sectoral specialization
for LEs. While the gap between the indices for MNEs and LEs widens
significantly over the period, it is noteworthy that the difference in sectoral
specialization between the two groups (measured by AVSPEC) is much less
than the difference in spatial concentration (measured by AVCONC).

As a result of the emphasis in Irish policy shifting the economy from low
tech to high tech, we present entropy indices for both sectoral groups in
Table 7.2.

Table 7.2 indicates that the spatial distribution of the high-tech sectors is
significantly more concentrated than that of the low-tech sectors throughout
the period, reflecting perhaps their general need to access more location-
specific factors, and hence their lower ability to be spatially footloose.
However, this difference became much less marked as enterprises in the
high-tech sector become increasingly spatially dispersed and the low-tech
sectors became more spatially concentrated over the early part of the period.
In terms of sectoral specialization, the high-tech sectors became less specialized
over the period, reflecting the growth in activities in entirely new high-tech
sectors in the early period; the downward trend in recent years is perhaps
some evidence of sectoral consolidation and clustering among the high-tech
enterprises. The upward trend in the AVSPEC index for the low-tech sectors,
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Table 7.2 Entropy indices for total manufacturing by sectoral groups, 1985–2001

AVCONC AVSPEC

(1) (2) (3) (4)
Year High tech Low tech High tech Low tech

1985 1.835 2.292 2.655 3.816
1986 1.840 2.273 2.670 3.827
1987 1.870 2.269 2.668 3.848
1988 1.858 2.248 2.689 3.856
1989 1.856 2.248 2.671 3.865
1990 1.895 2.236 2.663 3.865
1991 1.881 2.233 2.705 3.870
1992 1.905 2.226 2.679 3.848
1993 1.925 2.234 2.656 3.856
1994 1.932 2.245 2.670 3.869
1995 1.910 2.242 2.686 3.877
1996 1.909 2.251 2.702 3.893
1997 1.945 2.263 2.716 3.909
1998 1.949 2.248 2.681 3.904
1999 1.969 2.269 2.635 3.907
2000 1.972 2.290 2.642 3.908
2001 2.025 2.287 2.632 3.895

Source: Authors’ own estimates derived from CSO data.



reflecting greater sectoral dispersal, is consistent with structural adjustment
in low-tech sectors in response to increased competition on the domestic
market and new opportunities on export markets as the EU single market
opened up.

The combination of results in Tables 7.1 and 7.2 suggests that we look
beyond the degree of specialization/concentration measured by the entropy
indices to focus on how the actual patterns of location by sector (NACE 4-digit)
and space (county) have changed between 1985 and 1991. We use correla-
tion coefficients to examine the co-clustering of MNEs and LEs both spatially
and sectorally, and to establish whether the clustering policy in operation
has led to LEs mirroring the clustering patterns of MNEs. Spatial correlation
coefficients are calculated using MNE Share = MNEk,r/MNEk, Total and LE
Share = LEk,r/LEk, Total, where r � county and k � high- or low-tech sectors.
Sectoral correlation coefficients for high-tech and low-tech sectors are
calculated in a similar manner as MNE Share = MNEk,i/MNEk, Total and MNE
Share = LEk,i/LEk, Total , where i � sector and calculated for high-tech and low-
tech sectors, as reported for 1985 and 2001 in Table 7.3.

We find very high correlation coefficients for the spatial concentration of
all enterprises over the period, with virtually no change in the coefficient
values between 1985 and 2001. This aggregate result also reflects what has
occurred spatially in the high- and low-tech sectors, implying a strong posi-
tive relationship between the spatial co-location MNEs and LEs in all sectors
at county level. In other words, the spatial centers of high-tech clustering of
MNEs are very similar to those of LEs.

By contrast, sectoral correlation across all enterprises is much lower and
has fallen significantly over the period. This indicates that at the 4-digit
level, there is low and declining sectoral clustering of MNEs and LEs – at this
level of disaggregation, MNEs and LEs are not operating in the same sectors.
To take account of sectoral restructuring and the focus of shifting activities
increasingly into the high-tech sectors we decompose the total of manufactur-
ing into high-tech and low-tech groups and look at sectoral correlations
within those groups. Not unexpectedly, the correlation coefficients for both
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Table 7.3 MNE and LE correlation coefficients

Spatial Sectoral

1985 2001 1985 2001

Total 0.954 0.959 0.301 0.122
High tech 0.955 0.964 0.578 0.594 
Low tech 0.941 0.947 0.487 0.229

Source: Authors’ own estimates derived from CSO data.



groups are higher than for manufacturing as a whole. However, what is striking
is the marked difference in the patterns for high-tech and low-tech sector
groups. The correlation for high tech is stable at close to 0.6, showing that
the MNEs and LEs are to a considerable degree operating in the same high-
tech sectors. By contrast, the coefficient values are very small for the low-tech
sector, and reduced by over 50 per cent between 1985 and 2001, indicating a
diminishing relationship between MNEs and LEs. Thus there is little evidence
of MNE–LE sectoral clustering when looking at total manufacturing and the
low-tech sectors but there does appear to be some tendency toward clustering
between MNEs and LEs in the high-tech sectors.

The dominance of the low-tech sectors, in terms of enterprise numbers,
should be noted in order to aid the interpretation of the above results. The LE
share of the low-tech sectors rose from 88 per cent in 1985 to over 90 per cent
in 2001, at a time when the low-tech share of total manufacturing enterprises
in Ireland fell from 88 to 86 per cent. Over the same period, the LE share of
manufacturing enterprises in the high-tech sectors increased from 50 to
55 per cent, while the high-tech share of total manufacturing has increased
from 12 to 14 per cent. These results are in line with the industrial policy for
restructuring of the Irish economy where the focus has been on attracting
high-tech MNEs to foster growth in the indigenous high-tech sector.

7.5 Conclusions for policy

This chapter has analysed the spatial concentration and sectoral specialization
of both host-country and foreign enterprises in an economy that has experi-
enced extraordinary growth in export-platform FDI over the past two decades.
The use of entropy indices as indicators of spatial and sectoral clustering in
Irish manufacturing for both MNEs and LEs separately, as well as for high-tech
and low-tech sectors, combined with correlation coefficients to estimate the
co-location patterns of LEs and MNEs, allow investigation of the overall
impact of industrial and regional policies on Irish manufacturing.

LEs and MNEs exhibit a similar trend in spatial concentration, growing
more clustered from 1985 until the early 1990s before trending toward
greater spatial dispersion up to 2001. Throughout the period, the level of
spatial concentration among MNEs remained far greater than that of LEs
across counties. This trend from more to less spatial concentration since the
late 1990s in part reflects the spatial policy direction implemented at
the time, which focused on developing the regional areas of Ireland while at
the same time reducing congestion in the main cities of Dublin and Cork.
However, the effect can only partly be due to policy as the real emphasis on
spatial dispersal came late in the 1990s when the economy reached full
employment, while it is evident that the process of spatial dispersal had
begun in the early 1990s. This suggests that there were market forces already
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driving enterprises out of the more concentrated locations so that while policy
reinforced those pressures, it cannot be said to have led them.

The pattern of sectoral specialization for MNEs and LEs provides more of a
contrast, as MNEs have become more sectorally concentrated over the period
while LEs have become less concentrated. Since policy in attracting MNEs is
deliberately selective, with the IDA focused on key sectors in manufacturing,
such a pattern for MNEs is to be expected. The less concentrated sectoral
pattern among LEs is consistent with general restructuring, and given the
high sectoral correlations coefficients for high tech MNEs and LEs, may well
be evidence that LEs are following MNEs into the same sectors. Further sectoral
level analysis is required to address this issue.

The analysis in this chapter highlights the overall impact of industrial and
regional policy on the sectoral and spatial development of the Irish economy.
Our evidence on the timing of spatial dispersion suggests that recent policies
have intensified rather than initiated the spatial changes that were already
under way in Irish manufacturing from the early 1990s, and these effects are
likely to be further intensified as EU membership increasingly constrains the
use of grant aid for manufacturing in the greater Dublin area. The much
higher sectoral correlation for MNEs and LEs in high-tech sectors suggests
that the promotion of sectoral clustering in these sectors is successful. The
downward trend in sectoral specialization for LEs and for the low tech sector
generally suggests that sectoral restructuring is still occurring on a significant
scale in Ireland. In Section 7.3, we asked two questions: Are MNEs becoming
more or less sectorally specialized and spatially concentrated? To what
extent is there evidence that LEs are mirroring the clustering patterns of
MNEs? The answers are clear: MNEs are becoming more sectorally specialized,
less spatially concentrated, and LEs are mirroring the clustering patterns of
MNEs in spatial terms but not the sectoral patterns. Further analysis at
regional level is required to investigate the spatial consequences of such
restructuring and the patterns of clustering that are emerging between foreign
and local enterprises in Ireland.

Note

1 The authors acknowledge the assistance of the Central Statistics Office (CSO),
Ireland in allowing access to the micro-data used in this chapter. To facilitate the
research conducted the CSO gave the authors controlled access that was at all times
within the CSO’s premises under stringent conditions. We are grateful for financial
support from the Irish Research Council for the Humanities and Social Sciences
and DEPFA Bank in undertaking this research. Helpful comments were received
from Austin Gleeson, Tom Pius Moloney, Ana Teresa Tavares, Aurora Teixeira and
participants at the workshop in Porto in April 2005, as well as conference attendees
at the Irish Economics Association Annual Conference in May 2005.
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8
Emerging Business Models for
Biotechnology Firms and Clusters:
Policy Responses in Peripheral 
Regions of the EU
Ewen Peters and Stephen Young

8.1 Introduction

The aim of this chapter is to identify the emerging policy challenges1 facing
the governments of peripheral regions in Europe where biotechnology has
been targeted as a growth sector. Specifically, the research question is
whether it is advisable or feasible for peripheral areas to target this sector,
where financial demands and risks (but also potential returns) are high. In
answering this question, the relevance of clusters and innovative milieux2 to
the biotechnology sector is examined in the light of the new post-genomic
business models that are emerging.

Comparisons are made between two peripheral European economies,
Ireland and Scotland, which for over two decades have been attempting to
nurture life-science activity; and two leading firms, respectively Elan
Corporation plc and Cyclacel plc. Issues that emerge include, first, given that
biotechnology is prima facie a global industry, that there are fundamental
localization challenges concerning the anchoring of key elements of
business activity, particularly headquarters functions and research and
development (R&D) within the local economies. And, second, that of
providing the appropriate (but inevitably risky) forms of public support for
key biotechnology companies to remedy market failures, which in turn
requires in-depth understanding of likely successful business models in a fast
evolving sector.

8.2 Business models in the life sciences

Within biotechnology, converting a discovery into a commercially viable
product is a high-risk process that is often highly complex, challenging, very
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time consuming and expensive – where obtaining development funding is
crucial to success. Hence, considerable importance is attached to the validity
of the new company’s business model – how it is resourced, how it creates
value and how returns are realized. A range of business model options have
been identified, closely tied to the new drug development value chain, and
these are illustrated in Figure 8.1 and discussed below.

8.2.1 The vertical model

This is a fully integrated organizational model, in which the company pos-
sesses internal development, manufacturing and marketing capabilities. The
main attraction is the potential for value generation throughout the entire
value chain, albeit operating within a high-risk environment. The model
offers the potential for high returns on research investment, and strong
profit margins similar to those of the pharmaceutical sector. This model has
proved successful with some of the largest biotech companies, but others
have found difficulty in obtaining the levels of finance required to support
such a wide range of activities.

When a company outsources most of its operations, while still managing
the chain internally, it is referred to as a virtually integrated pharmaceutical
company; or in the terms of D’Cruz and Rugman (2000) the ‘flagship
pharma firm’.
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Figure 8.1 Business models and the new drug development value chain

Source: Adapted from Arthur D. Little (2002).



8.2.2 The product business model: drug discovery and 
development company

This model aims to generate value by progressing products along the drug
discovery and development chain and either licensing them out or following
them through to commercialization. It is a high-risk model, where the focus
is placed upon a pipeline of drugs developed from basic scientific research,
and typically requires substantial investment. Companies using this model
may resort to partnerships and strategic alliances for risk sharing or for
outsourcing production. The validity of this model has been thrown into
doubt by the higher funding requirements and extended timescales for
investment returns, as discussed later.

8.2.3 The technology platform model

This model is used as a research tool, and focuses on the discovery and devel-
opment of a technological platform to aid the drug development process. It
aims to generate value through licensing, subscription and service fees for
the technology platform. The emergence of this model is driven by the need
to reduce the risks in drug development by applying technological advances
to drug discovery. However, under the best circumstances the technology
platform company can only uniquely remove one bottleneck in the drug
discovery process. Some critics point out that the technology on which these
companies rely risks being commoditized (Lim, 2003).

8.2.4 Hybrid business model

Some companies that were initially technology-platform businesses have
tried to establish a sustainable value base by gradually turning the technology
platform into a proprietary drug discovery effort. This would ultimately
transform the company into an emerging pharmaceutical company. The
hybrid business model is thus a fusion of the product and platform business
models that may be capable of generating a pipeline of products. It gives
investors the benefits of reduced risk and near-term revenue generation,
without compromising the potential for greater value creation. Therefore it
is attractive as a business model in offering long-term drug development
with near-term technology commercialization potential.

8.3 A new approach to business models in biotechnology

The business models reviewed above have emerged from the work of
Fisherman (2001, 2002) and the Harvard Biotechnology Group (2002). A
feature of all of these is their emphasis on the technology and product
dimensions of biotechnology. This is overly simplistic from both business
competitiveness and public policy perspectives, since no attention is paid to
the location of value chain functions, where localization/globalization dynam-
ics are highly influential; and to the significance of networks and relationships
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in business strategy domestically and internationally. To achieve a fuller
understanding for policy purposes, other key dimensions of a business
model need to be incorporated. Figure 8.2 presents a model that incorporates
two other important vectors, namely, the internationalization of the firm
and business relationship modalities. The former is both a marketing
requirement in this global sector, and a source of opportunities for knowledge
sourcing, for attracting key skills and for accessing process competences,
specialized capital and complementary assets internationally for different
elements of the drug discovery and development process. Business relation-
ship modalities focus upon the wide range of options for strategic alliances
that exist between market-based transactions and greenfield ventures or
mergers and acquisitions (M&As) (Inkpen, 2001), and that may be either
domestic or international.

Table 8.1 develops the framework of Figure 8.2 by highlighting the
relationships among value chain activities, internationalization and
business modalities. Reflecting the resource-based view of the firm (Penrose,
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Figure 8.2 Dimensions of enhanced life-sciences business model

Source: Authors.
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1959; Barney, 1991), the core competences of most biotechnology companies
will reside in their R&D operation within the drug discovery and development
process, suggesting wholly-owned and domestically-based research and
development. Early small-scale development is closely linked to R&D tech-
nically and, therefore, locationally; but thereafter much of the value chain
can be potentially outsourced. Markets are global (albeit dominated by the US),
although international marketing (the role, for example, of an international
sales force) may represent a core competence for some enterprises.

In respect of modality, a wide range of options exists as regards both outward
and inward internationalization, the out- and in-licensing of drugs being
especially significant for widening markets and extending the product range
respectively. Also important are alliances with the major pharmaceutical
companies, and wider linkages with the international life-science community,
and the international financial community. These networks have a variety of
objectives, including accessing scarce factor inputs, accessing non-core
competences and complementary assets, and accessing final markets.

To address these issues we believe that policy-makers will have to acquire,
first, a much greater appreciation of the type of business models suggested
by the framework outlined earlier; and, second, a deeper understanding of
the key market failures that are likely to characterize the future operating
environment. In particular, it will be important to understand the extent to
which the existence of local innovative milieux will strengthen and support
these models and where the limits to local support may lie.

8.4 New business models, market failure and public policy

8.4.1 Capital market failure, business growth and clusters

The need to achieve ‘critical mass’ is an oft-stated aim and objective of clus-
ter strategies for aspirant life-science regions. However, access on a long-term
basis to large amounts of specialized risk capital is the single most important
factor in determining business survival and growth for drug discovery and
development companies.

Following the technology bubble bursting in 2001, public markets in
Europe and North America remained virtually closed to biotechnology com-
panies until late 2003. Underlying market sentiment has remained volatile
subsequently, with companies responding by being forced to take 40–50 per
cent discounts or abandoning Initial Public Offering (IPO) plans. A number
of factors explain the price weaknesses, but especially important is the fun-
damental change in investor attitudes toward risk. This provides a basis for
arguing that a new funding gap has emerged and that a new market failure
now exists.

The biotechnology and life-science sector is now talking about the emergence
of a revised funding model. Previously, venture capitalists (VCs) would
typically look to invest � $100 million and expect to exit in 5–7 years, with
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a 30 per cent return; the equivalent figure currently is $250–$300 million of
venture and development funding. While expected returns would be
commensurately higher, early investors would only be able to exit after
10–12 years (ING, 2004). This could force a significant restructuring of the
supply-side of the early-stage capital market with fewer business angels and
VCs willing or able to play such a long game of higher risk/higher return.

If such a model comes to dominate, the underpinning market failure gives
policy-makers a powerful rationale for new intervention. However, the
extent of this failure (a maximum of around $150 million for every drug
which gets to Phase III trials) represents a very high cost, which governments
may be unlikely to be willing or able to meet directly. From a policy perspective
it seems that emerging clusters, especially in peripheral regions, could have
only an indirect role to play, with external linkages being more significant.

8.4.2 Information and co-ordination failures,
transaction costs and clusters

Strategic linkage with the pharmaceutical industry remains one of the major
determinants of success for specialist biotechnology companies: more than
half of the biopharmaceutical drugs approved in 2000 in the United States
were either co-developed or marketed by pharmaceutical companies.
Delivering shareholder value going forward will be a major challenge as the
next ten years will see a series of patent expiries on drugs whose current
annual sales are worth over $40bn (Ernst and Young, 2001). This will require
pharmaceutical companies to grow at an annual rate in excess of 10 per cent
to compensate, and, therefore, the development of three or four new drugs
per year (while the average pharmaceutical firm currently only produces one
new drug per year from in-house development).

Two basic responses have been apparent. First, Big Pharma has downsized
and spun-out non-core activity, pursued a series of mergers and acquisitions,
and become more active in corporate venturing. Secondly, Big Pharma has
outsourced much of its R&D to more productive biotechnology companies,
either as licensing deals, alliances or as contract research and manufacture.

The restructuring described above, combined with current technology and
organizational trends (Peters and Hood, 2002), is creating an increasingly
complex and challenging operating environment for drug discovery compa-
nies where business is multimodal: a dense web of relationships now support
the operation of collaborative networks, license deals, arms-length contracts
etc. The consequence is that biotechnology firms face a future of rapidly
rising transaction costs. This would represent a significant market failure and
a growing source of economic inefficiency which public policy may need to
address.

Enright (2000) has rightly observed that cluster strategies have a potentially
important role to play in rectifying market failures such as those described
above. Unfortunately, cluster strategies tend to be applied more as recipes by
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the public sector than attempts to address specific market failures (Peters and
Hood, 2000). Moreover, as drug discovery businesses internationalize, there
will be a growing need to develop international networks and linkages in
order to access markets (both product and factor) and to harness and deploy
a wider range of specialized complementary assets than would normally be
available in an emerging local industry cluster. Information and co-ordination
failures that exist along the international businesses interface will require a
different set of policy responses.

8.5 Company cases

The remainder of this chapter compares in detail the different strategies
pursued by two peripheral countries in Europe – Ireland and Scotland – that
have targeted biotechnology for a number of years. Two company case studies
are presented to highlight the relevance of the framework developed above
and to consider the implications for policy. The cases illustrate the different
strengths of each of the local milieux and their respective policy approaches,
distinguishing the ‘flagship firm’ approach pursued by Ireland, as repre-
sented by Elan Corporation plc, which draws on Ireland’s established
strengths in high volume/high value manufacturing and emerging strengths
in development; and the policy challenges presented for the more fragmented
structure, but greater number of specialized biotechnology companies which
has evolved in Scotland. Here the product-based company Cyclacel plc,
drawing on the recognized excellence of Scotland’s life-science base and the
growing strength of Scotland’s drug development expertise, has the potential
to emerge as a significant player.

8.5.1 Ireland and Elan Corporation:
biotechnology policy in Ireland

Irish BioScience

Total Irish expenditure on biotechnology R&D in the period 1994–98 has
been estimated at Euro 46.3mn (Martin, 1999), only a very small proportion
of which supported basic research, until the late 1990s. Recent years have
seen a significant increase in the level of investment that Ireland is making
in biotechnology-related R&D: according to Enterprise Ireland over Euro1bn
has been invested through combined funding. This is set to rise further
under if the Irish government meets the ambitious target of increasing gross
expenditure on R&D from 1.4 per cent to 2.5 per cent of GNP by 2010
(see Inter-Departmental Committee on Science and Technology, 2004); and
adopts recommendations to give a high priority to life science.

Commercialization of Irish BioScience

Biotech policies have been in place in Ireland since 1987 when the National
Biotechnology Program was set up to develop commercially-oriented research
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in Irish universities. In 2002 Enterprise Ireland launched a new biotechnology
strategy specifically focused on technology transfer and campus-based
initiatives. This was complemented by the establishment of Enterprise
Ireland’s Biotechnology Directorate in 2003 that is seen as having a crucial
role in improving Ireland’s commercialization chain.

Over many years the Irish Industrial Development Authority (IDA) has
successfully pursued a strategy of attracting and retaining healthcare-related
direct investment from overseas, especially large-scale pharmaceutical
plants. The current IDA strategy now complements the work of Enterprise
Ireland by focusing on the attraction and retention of R&D projects in the
life sciences. The other national organization playing a major role in the
funding of biotechnology research is Teagasc, the development agency
responsible for agriculture and food research.

A set of initiatives was put in place in the period 1994–99 to address the
shortage of venture capital for biotechnology firms. However, the biotech-
nology industry in Ireland did not benefit to any great extent, with the
exception of the Campus Companies Venture Capital Fund and the
Millennium Entrepreneur Fund. In 2002, Enterprise Ireland began to address
the special needs of the biotechnology sector in the form of a dedicated 
seed-fund. It involves a partnership with financial institutions in order to
share the risks. Moreover, tax credits for incremental R&D undertaken by
companies was introduced in the Finance Act, 2004. Ireland now has over
170 companies employing 35 000 people in the pharmaceutical, chemical,
biopharmaceutical, medical devices and diagnostic sectors (Irish Minister
for Trade and Commerce, 2005). These companies are largely engaged in
manufacturing and production activities. By comparison, just over 
10 per cent of these people are employed in 41 companies (23 indigenous
firms and 18 multinational enterprises), engaged in activities that are pri-
marily based on biotechnology research and processes (InterTrade Ireland,
2003). As such, the biotechnology sector remains a very young and relatively
small component of the economic activity related to the life sciences in
Ireland.

As one of only two European companies to achieve annual sales in excess
of $1 billion in the biotechnology domain, Elan Corporation has been
the major beneficiary of policy initiatives in Ireland. The latter include the
favorable planning and health and safety regulations that existed during the
1960s and 1970s; and the relatively low and attractive rates of corporation
tax available in Ireland during the 1980s and 1990s favored the volume
manufacture of high-margin low-bulk products for export. This policy envi-
ronment helped Elan to achieve ‘flagship status’ and to do so in the absence
of Ireland having an internationally-recognized science-base. As the above
analysis suggests, the Irish government is well aware that the policy
approach, which supported Elan’s main development through the 1980s and
1990s, is no longer sustainable.
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Elan Corporation plc

Corporate history
Elan was incorporated as a private limited company in Ireland on 18 December
1969 and became a public limited company on 3 January 1984. Prior to
1987, Elan funded much of its R&D under agreements with a number of
larger pharmaceutical companies. These companies conducted the necessary
clinical and regulatory procedures, were responsible for all aspects of
marketing and paid Elan royalties reflecting the contribution to the product
development program. Elan was essentially a contract research organization
at this stage. After 1987, Elan decided to market its products directly, and its
new strategy integrated the formulation, clinical testing, registration, manu-
facturing and the marketing phases in the drug life cycle. Its aim was to
become an integrated bio-pharmaceutical company, a strategy reinforced
during the 1990s. Elan pursued an increasingly active strategy of growth-
through-acquisitions and joint ventures during the 1990s, in order to build
a stronger and more mature product pipeline (strategic-asset-seeking) and to
gain quick access to new international markets, especially the United States
(market-seeking). Most of the acquisitions were made through the stock
markets due to the cash rich position of Elan and the tax exemptions
received from the Irish government. In retrospect, Elan seriously over-
extended itself in this period. In 2002 the company suffered a number of seri-
ous setbacks, namely, the Phase II failure of an Alzheimer’s Disease vaccine;
the announcement of an investigation by the SEC into accounting practices
at the firm; and the company’s largest product went generic. Market capital-
ization fell from $19 billion to $1–2 billion, forcing large-scale restructuring.
About 50 wholly-owned and joint ventures were divested and entire business
lines sold off.

Current profile
Elan is listed on the New York, London and Dublin Stock Exchanges and now
positions itself as a neuroscience-based biotechnology drug company
engaged in discovering, developing, manufacturing and marketing advanced
therapies in neurology, autoimmune diseases, and severe pain. According to
its latest Annual Report, Elan generated revenues of $464m in 2004 ($1.16bn
in 2002) and employed 1899 people (4400 in 2002). Of the total employed in
2004, 575 were in R&D, 571 in manufacturing, 314 in sales, and 439 in
administration. Pre-tax losses in 2004 amounted to $403m. Following recent
criticism from Ireland’s financial authorities, and as part of its major restruc-
turing, Elan has recently been reorganized into two discrete business units.

● Biopharmaceuticals, which discovers, develops, manufactures and sells its
own drugs;

● Global Services & Operations (GS&O), which provides a broad range of prod-
uct development and sub-contract manufacturing services, and provides
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technology platforms to assist drug companies bring their products to the
market.

This may portend a possible future break-up of the business were Elan’s
performance to fail to recover.

Drug discovery and development
Elan’s product pipeline. The company has a range of products at different
stages in the drug discovery and development pipeline; but the only mar-
keted products in the US are drugs for pain relief and for the treatment of
infections. In autoimmune diseases, a significant setback occurred in
February 2005 with the voluntary suspension of the marketing of Tysabri
following the untimely death of sufferers using the drug (which is used as a
therapy for multiple sclerosis). With the loss of products from divestments
and the problems with Tysabri, Elan now has a rather narrowly-based product
portfolio and drug pipeline.

Drug development and delivery
Elan has a long track record of innovation and expertise in drug optimization
and delivery from solving problems of poor solubility to customizing release
profiles for oral dosage forms. This has helped to enhance the performance
of numerous drugs that have subsequently been marketed world-wide. Its
primary focus, however, is on using its scientific expertise to provide supe-
rior technology platforms that offer innovative, high-value technologies to
address difficult drug delivery and life-cycle challenges which drug companies
face. This expertise is embodied in Elan’s patented drug delivery and delayed
release technologies. These can be used alone or in combination to create
intelligent drug delivery systems. For example, Elan has been able to develop
a superior range and depth of solid oral dosage technologies which are
patented and unrivalled in the drug delivery industry. And a significant
number of marketed products have been developed using Elan’s patented
technologies.

Manufacturing and other value chain facilities
Elan’s proprietary technology platforms represent important assets as is the
co-location of drug development and manufacturing activities on certain
sites: the latter allows for more efficient scale-up and transfer to commercial
manufacturing activities. The company’s main manufacturing facilities are
in Ireland, with its other manufacturing operation in the US (Georgia). R&D
is also undertaken in Ireland, as well as in California and in Pennsylvania.
Finally, product development takes place in the UK and at another
Californian site. Elan provides a turn-key manufacturing service to drug
companies across a wide range of products. Its core manufacturing compe-
tence lies in meeting customer requirements involving the development of
drugs whose delivery is characterized by solid, oral dosage. Customers can
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select from a broad range of manufacturing options to fit their precise product
requirements. Manufacturing is thus complementary to the company’s drug
development and delivery activities.

Hierarchies, markets and alliances
Between 1996 and 2001, Elan pursued strategic alliances with biotechnology,
drug delivery and pharmaceutical companies. Most of these were with other
drug companies, where Elan collaborated in their development, scale-up,
manufacturing and commercial launch activities. Elan’s collaborative
approach helped to spread the high risk of drug development, and its home-
base in Ireland has been an important launch pad for this strategy, with 17 of
the top 20 global pharmaceutical companies being represented in Ireland.
Moreover, Elan’s open, service-oriented approach helped facilitate the
inward transfer of scarce specialized knowledge and intellectual capital.
However, the bulk of these strategic alliances were eliminated as part of the
post-2002 restructuring. Notwithstanding the central importance of Elan’s
external linkages, the significant growth in the company’s scale and scope
that took place during the 1990s was largely achieved through an aggressive
acquisition program. From 1997–2000 alone, the company made around
13 major acquisitions at a cost of over $3bn. All except one of these were in
the US, and the majority were R&D-oriented companies, reflecting Elan’s
objective of extending its drug discovery capabilities. Once again, most were
divested following the corporate crash of 2002.

Internationalization
Headquartered in Dublin, Ireland, Elan generated its largest world-wide
revenues of $1.8 bn in the year 2001. Revenue growth was especially
dynamic between 1997 and 2001, helping to make Elan one of Europe’s
largest bio-pharmaceutical companies. However, during this period, two
markets, Ireland and the United States, accounted for over 90 per cent of
total revenues generated. And by 2004, of total revenues of $464m, the
United States accounted for $321m (70 per cent) and Ireland for $130.5m
(28 per cent). Of the latter, export sales from Ireland totaled $111.1m, with
the US as the major export market ($67.9m). As such, Elan appears to resemble
a narrow, bi-national enterprise rather than a broad-based, multinational enter-
prise with global ambition.

Conclusion
In European terms, Elan continues to represent a significant international
business of scale. Its serious under-performance, following various major set-
backs and exacerbated by the bursting of the technology bubble in 2001, has
resulted in large-scale restructuring and retrenchment. The creation of two
new business units may well indicate that, under investor pressure, Elan as a
single company may have a limited future. If this future materializes, the
likelihood would be that two separate businesses would emerge: one focused
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on own-drug discovery, development, manufacturing and marketing
eventually, the other focused on sub-contract manufacturing and product
development support through to commercialization of other drug companies’
products.

The nature of Elan has thus changed radically since its ambitions of
becoming an integrated bio-pharmaceutical company were thwarted by a
variety of internal and external problems (not all of which have yet been
resolved). In European terms, Elan’s products and processes continue to
exhibit significant scale and scope. In international terms, however, Elan
lacks true international breadth and depth, and its products and processes
(and the technologies that underpin them) lack dominance. Elan’s partner-
ship approach that was a major feature of its strategy has in effect been aban-
doned; and in reality this strategy, together with that of acquisitions, created
problems of management (especially risk management) and co-ordination,
which led inter alia to the unraveling of the enterprise after 2002. Big chal-
lenges now exist for Irish government policy given Elan’s ‘flagship’ status as
a national champion in biotechnology.

8.5.2 Scotland and Cyclacel

The traditional importance of the life sciences to Scotland is perhaps best
reflected in its science base: according to Scottish Enterprise, for example,
while Scotland has less than 10 per cent of the UK’s population, life-science
researchers in Scottish universities and institutions currently attract over
14 per cent of funding from all sources available in the UK. Life-science
researchers in Scotland have a world-class reputation in many important
health areas. Dolly, the world’s first cloned sheep, was born in Scotland (later
recognized world-wide as the scientific ‘Breakthrough of the Year’ in 1996).

Biotechnology policy in Scotland

The UK context. Life science (and its commercialization) plays a key role in
UK public policy and has been positioned in the vanguard of the UK’s emerg-
ing knowledge economy (DTI, 2003). The general direction of life-science
policy in a devolved Scotland is still largely influenced by this wider UK policy
context, and Scotland stands to benefit from the Government’s (DES, DTI,
HM Treasury 2004) commitment to increase UK R&D investment as a
proportion of national income to 2.5 per cent by 2014. Life science companies
in Scotland will also continue to be affected by changes to UK fiscal policy,
such as the proposed further extension of R&D tax credits to SMEs and larger
firms.

Scottish life science. The life sciences in Scotland have been a priority for
economic development since 1975 when the Scottish Development Agency –
Scotland’s first economic development body – was established. They have
remained a major focus for the sectoral work of Scottish Enterprise (SE),
established in 1991 as successor to the SDA.
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Since the millennium, SE’s life-science initiatives have focused on:

(i) improving access to, and the availability of, risk funding to support start-
up activity and early-stage business growth and development in the life
sciences;

(ii) enhancing the research/clinical trial/industry interface and thereby rais-
ing the level of early-stage commercialization activity based on innova-
tive life-science applications with international market appeal;

(iii) improving skills availability and the science and technology infrastruc-
ture, often through property-led initiatives; and

(iv) attracting direct investment in high-value R&D projects from overseas.

Excluding the basic pharmaceutical sector, there are now over 550 organizations
in Scotland’s life-science community – employing over 26 500 people – and
Scotland is home to 15 per cent of the UK’s life-sciences companies. Of these,
over 50 academic institutions – and 80 companies – are engaged in drug
discovery and early stage development including Phase I and Phase II clinical
trials (Scottish Enterprise, 2005). In this context, Cyclacel makes an especially
important contribution to Scotland’s drug discovery and development effort:
in-house research undertaken by Scottish Enterprise (2005) shows that in
Scotland 26 clinical trials are currently being conducted by five companies
(Ardana, Amarin, Crusade Lab, Cyclacel and ProStrakan). When ranked by
the value of therapeutic area being targeted, Cyclacel commands first and
fourth place. The importance of Cyclacel’s position is further emphasized by
the fact that the science and discovery on which the pipelines of ProStrakan
and Amarin are based are primarily sourced outside of Scotland: ProStrakan’s
pipeline is largely acquired and its main R&D facility is in Paris. Moreover,
London-headquartered Amarin also has a pipeline that is largely acquired;
this contrasts markedly with the Cyclacel position: of the nine research
programs underway, seven are based on Scottish science and Dundee-based
‘in-house’ research – only two programs are licensed-in.

The success of Cyclacel going forward is an important bell-wether for
policy-makers in their on-going monitoring and assessment of the effective-
ness of public policies to stimulate and support product-based indigenous
life-science firms operating in the high-risk domain of drug discovery and
development (see, for example, Life Sciences Industry Advisory Group for
Scotland, 2005).

Cyclacel

Corporate profile
Established in 1997 as a spin-out from the University of Dundee in Scotland,
Cyclacel is a public limited drug company which designs and develops
small molecule drugs to stop uncontrolled cell division in cancer and other
similar diseases. Reflecting its scientific roots, Cyclacel is Dundee-based and
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headquartered. Cyclacel’s proprietary discovery engines integrate cell cycle
biology expertise with a large library of gene-based targets, RNAi functional
genomics, chemo-genomics and clinical biomarker technologies to deliver
new drugs. Fundamentally, this approach to drug discovery and design aims
to improve the efficiency of drug targeting in the early stages of discovery
and development in order to reduce compound attrition rates during the
later, more expensive stages of drug development. As at December 2004,
Cyclacel had total assets of around £13.5 million, the bulk of this being cash
in hand. Cyclacel currently employs around 60 staff the majority of whom
work in drug discovery and pre-clinical development. Reflecting the nature
of its business, Cyclacel’s workforce is highly graduate/post-graduate intensive:
over half of the staff have Ph.Ds. The bulk of Cyclacel’s senior managers and
scientists were recruited from outside Scotland. Since its inception in 1997,
Cyclacel has spent around $80 million on IP protection. The breakdown of
patents issued/pending is as follows:

● 26 issued patents
● 66 issued under licence
● Around 70 pending in the US and EU
● Around 70 pending in other countries
● Another 73 pending where Cyclacel has a license or option to licensee.

Cyclacel’s Senior Management Team, Board of Scientific Advisers and staff sci-
entists are highly experienced and internationally respected. This is reflected
in Cyclacel’s ability to raise significant VC funding during a major downturn in
the capital market.

Funding history
With the securing of venture capital finance in December 2003, Cyclacel in
total has raised over $103 million of early-stage funding from investors since
inception in 1997. This is the largest amount of venture capital ever raised by
a university-spin out in Europe. Following this, Cyclacel’s fundraising
focused on the possibility of attracting first-time support from the public
markets. Accordingly, the company registered its intention in January 2004
to raise capital through an IPO launch on both the New York Stock Exchange
(Nasdaq) and London Stock Exchange. This was abandoned at the last
minute because of stock-market volatility.

Products, processes and technologies
Cyclacel’s drug pipeline. Cyclacel currently has nine drugs in its pipeline. 
CYC 202, its lead candidate drug (targeted at lung and blood cancer and kidney
disease), is in Phase II clinical trials. Because of the poor efficacy of existing
therapies, these markets are regarded as open to new entrants offering
improved therapies. Cyclacel currently estimate the combined annual worth
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of these markets at around $1 billion globally, were these markets to be fully
captured. CYC682, an oral nucleoside analogue in Phase Ib trials, has been
shown in pre-clinical tests to have superior efficacy to alternatives.

Process know-how. Cyclacel’s core process competence is based on:

● Its specialized understanding of cell life cycles based on the science
developed by its founder.

● Its use of structure-based drug design and use of biomarkers that involves
a proprietary genes-to-drugs approach. This approach to drug discovery
and design aims to improve the speed, efficiency and yield of drug target
selection in the early stages of the process in order to decrease compound
attrition rates during the later, more expensive stages of drug development.

Hierarchies, markets and alliances

Hierarchies. As noted above, Cyclacel’s core product IP, related process
competences, and proprietary platform technology have mostly been devel-
oped in-house, to date. If the international capital markets remain highly risk
averse, Cyclacel may need to consider a trade sale of its lead candidate drug in
about 18 months time. The company’s strategic intent, however, is to retain
ownership of promising follow-up candidate drugs and eventually to try to
market these directly on an international basis. The current expectation,
therefore, is for Cyclacel to become much larger and more vertically inte-
grated, forward to the market; although such a strategy has been thrown into
doubt by the new funding model and the need for faster revenue generation.

Markets. Having completed four rounds of venture funding, it is clear, cur-
rent difficulties notwithstanding, that the international market for public
capital will remain a potentially important source of future development
funding for Cyclacel – and the company will need to be investor-ready.
Likewise, the international labor market is also (and will remain) an impor-
tant source of key management expertise and specialist skills. This is
reflected in Cyclacel’s wage bill that is about a third higher than the average
for companies in the Scottish life-science sector. Cyclacel also uses specialist
outside vendors to support key processes such as structure-based drug design
and the undertaking of enzyme assays.

Alliances and partnerships. However, in pursuit of the partnership model
which is central to the future development of its business (Cyclacel F-1 SEC
Registration Statement), Cyclacel has entered into corporate alliances with
AstraZeneca, CV Therapeutics, GlaxoSmithKline, Lorus and Sankyo, all in
the oncology field. Cyclacel also has important scientific and academic links
with a number of universities in the UK, as well as in France and the Czech
Republic. A number of these external linkages (especially but not exclusively
at Scottish universities) are key to strengthening and supporting the devel-
opment of the Scottish-based discovery and development competences that
lie at the heart of Cyclacel’s business.
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Internationalization
For a young drug discovery company such as Cyclacel, the tangible and
intangible dimensions of internationalization need to be considered, with the
latter being predominantly important at this stage of business development.
The main operational aspects of its internationalization are the clinical trials
that Cyclacel runs for drugs that have entered Phase 1 and beyond. For least-
cost reasons, all of Cyclacel’s clinical trial work is currently conducted
elsewhere in Europe. It is a process that is managed virtually by a handful of
specialist managers. At this stage, what is perhaps more strategically vital, are
Cyclacel’s linkages with the international life-science community and the
international financial community. In playing such a long game, it is in
those communities of interest where Cyclacel must seek to forge and maintain
increasingly effective ties and relationships. Similarly, it is in these commu-
nities where reservoirs of social capital, market capital and goodwill for the
future must be built up in order to maintain and enhance Cyclacel’s positive
international profile and reputation. The failed IPO notwithstanding, Cyclacel
still has world-class assets to deploy in the members of the Board of Cyclacel
and its Senior Management Team, and its Board of Scientific Advisers.

Conclusion
Cyclacel’s business approach and strategy is largely modeled on that of the
American company Vertex (the US company widely recognized as a star in
the biotechnology firmament (The Economist Group, 2001)). The model is
based on superior science and world-class business know-how applied to
drug discovery and development and embodied in both proprietary prod-
ucts and processes. It is a ‘pipeline model’ where dynamic innovation is
required to produce sufficient numbers of promising candidate drugs which
lend real strength and depth to the pipeline, thereby de-risking the com-
pany for potential investors. The cash-burn associated with such a model is
extreme. And in the current climate where there are fewer lead-specialist
investors and more risk-averse attitudes, raising sufficient funds to reach the
required regulatory milestones – even for the fittest of young drug developers –
is now becoming a much steeper uphill struggle. In particular, greater risk
aversion is now reflected in the preference of lead specialist investors for
biotechnology companies seeking an IPO to be well partnered and to have
lead candidate drugs in Phase II b or Phase III of clinical trial – a step beyond
where Cyclacel now sits. Moreover, unlike its US mentor, Cyclacel neither
has significant presence in, nor immediate access to, the full range of
resources, specialized complementary assets, and infrastructure of the
world’s largest and most dynamic innovative life-science milieux (i.e.
Boston and San Diego). The challenge Cyclacel’s management team face in
driving the business forward on the basis of this model requires that new
sources of long-term risk capital are found. In this, capital markets alone
may be insufficient and other forms of financial, including government,
support may be needed.
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8.6 Discussion and conclusions

The research question addressed in this chapter is whether it is advisable or
feasible for peripheral areas to target the biotechnology sector, where financial
demands and risks are high but so are potential returns given the industry’s
role as a gateway to the knowledge economy.

Both Ireland and Scotland have invested heavily in biotechnology over an
extended period. Their respective government strategies have been quite dif-
ferent historically, reflecting their country capabilities and attractiveness,
but are now converging as Irish policy shifts towards the development of its
science-base. Scotland still possesses much stronger science foundations and
drug discovery pipelines than Ireland or, indeed, other peripheral areas
in Europe. Yet neither country can be said to possess anything like a fully
developed cluster or innovative milieu as Table 8.2 reveals (but see Peters and
Hood, 2002, on Scotland). Moreover, the intensification of globalization
in the biotech domain is changing the nature and extent of related localization
process. Thus the market failures, in respect of higher funding requirements
and transaction costs in internationalization and business networks,
may significantly limit both the scale and the scope for development of
vertically integrated downstream activity in ‘local’ innovative milieux that
are life-science based. To provide simply one example concerning skilled
labor, it has proved difficult in Scotland to attract talent from the Cambridge/
London cluster, let alone internationally; while leading figures have exited
Scotland for improved prospects abroad. Ireland is better placed in this
regard because of its better integrated global diaspora.

On the corporate side, given these policy challenges going forward, product-
based firms (the drug delivery and development company in Figure 8.1)
could struggle in both Scotland and Ireland; while service-based companies
(the technology platform and hybrid business models) may be better
adapted for long-term survival. Question marks will therefore remain over
Cyclacel’s ability to survive in its current form – merger or acquisition seems
likely – and it is uncertain whether any newcomer would be prepared to
maintain Cyclacel’s deep pipeline drug discovery approach and the HQ and
R&D hub at Dundee. Similarly, question marks remain over Elan’s ability to
survive in its present form. The restructuring of Elan suggests a service-based
company (providing solutions for delivering drugs to the market) with an
Irish HQ may emerge; and a product-based company with a US HQ and ques-
tionable prospects may also emerge. Under this scenario it would be debat-
able whether such outcomes represent good value for the taxpayer in either
Ireland or Scotland.

The example of Ireland highlights the challenges for public policy in tak-
ing a position on the structure of the biotech sector, and seeking to nurture
a flagship firm. There are attractions to this approach that can be integrated
closely with a cluster model of development, but the risks of picking
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Table 8.2 Local innovative milieux in Ireland and Scotland

Features of local innovative milieux Ireland Scotland

Strong science base in universities as a core 
prerequisite for building drug discovery and 
development activity �� ���

Basic research on convergent technologies, 
with efficient mechanisms for spillovers 
between research institutions �� ��

Attraction of R&D labs of Big Pharma may provide 
alternative way into research (but core science base
still critical) �� ��

Environment encouraging start-up activity from 
university science � ��

Institutions and complementary assets to support 
pre-market, early-stage commercialization � �

Presence of Big Pharma to support commercial 
activity from spin-offs and spin-outs �� ��

Integrated healthcare system with large patient 
base for clinical trial activity �� �

Access to large amounts of risk capital �� ���

Access to international competences and
complementary assets, and business networks: 
global and virtual milieux � ��

Notes: � weakly positive, ��� strongly positive; � weakly negative; ��� strongly negative.
Source: Authors.

winners are high. In Scotland, while the number of players suggests a buoyant,
innovative industry, most are small start-ups. The Scottish approach may be
termed a ‘nursery-model’, where an environment of early-stage development
revolving around university science is encouraged. The high costs and risks
of progressing along the value chain suggest high failure rates for such firms
and a high propensity for M&As. Successful companies will need to pay great
attention to boosting cash flows by providing services (e.g. clinical trials) for
international partners. Policy-makers are faced with high funding demands
for only a handful of embryonic dominant players (such as Cycaclel) that
may emerge from the pack and have the potential to go to the market.

The evidence from this chapter is that it is indeed advisable for peripheral
areas to target the biotech sector, especially where the basic preconditions



exist, namely, a strong science-base; but the jury is still out on the feasibility
of this strategy. In particular, policy-makers have not resolved the fundamental
challenge of how to promote the successful emergence and development of
significant international businesses of scale. In part the answer lies in filling
the gaps in the local milieux. Even more important for Scotland in particular
is access to the global and virtual milieux. If there is one fundamental
conclusion for Scotland, it concerns the requirement for better internationally
experienced management teams to build on the science strengths and get
closer to the market. The conclusion for Ireland is the reverse; namely, to
build the science-base through funding university research and attracting
R&D labs associated with Big Pharma.

Notes

1 The focus of this chapter is public policy in Ireland and Scotland. There is, however,
a significant EU dimension to biotech policy, as represented, for example, by the
Sixth EU Research Framework Programme (FP6 2003–2006) which aims to create a
European Research Area by focusing on selected priority areas of research (including
biotechnology and lifescience). See also European Commission (2002).

2 Space does not permit a discussion of the literature on clusters and innovative
milieux. The latter notion, which gives primacy to knowledge creation and diffusion
rather than traditional economies of agglomeration, is a more relevant focus for
policy intervention in biotech because of the centrality of the drug discovery and
development process. On regional innovative milieux, see Aydalot (1986); Maillat
(1995); Malmberg et al. (1996). The tendency for biotechnology and lifescience
activity to cluster is a well-understood and well-documented European phenomenon.
The top 10 regions in Europe (6.8 per cent of the total) account for 60 per cent of
the patent total; and a relatively small number of local clusters account for the
large majority of biotechnology firms and research centers in Europe (Pammolli
and Riccaboni 2001).
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9
Determining Factors of Subsidiary
Development
Torben Pedersen

9.1 Introduction

The literature on subsidiary development has greatly expanded over the last
20 years, evaluating the dynamics behind the evolution of subsidiary roles.
The literature emerged out of a critique of the traditional ‘center–periphery’
view where the firm-specific advantages are developed and controlled by the
parent company, while the foreign subsidiaries are the long-arm of the parent
company in exploiting the firm-specific advantages in the local market. The
observation that some subsidiaries have a strategic role in the multinational
corporation (MNC) that reaches beyond their local undertakings (e.g. Étemad
and Dulude, 1986; Bartlett and Ghoshal, 1989; Gupta and Govindarajan,
1994) was the starting point of research on different subsidiary roles and the
evolution of subsidiary roles.

A common understanding in recent literature is that MNCs consist of
dynamic networks of more or less specialized subsidiaries linked to each
other in multiple, complex patterns. It is generally argued that the new picture
reflects the response of the MNCs to increasing global competition and rapid
technological development, and a consequent shift in focus from exploitation
of firm-specific advantages (Hymer, 1976; Buckley and Casson, 1976; Hennart,
1982) to global accumulation and dissemination of knowledge within MNCs
(Kogut, 1993; Malnight, 1996; Doz et al., 2001). An important element in the
new picture is that some subsidiaries are specialized in certain skills, capabilities
or fields of operations of importance for the whole corporation and are
therefore gaining a more strategic role than other subsidiaries. This process of
subsidiaries enhancing their resources and competences is denoted ‘subsidiary
development’.

Subsidiary development is an important phenomenon for several reasons.
The first is that multinational corporate evolution is driven in large part by
the changes that occur in foreign subsidiaries. The process of subsidiary
development is itself indicative of the much discussed trend towards greater
international dispersal of value-adding activities in MNCs. The second reason
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is that the subsidiary draws from, and contributes to, the development of its
host economy. Much has been written about the importance of technological
spillovers from foreign direct investment (FDI) and how subsidiaries are
building relationships with local counterparts and tapping into local clusters
in various ways. Clearly, in countries where foreign-owned subsidiaries
make up a large part of the industrial sector, the phenomenon of subsidiary
development is not an academic exercise: rather, it lies at the heart of
fundamental economic questions such as national competitiveness, invest-
ment attraction and job creation.

This chapter will explore the factors determining subsidiary development
and provide a better understanding of which factors matter for different dimen-
sions of subsidiary development. A central question is to what extent is
subsidiary development determined by MNC headquarters (HQ) vs. own
subsidiary initiative? And how important is the dynamism of the local
business environment (e.g. leading-edge clusters, or other favorable
conditions) for subsidiary development? The policy implications follow
from the insights into how the different factors are influencing subsidiary
development, which provide guidance on how policy-makers can target
their efforts in order to facilitate upgrading and development of the foreign-
owned subsidiaries.

9.2 Subsidiary development

Historically, MNCs used their subsidiaries abroad mainly for the purpose of
the adaptation of products developed in their home countries to local tastes
or customer needs, and the adaptation of processes to local resource avail-
abilities and production conditions. In this case subsidiaries were dependent
on the competence of their parent companies, and accordingly their role was
essentially ‘home-base exploiting’ (Kuemmerle, 1999). In recent years
instead, linked to the closer integration of subsidiaries into international
networks within the MNC, some subsidiary operations have gained a more
creative role, e.g., to generate new technology in accordance with the
comparative advantage in innovation of the country in which the subsidiary
is located. This transformation has led to subsidiaries gaining new roles in
the MNC.

The new subsidiary roles have been expressed in several different
terms used to characterize such subsidiaries; world product mandate
(Étemad and Dulude, 1986), strategic leader (Bartlett and Ghoshal, 1989),
global innovator or integrated player (Gupta and Govindarajan, 1991), and
center of excellence (Holm and Pedersen, 2000). All of these terms point to
the fact that, over the past two decades or so, subsidiaries have been evolving
out of their traditional role of being the subservient executors of headquarters
commands. This process ‘through which MNC subsidiaries enhance their
resources and capabilities, and in so doing add increasing levels of value to
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the MNC as a whole’ has been called ‘subsidiary development’ (Birkinshaw
and Hood, 1998b).

In a review of the MNC subsidiary management research, three streams of
research is identified as shown in Table 9.1 (Birkinshaw and Hood, 1998b).
These are the streams of: HQ-subsidiary relationship, subsidiary role and sub-
sidiary development. The basic assumption in the literature on HQ-subsidiary
relationship is the hierarchical nature of the MNC where HQ delegates
decision rights to subsidiaries, in a way that decision rights are ‘loaned, not
owned’ (Foss and Foss, 2002). Subsidiaries are controlled by HQ, which
retains the power of veto, i.e., the ability to overrule any subsidiary decision.
This implies that the process of subsidiary development is designed by HQ
and new subsidiary mandates are decided by the parent firm and subse-
quently given to the subsidiary.

The starting point of the literature stream on subsidiary roles is the
recognition that subsidiaries may obtain very different roles in the MNC.
The focus is mainly on identification of typologies capturing the various
roles of MNC subsidiaries. A strong emphasis is on the level of subsidiary
autonomy and product mandates, while issues pertaining to the integration
and collaboration with other MNC units are of minor importance. Product
mandates are earned rather than given by headquarters. In this view,
subsidiary autonomy is based on unique resources and bargaining power,
and is, therefore, fundamentally different from discretion in the sense that
it is much more difficult for HQ to revoke. In other words, subsidiaries
with some bargaining power and autonomy have a degree of ‘ownership’
over their decision rights rather than holding them to the whim of head-
quarters.
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Table 9.1 Three streams of research on subsidiary management

HQ–subsidiary Subsidiary role Subsidiary
relationship development

Focus on research Aspects of dyadic Internal, corporate Changes in role
relationship and environmental and activities of
between subsidiary factors explaining subsidiary over
and HQ different subsidiary time

roles

Assumptions about Hierarchy: Heterarchy/network: subsidiaries have
nature of MNC subsidiaries are different roles and have relationships with

controlled by HQ multiple units inside/outside the firm

Research approach Cross-sectional / static Longitudinal /
dynamic

Theoretical Transaction cost Social network Evolutionary
foundations theory, theory theory, resource-

contingency theory based theory

Source: Based on Birkinshaw and Hood (1998b, p. 5).



The subsidiary development stream builds on the network perspective of
the MNC and focuses more on the evolution of subsidiary activities over
time. The MNC is conceptualized as an ‘interorganizational network’
of loosely coupled entities, rather than a hierarchical monolith. This loose
coupling gives the subsidiary freedom to develop its own unique resource
profile by linking the internal network of MNC units and the external
network of local counterparts (e.g. key suppliers and customers). The basic
idea is that over time the subsidiary accumulates valuable competences
through its network relationships, so other MNC units become dependent
on their competences, which leads to an enhanced status and an extension
of their activities. It reflects the reality that many subsidiaries have specialized
competences on which the rest of the MNC is dependent and this allows the
subsidiary to take more control of its own destiny (Pfeffer and Salancik,
1978). Although it is recognized that MNC subsidiaries pursue their own
interests and are not a mechanical instrument of headquarters’ will (Nohria
and Ghoshal, 1994), the emphasis is on MNC interdependence rather than
on subsidiary autonomy. The subsidiaries are pursuing their own interest by
engaging in the internal MNC network (as well as in the external network)
and using their bargaining power to attract more internal resources from the
MNC rather than seeking autonomy and isolating themselves from other
MNC units.

One critique that has been forwarded against the literature on subsidiary
development is that most studies on subsidiary evolution have only
approached the issue from an internal perspective. The subsidiary develop-
ment is viewed as the result of corporate headquarters’ assignment or an
autonomous process within the subsidiary. However, less attention has been
given to the external environment. Although the literature on aggregate
economic activity suggests that different roles do evolve, the strategic
management literature, with a few exceptions (Benito et al., 2003), lacks
research relating subsidiary development to exogenous factors that are not firm
specific.

The external environment can have considerable impact on the scope and
competence level of subsidiaries. These are often acknowledged in the litera-
ture within the rubric of location advantages. Considerable attention has
been paid in the literature to the role of location advantages in determining
the initial entry decisions of MNCs in any given market. However, once the
decision to enter a given market through FDI is taken, the kinds of activity
and the level of competence of the subsidiary are also co-determined by the
nature of the location advantages of the host location. The host country’s
location advantages play an important role in determining the level of
competence of the subsidiary. This is on at least two levels. First, the level of
competence is a function of the quality of the location advantages that the host
location can provide. High competence levels require complementary assets
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that are non-generic in nature, and are often associated with agglomeration
effects, clusters, and the presence of highly specialized skills. In other words,
firms are constrained in their choice of high competence subsidiaries by
resource availability. For instance, R&D activities tend to be concentrated in
a few locations because the appropriate specialized resources are associated
with a few specific locations. Second, MNCs have been shown to prefer to
engage in sequential investment in locations that may provide sub-optimal
returns but with which they have prior experience.

9.3 Determining factors

In their seminal paper Birkinshaw and Hood (1998a) argue, based on an
extensive literature review, that subsidiary development (or, as they put it,
‘subsidiary evolution’) is driven by three factors, namely head-office assign-
ment, subsidiary choice, and local environment determinism. These three
drivers of subsidiary development also refer to the three actors that have
both vested interests in subsidiary development and the necessary power to
influence the process of such development. These are subsidiary manage-
ment, parent company management and host-country policy-makers. All
three actors have an impact on the activities and competences of the
subsidiary, which in turn may lead to subsidiary development as shown in
Figure 9.1.

Only a few studies have really investigated how these factors affect subsidiary
development. One notable exception is the paper by Birkinshaw and Hood
(1998b) that explores the model based on a clinical study of 13 US-owned sub-
sidiaries in Scotland and Canada. But, to our knowledge, none has tested the
model based on large sample data, although a larger quantitative study will
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permit a test of the general value of the model. In addition, it will make
it possible to explore the more interesting questions of the strengths and
interaction between the three drivers. For example, parent company
managers and host country policy-makers can either impact the subsidiary
activities and resources directly or they can work more indirectly by influ-
encing the actions of subsidiary management. It is an empirical question
whether they mainly have a direct or an indirect impact on subsidiary
development. However, this is a question with major implications for both
policy-makers and parent company managers as it makes an immense dif-
ference whether they target subsidiary development more directly
(e.g. through regulation and mandates) or indirectly by influencing the
behavior of subsidiary managers.

9.4 Dimensions of subsidiary development

Subsidiary development is obviously a multi-dimensional construct, as
subsidiaries can develop in many dimensions (e.g. in terms of activities,
competences, mandates, and size). Some authors have proposed a typology
of subsidiaries, where subsidiary development is equal to gaining more scope
or mandates (e.g. White and Poynter, 1984; Jarillo and Martinez, 1990), that
is, the breath of activities conducted by the subsidiary. However, as pointed
out by Benito et al. (2003), the subsidiary scope is only one of the relevant
dimensions describing subsidiary roles and subsidiary development. Scope
and mandates may be very broad or more narrowly focused on specific
activities where the subsidiary has a high level of competence. Therefore,
scope and mandates alone do not necessarily determine subsidiary roles.
Benito et al. (2003) argue that the level of competence or the depth of
subsidiary activities is an important dimension missing when only looking
at subsidiary scope. Consequently, it is useful to look at the combination of
scope (breath) and competence levels (depth) when discussing subsidiary
development.

A third aspect of subsidiary development that has been put forward
recently in the literature is the level of MNC-interdependence (Forsgren and
Pedersen, 1998). MNC interdependence is concerned with the extent to
which activities that have strategic implications are interrelated and the role
played by the focal subsidiary in the internal MNC network. How important
is the focal subsidiary for other MNC units and do other MNC units depend
on the competences of the subsidiary and vice-versa? The more dependent
other MNC units are on the focal subsidiary, the stronger bargaining power
and the more resources they will be able to appropriate in the internal MNC
network (Holm and Pedersen, 2002).

The final model of subsidiary development that is tested in the following
is presented in Figure 9.2.
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9.5 Data and analysis

The data for this chapter was collected as part of the Centers of Excellence pro-
ject launched in May 1996 with the purpose of investigating headquarters–
subsidiary relationships and the internal flow of knowledge in MNCs. In
order to collect comparable quantitative data, a questionnaire that could be
applied in all the involved countries was constructed. After several project
meetings and extensive reliability tests of the questionnaire on both academics
and business managers, this was accomplished (for more information on the
CoE project, see Holm and Pedersen, 2000).

For practical reasons, each project member was made responsible for
gathering data on foreign-owned subsidiaries within their own country.
Thus, all subsidiaries in the database belong to MNCs. In the data gathering,
subsidiary managers, rather than headquarters, were respondents.

This chapter is based on empirical data from seven countries: Austria,
Denmark, Finland, Germany, Norway, Sweden and the UK. All countries are
located in the northern part of Europe. The four Nordic countries and
Austria are relatively small, while Germany and the UK are among the largest
in Europe. Approximately 80 per cent of the questionnaires were answered
by subsidiary executive officers, while financial managers, marketing managers
or controllers in the subsidiary answered the remaining 20 per cent. The
response rate varies between 20 (UK) and 55 per cent (Sweden), depending
on the country of investigation. The quality of the data is quite high with a
general level of missing values of not more than 5 per cent.
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As shown in Table 9.2, the total sample covers information on 2107 sub-
sidiaries, comprising all kinds of subsidiaries in all fields of business. Among
countries, the sample size ranges from 202 (UK) to 530 (Sweden). With
the exception of Sweden, the size of the sample is rather similar in the
six countries. The average number of employees in subsidiaries is 742 and
the median is 102. Within the five smaller countries the average size of the
subsidiaries is very similar, while Germany and UK comprise substantially
larger subsidiaries because of larger market sizes.

9.5.1 Construct analysis

The hypotheses are tested in a LISREL model that allows for simultaneous
formation of underlying constructs (the measurement model) and test of
structural relationships among these constructs (the structural model). The
validity of LISREL models is estimated by the validity of the entire model,
i.e., by the nomological validity. But before estimating the nomological
validity of the model, with the causal relations specified, it is important to
judge the convergent validity, i.e., the homogeneity of the constructs
included in the model, and the discriminant validity, i.e., to what extent the
constructs are independent. First, we will describe the operationalization of
the constructs included and then we will evaluate the different forms of
validity. The three drivers of subsidiary development are latent constructs
(underlying and not directly measurable) and are therefore measured as
reflective measures, while the three dimensions of subsidiary development
are manifest dimensions and are therefore measured as formative measures.

Parent company drivers

The parent company drivers mirror the discretion granted to the focal
subsidiary by the parent firm. It may be the decision rights granted to the
subsidiary on issues of strategic importance for the subsidiary. Based on the
scale developed by Roth and Morrison (1992), respondents were asked to
identify the level at which certain decisions were made, where 1 � corporate
level (HQ), 2 � divisional level and 3 � subsidiary level. Decisions were as
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Table 9.2 Sample size and subsidiary employees in the different countries

Country Sample size Subsidiary employees (mean)

Austria 313 318
Denmark 308 284
Finland 238 200
Germany 254 1574
Norway 262 130
Sweden 530 244
UK 202 3787

Total 2107 742



follows: entering new markets in host country; entering foreign markets;
introduction of new products/services. Taken together these three items
indicate the degree of decision rights granted to the subsidiary. The higher
the value the more decision rights is granted.

Host-country drivers

Host-country drivers reflect the dynamism of the local business environment.
Building on the main elements of Porter’s (1990) diamond model, respon-
dents were asked to assess the business environment in which they compete
along three dimensions: availability of supply material; quality of suppliers;
and demanding customers. The three items are measured on a 7-point Likert-
type scale from 1 (very low) to 7 (very high). Together these three host-country
factors indicate to what extent the subsidiaries get dynamic impulses from the
local environment (i.e. the external network of suppliers and customers).

Subsidiary drivers

This construct measures the focal subsidiary’s own initiative and effort in
upgrading the activities and competencies. For each of the six activities:
development, production of goods and services, marketing/sales, logistics/
distribution, purchasing, and HRM, respondents were asked to ‘indicate the
level of own investments for the past three years’. We chose a 3-year time
frame to eliminate single-year fluctuations. All six items were measured
on a 7-point Likert-type scale (1 � very limited and 7 � very large). Taken
together the items are forming a construct for the level of own subsidiary
initiative.

Scope and competence

In line with Benito et al. (2003), scope and level of competence are manifest
variables and, therefore, measured as formative measures. The two variables
were operationalized as follows:

Scope of tasks = ∑ai
(9.1)

where ai � any given activity i (development, production of goods or
services, marketing/sales, logistic/distribution, purchasing, HRM) under-
taken by a given subsidiary. Since it takes a value of 1 if an activity is
performed, and 0 otherwise, the variable simply sums up the number of
activities. Hence, the values range from 1 (i.e., a single-activity subsidiary) to 6
(i.e., the whole range of tasks is carried out).

Level of competence = ∑ci / ∑ai
(9.2)

where ci is a measure of the level of competence of the subsidiary in
performing a given activity i, as perceived by the subsidiary managers on
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a 7-point Likert-type scale (1 � weak competence and 7 � very strong
competence). Since the level of competence indicator ci is counted only for
activities ai actually undertaken by the focal subsidiary, it provides a measure
of the average overall level of competence of that subsidiary.

Level of interdependence

This reflects the extent to which the focal subsidiary is integrated in the
MNC network, i.e., how dependent other MNC units are on the focal
subsidiary and vice versa. The respondents were asked to assess to what
extent other MNC units where dependent on them: ‘What would be the
consequences for other units in the Foreign Company if they no longer had
access to the competencies of the subsidiary?’ (1 � no consequences,
7 � very significant consequences). In a similar vein, the subsidiary depen-
dence on other MNC units was captured by the following question: ‘What
would be the consequences for the subsidiary if it no longer had access to the
competencies of other MNC units?’ (1 � no consequences, 7 � very signifi-
cant consequences). Taken together, these two items measure the level of
interdependence between the focal subsidiary and other MNC units.

Assessing convergent validity

A measurement model was created in order to assess convergent and dis-
criminant validity of the three reflective measures. In Table 9.3, convergent
validity is judged by the R2-values measuring the strength of the linear rela-
tionships, the t-values (a significance test of each relationship in the model),
and the factor loading for each indicator (Jöreskog and Sörbom, 1993). The
constructs in this LISREL model all have good convergent validity, i.e., they
are homogeneous constructs. As can be seen in Table 9.3, the strength of the
linearity in relations between constructs and items are in all cases very
strong (all R2-values are above the usual threshold of 0.20), which is also a
reflection of the very large data set of more than 2100 observations. From
Table 9.3 we can conclude that the t-values for all items are highly signifi-
cant (all above 16) and that their (standardized) factors loadings are strong
(all above 0.39).

The second step in the analytical process was to form the structural model
by specifying the causal relations in accordance with the proposed model.
We tested single causal relations with t-values and factor loadings between
the constructs in the model. The Chi-square test statistic is frequently used
to evaluate the performance of the entire model, i.e. whether the model is
significantly different from the data (nomological validity). However, as a
measure of fit the Chi-square has drawbacks limiting its use in this study.
Thus, Bentler and Bonett (1980) have made the point that the Chi-square
statistic – being a function of the sample size – is very sensitive to large sam-
ple sizes. Consequently, a different alternative measure has been proposed.
The two goodness-of-fit indices, GFI (goodness-of-fit index) and AGFI
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(adjusted goodness-of-fit index) measure how closely the model fits the data
by comparing the predicted and observed covariance matrices. In general,
one considers a 0.9 level of GFI and AGFI as satisfactory, and a 0.8 level as the
minimum acceptable for a model (Bentler and Bonett, 1980). A related
measure is the Norm Fit Index (NFI), which is interpreted as the percentage
of variance in the data that the model explains (similar to R-square in OLS-
models). As this study applies a very large sample of more than 2100
observations the Chi-square statistics is of limited use and instead we apply
the alternative measures of goodness-of-fit of the model.

9.6 Results

Through repeated iterations a LISREL analysis proceeds with the fine-tuning
of the model to obtain a more coherent representation of the empirical data.
The purpose of the LISREL analysis is to arrive at and confirm a model
consisting of specified causal relations. The first step was to test all possible
causal relationships simultaneously. However, some of the relations turned
out to be insignificant and after omitting the insignificant relations we
arrived at the structural model shown in Figure 9.3. The figures given are
standardized factor loadings of causal relations with t-values in parentheses.
The values of GFI and AGFI are 0.92 and 0.88, respectively, and therefore
well above the minimum level (of 0.8), suggesting an acceptable fit with the
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Table 9.3 Constructs and items of reflective measures

Factor R2-
Constructs and items loading* t-value value

Granted decision rights
Decisions on entering new markets in host country 0.54 20.65 0.29
Decisions on entering markets abroad 0.62 23.59 0.38
Decisions on introduction of new products/services 0.42 16.32 0.22

Local business environment
Availability of supply material 0.65 24.80 0.42
Quality of suppliers 0.86 32.99 0.75
Demanding customers 0.39 16.56 0.23

Subsidiary initiative
Investments in development 0.41 19.19 0.25
Investments in production of goods and services 0.43 20.18 0.26
Investments in marketing/sales 0.55 27.88 0.30
Investments in logistics/distribution 0.67 38.16 0.45
Investments in purchasing 0.75 45.97 0.56
Investments in HRM 0.69 39.80 0.47

Note: * All factor loadings are highly significant at p � 0.01 with t-value above 16.



data (the Chi-square value is 1755df � 75 with p � 0.01). The NFI is 0.73 indi-
cating that the model is able to explain almost three-quarters of the variance
in the data, which is very satisfactory.

It turns out that subsidiary initiative is positively related to all three
dimensions of subsidiary development and, in particular, for the scope of
activities with a standardized coefficient of 0.43. The local business environ-
ment only has a significant relation to the level of competences indicating
that the local dynamism in the business environment is an important source
of upgrading of subsidiary competences. HQ granting of decision rights to
the subsidiary has a positive effect on the scope of subsidiary activities, but a
significant negative effect on the extent to which the subsidiary is integrated
in the internal MNC network.

When allowing for correlations among the three drivers in the model, it
appears that both HQ-granting decision rights and local business environment
are (highly) significantly correlated with subsidiary initiative indicating that
they have a strong indirect effect on subsidiary development going through
the influence on own subsidiary initiatives.

Furthermore, scope of activities is negatively correlated with the level of
competences giving support to the argument that breadth of subsidiary
activities often comes at the cost of depth in these activities. This implies
that the subsidiaries with a high level of competences typically will be
relatively narrow in their scope, while subsidiaries with broader scope
tend to have lower average level of competence for the activities they are
carrying out.

Surprisingly, we do not find a significant correlation between level of
competence and level of interdependence as was expected. The reason could
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Figure 9.3 LISREL model of subsidiary development
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be that subsidiaries in some cases develop high levels of competence in the
interaction with external counterparts, which is of very little use in other
MNC units as it is developed in a different context. The implication is that
high levels of competence will only be associated with high levels of inter-
dependence when the competence is useful and important for other MNC
units. At the core of this argument is the distinction between autonomous
subsidiaries that may have high competences but of little use in other MNC
units and Centers of Excellence with high competences that are used in
other MNC units (Holm and Pedersen, 2000).

9.7 Discussion and policy implications

The literature on subsidiary development identifies three drivers affecting
the subsidiary development process (here operationalized by the dimensions
of scope, competences and interdependence): parent-company drivers,
host-country drivers and subsidiary drivers.

Parent companies can play an active role, in the sense that a decision can
be taken to provide a subsidiary a formal responsibility for a certain task.
Such a decision can be based on certain identified potential of the subsidiary.
In contrast to this the HQ role can also be more indirect. Over time the
activities of the subsidiary within a certain area are recognized at HQ, and
eventually the subsidiary is given the responsibility for that area. In the latter
case, the main driving force in subsidiary development is the subsidiary’s
entrepreneurship, which is eventually confirmed by HQ.

The results indicate that HQ mainly has discretion over the scope of
subsidiary activities and the extent to which subsidiaries are integrated in
the MNC network, while they have less influence on the level of sub-
sidiary competence. Interestingly, it seems like the granting of more deci-
sion rights to the subsidiary expands the scope of activities, but at the
same time has a negative effect on the degree of interdependence, mean-
ing that the subsidiary will tend to isolate themselves more from other
MNC units. In that sense the parent company drivers may seem to have a
double character, enhancing one dimension of subsidiary development
(scope of activities), but at the cost of another dimension (level of
interdependence).

The most important driver of subsidiary development is the subsidiary’s
own set of entrepreneurial initiatives for upgrading their resources and com-
petences. In contrast to the effect of parent-company drivers, subsidiary dri-
vers have a uniform positive effect on all three dimensions of subsidiary
development.

The main direct effect of policy-makers goes through the creation of a
dynamic local business environment, which has a strong positive influence
on the level of competence. With a coefficient of 0.16 the local business
environment is almost as important as own subsidiary initiatives in
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upgrading the level of competences. However, the direct effect of policy-
makers on scope of activities and level of interdependence is very limited.

This chapter brings out some important findings for policy-makers, the
most significant being that subsidiaries indeed have some freedom to form
their own development path, so it is worthwhile creating a supportive
business environment for their upgrading and development. A prudent
policy towards ‘monitoring’ MNC subsidiaries requires an understanding of
their development dynamics.
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10
Subsidiaries, Knowledge Development
and MNE Re-Investments
Ulf Andersson and Magnus Persson

10.1 Introduction

Scholars and policy-makers have long been interested in different methods
of increasing the level of foreign direct investment (FDI). Many governments
thus offer different incentives, explicit or implicit, to MNEs to invest and
establish operations in their markets (Globerman and Shapiro, 1999). The
primary goal of such policy-making is to increase the attractiveness of
the market to potential investors. Although literature concerning this issue
has mostly examined the establishment of new affiliates in host countries,
the importance of enhancing the value adding role of already established
subsidiaries has also received some attention as an important objective for
policy-makers (Birkinshaw, 1996). Different subsidiaries can contribute to
the competitiveness of nations to different degrees, depending on, for
instance, their corporate strategic role and level of technology (O’Donnell
and Blumentritt, 1999). As a result, understanding the process by which
MNEs re-invest in host-country subsidiaries is important to policy-makers.

From a corporate perspective, the logic of FDI is that host countries
provide opportunities not found in their home country. It is often argued
especially that MNEs seek to tap local sources of knowledge to increase
corporate knowledge assets (Bartlett and Ghoshal, 1986), and consequently
invest in locations that provide good opportunities for learning and acquiring
knowledge. Although knowledge-creating activities in subsidiaries are inter-
linked with the conditions of the local environment (Birkinshaw and Hood,
1998; Frost, 2001), recent findings indicate that it is not the environment
per se that induces knowledge development in already established host-
country subsidiaries; rather, it provides opportunities for knowledge acquisi-
tion and creation. The extent to which the subsidiary can actually realize
these opportunities depends on the past and present activities of the unit.
Researchers have argued that it is foremost through linkages between
subsidiaries and the environment that they acquire and integrate external
knowledge (Almeida and Phene, 2004). In a similar vein Holm et al. (2005)
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showed that the competitive conditions in the local market only influenced
knowledge creation in subsidiaries through their local embeddedness in a
network of relationships. It is through these linkages to other actors that
the subsidiary can access and acquire valuable knowledge. Therefore, the
network surrounding the subsidiary is an important factor influencing its
ability to acquire capabilities (McEvily and Zaheer, 1999), create value, and
achieve its economic goals (Echols and Tsai, 2005).

This chapter examines how such linkages (relationships) between the
subsidiary and the local environment influences MNE re-investments in
host-country subsidiaries. We focus on two different mediating mechanisms
between subsidiary local linkages and MNE re-investments: 1) its strategic
role as a provider of knowledge to other units, and 2) the performance of the
subsidiary. Both these factors are in the second stage of the model hypothesized
to induce re-investments into the subsidiary.

The chapter may potentially contribute to our current understanding of
MNE investment behavior in three main ways. First, despite the reasonable
assumption that re-investments in already established operations are at least
as important as new investments for policy-makers, research examining MNE
re-investments is relatively sparse. This is somewhat surprising since re-
investments are a major source of resource inflow into nations; for instance,
Forsgren (1989) found that about 81 per cent of all foreign investment into
Sweden in 1975–82 were in fact re-investments into already established oper-
ations rather than de novo investments. Second, while there is a large and
diverse body of literature aiming to explain the closely related topic of devel-
opment and evolution of subsidiary roles and charter (c.f. Gupta and
Govindarajan, 1991; Roth and Morrison, 1992; Birkinshaw, 1996; Birkinshaw
and Hood, 1998) this research has seldom explicated the specific mediating
mechanisms between subsidiary activities and subsequent investments in
the unit, but rather examined the breadth of responsibilities and intra-
organizational role as dependent variables. Third, by highlighting two different
subsidiary characteristics, performance and knowledge provision that may
influence MNE re-investments, anyone interested in how to stimulate invest-
ments in already established host-country subsidiaries through the usage of
different public policies may draw tentative conclusions from our model.

10.2 Theoretical background

Earlier views of the MNE and FDI assumed that unfamiliarity with local
circumstances of the host country incurred costs in subsidiary operations
that needed to be compensated for. This ‘liability of foreignness’ was
overcome by owning specific advantages developed in its home-country and
subsequently exploited in the host-country location (Zaheer, 1995). In that
sense, the rationale of internationalization was one of exploitation rather
than exploration. This ‘knowledge diffusion’ model of the MNE (Almeida
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and Phene, 2004) reigned in early theoretical depicting of the multinational
firm and its activities (c.f. Vernon, 1966; Buckley and Casson, 1976). The
approach still has its merits, but the last decades have seen a fundamental
shift in theorizing on the MNE. Research has instead come to recognize the
critical role of subsidiaries as important sources of knowledge. The processes
of acquisition, creation, and diffusion of knowledge at the subsidiary level
have become central themes in recent literature (Frost, 2001; Schulz, 2001).

Consequently, learning from host-country locations may be an important
source of value creation for MNEs. By engaging in their own entrepreneurial
initiatives and local development processes, subsidiaries can come to hold
knowledge not found elsewhere in the organization. This also entails knowl-
edge being heterogeneously distributed inside the MNE. Some units may
develop and accumulate knowledge to a considerable degree and thus
become more important to the organization than others (Forsgren et al.,
2000; Frost et al., 2002).

In terms of the local environment and its importance for subsidiary
knowledge development, most research has focused on institutional level
factors. This includes the existence of clusters and scientific institutions
(Malmberg et al., 1996; Davis and Meyer, 2004), existence of knowledge
spillovers (Cantwell and Piscitello, 2002; Fritsch and Franke, 2004), and
market competition (Porter, 1990).

Despite the high merits of this research, it is largely silent on exactly how
these factors influence subsidiary-level knowledge creation, and seems often to
assume homogeneity in performance among firm subsidiaries located within
the same region or nation. However, subsidiaries are differently linked to other
actors within its environment. The network of relationships surrounding the
subsidiary is its main source of information and knowledge (Andersson, 2003)
and how subsidiaries are embedded in this network is therefore an important
source of variation in their acquisition of new capabilities (McEvily and Zaheer,
1999). Therefore, MNE re-investments, which by definition occur in already
established host-country subsidiaries, may be more influenced by the past and
present activities of the subsidiaries than by institutional level factors.

In the following we argue that MNE re-investments are influenced by the
activities of the host-country subsidiary (here represented by its network
embeddedness), and explicate two subsidiary characteristics that are possible
mediating factors; subsidiary performance and knowledge provision to other
organizational units. We begin by examining the relation between sub-
sidiary embeddedness and its characteristics, and then turn towards how
these characteristics may influence MNE re-investments.

10.3 Embeddedness and subsidiary characteristics

Social network theory suggests that firms that are part of the same social
structure can share knowledge and information more easily with each other
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than those that are not (c.f. Uzzi, 1997; Hansen, 1999; Gulati et al., 2000).
Literature has focused on different facets of network embeddedness; some
emphasize the structure of the network as an important determinant to its
conduciveness in accessing knowledge and information (Burt, 1992; Ahuja,
2000; Gargiulo and Benassi, 2000), while others have focused more on the
attributes of the constituent relationships (Hansen, 1999; Andersson et al.,
2002). Here, the focus is on subsidiaries embedded in exchange relationships
through which they access resources, that is the latter (relational) view (Dyer
and Singh, 1998; Gulati et al., 2000; Andersson, 2003). The attributes of
the relationships in the network that surround the subsidiary, such as their
strengths or weaknesses (Granovetter, 1973), are believed to influence the
subsidiary’s ability to create and acquire knowledge.

Network embeddedness can be viewed as a strategic resource influencing
subsidiaries’ capability development (Andersson et al., 2002). But locally
developed knowledge is of limited value if kept within a single subsidiary.
Thus, we can assume that if the headquarters are informed about the exis-
tence of potentially valuable competence at subsidiary level, they will
attempt to disseminate this to other units. By transferring knowledge from
the subsidiary to other units in the firm the competence of the firm is
upgraded. This may be done by formally assigning especially competent
units strategic roles which include the creation and dissemination of knowl-
edge, for example, ‘Centers of Excellence’ (Forsgren et al., 2000; Frost et al.,
2002; Holm and Pedersen, 2002). Accordingly, we hypothesize that:

H1. Local embeddedness has a positive impact on subsidiary importance for other
units’ technical development.

Several studies have indicated that embeddedness in a set of relationships is
conducive to organizational value creation and achievement of economic
goals (Echols and Tsai, 2005). An important implication of network embed-
dedness is that organizations may develop a higher degree of trust towards
each other, something that can limit expectations of opportunistic behavior
(Gulati et al., 2000) and as such reduce governance cost. Inter-organizational
trust has also been shown to influence the supplier performance in exchange
relationships (Zaheer et al., 1998).

While direct relationships may be costly to maintain, they can also reduce
the probability for information distortion (Hansen, 2002) something that
can be vital when aiming to identify and exploit entrepreneurial opportuni-
ties, for instance, in innovation. Studying patent citation data, Almeida and
Phene (2004) found that subsidiary linkages with the local environment pos-
itively influenced innovation. Tsai and Ghoshal (1998) found that social
capital, as a ‘relational resource’, positively influenced resource exchange
and combination, which in turn positively influenced innovativeness. A
close relationship with local counterparts allows the subsidiary to gain better
and more accurate knowledge about their operations and potential
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problems, which in turn can improve the efficiency of the exchange relation
and the performance of the subsidiary. Accordingly, we hypothesize the
following:

H2. Local embeddedness has a positive impact on subsidiary expected performance.

10.4 Subsidiary characteristics and MNE re-investments

The MNE has been described as an inter-organizational network in which
subsidiaries have their own interests and agendas that might not coincide
with those of headquarters (HQ) and of other units in the MNE group
(Ghoshal and Bartlett, 1990). While earlier views of the MNE largely pre-
sumed that subsidiaries merely implemented strategies crafted at the HQ
location and as such were the elongated arm of top-management, recent
studies have indicated that subsidiaries are at the cross-section of two institu-
tional realms (Kostova and Roth, 2002) or simultaneously embedded in two
knowledge contexts (Almeida and Phene, 2004). Consequently, these units
may be subject to the influence of stakeholders with conflicting interests.

Studies examining the HQ–subsidiary relationship have long recognized
that this seldom is problem-free and characterized by mutual understanding
and congruent interests. Factors such as information asymmetries, differing
experiences between HQ and subsidiary managers, and decreasing subsidiary
dependence on HQ may lead to dissonance and perception gaps in the rela-
tionship (Birkinshaw et al., 2000). For instance, increasing subsidiary embed-
dedness has been shown to negatively influence the feeling of being
controlled by HQ with the subsidiary (Andersson and Forsgren, 1996). This
finding is consistent with agency theory, which suggests that subsidiary con-
trol will be increasingly difficult as information asymmetries grow and that
specialized competence at subsidiary level may give rise to difficulties in the
HQ–subsidiary relationship (Roth and O’Donnell, 1996).

Research has also indicated that subsidiaries may actively be searching for
independence and in some instances for influence inside the MNE. The
‘political view’ of the firm (Forsgren, 1989, 1990) suggests that power is dis-
tributed in the MNE organization according to the importance of controlled
resources, that is, following the logic of resource dependence theory (Pfeffer
and Salancik, 1978). As home-country advantages become less important
for the foreign subsidiary – a situation that is amplified if the MNE origi-
nally invested in the market on a ‘knowledge-seeking’ rather than exploita-
tive basis – the parent organization will decrease in importance as a resource
provider to the subsidiary. Subsidiary units that have developed and
acquired local resources vital to the operations of the firm may become
powerful players in the MNE network, and use their bargaining power
to attract resources and appropriate rents (c.f. Coff, 1999). We thus
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hypothesize that subsidiary embeddedness positively influences MNE 
re-investments.

H3. Subsidiary local embeddedness has a positive impact on re-investments into
the subsidiary.

Literature on how subsidiaries evolve over time, in terms of charter or role,
is rich and diverse. There is certainly no shortage of different theoretical
archetypes of subsidiaries; however, less effort has been devoted to under-
standing the process by which these roles are given or taken inside the
organization. Especially within the ‘subsidiary choice’ perspective on sub-
sidiary evolution (Birkinshaw and Hood, 1998), the logic of the argument is
that the subsidiary role changes as a result of, or in anticipation of, changes
in its capabilities (Ståhl, 2004). Examining subsidiary mandates, Birkinshaw
(1996) found that one important class of mandate extensions occurred when
subsidiary development of ‘distinctive capabilities’ led to subsequent
investments in the specific area.

Forsgren and Pedersen (2000) argued that knowledge creation only
strengthens the role of subsidiaries inside the organization if other units can
access and use this knowledge. By providing other units with important
knowledge the subsidiary may establish itself as a central actor in the
knowledge processes inside the MNE organization. Given that wholly-
owned subsidiaries are legally controlled by parents, subsidiary power is
most likely to be underpinned by intangible assets due to the difficulty in
defining and enforcing property rights (Mudambi and Navarra, 2004).
Basically, subsidiary control over important intangible resources makes the
opportunity cost for other units, if not cooperating with the focal subsidiary,
very high (Mudambi and Navarra, 2004). Especially, if FDI occurs not only as
a means to reach sales of existing products and services, but also as a way to
acquire new intangible resources, then host-country subsidiaries that are
able to do so have a very important function in the organization, and are
likely to attain more corporate resources to continue and expand their role
as knowledge providers in the organization.

H4. Subsidiary importance for other unit’s technical development has a positive
impact on re-investments into the subsidiary.

The extent to which the subsidiary is important for other units’ technical
development is, however, not the only rationale for increasing investments
in this unit. Some subsidiaries are not established in order to fulfill any such
objective. Depending on the current strategy of the MNE, subsidiaries may
be viewed more from a portfolio perspective. In such cases the subsidiary
might not be called to diffuse any local knowledge or other developments,
but instead focus on creating profitable business confined to its host-country
market. Its main goal is to create rents in the local market, and not contribute
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to others’ strengths. In such cases, the relative performance of the subsidiary –
in terms of financial and market performance – rather than its importance
for other subsidiaries, will be an important determinant of the distribution
of resources within the organization.

H5. Subsidiary performance has a positive impact on re-investments into the
subsidiary.

10.5 Data and methods

The sample incorporates MNEs involved in an array of manufacturing
industries, such as petrochemicals, telecommunications, hard materials,
paper, retailing, power systems, and transportation. The firms were
approached at the business area/divisional HQ level rather than at the firm
level for three reasons. First, business area HQ is the locus of control regarding
the allocation of investments within the business areas. Second, the business
area level of the firm is closer to the subsidiary operations and the business
area HQ will have a direct managerial relationship with the subsidiaries. Third,
knowledge about subsidiary activities is primarily an intra-business area matter
since the divisionalization of the MNE separates different businesses from
each other (Egelhoff, 1988).

We collected data from 20 such MNE business areas, in all 97 subsidiaries
located in Europe (92) and North America (5). All business area HQ except
one was located in the home country of the MNE. On average, five sub-
sidiaries in each of the business areas have been studied. All the business
areas were highly international and three-quarters of them had more than
50 per cent of their employees outside the business area HQ’s home country.

The business areas’ HQ assisted in the selection of subsidiaries that were
representative of each chosen business area’s business activities, with the
intention of increasing the possibility of drawing general conclusions. On
average, the subsidiaries in the sample accounted for over 50 per cent of the
business areas’ combined operations measured in terms of the number of
employees. The number of employees in the subsidiaries varied from 50 to
more than 5000. The investigated subsidiaries carry out both production and
sales activities; thus, both product and process development are important
activities in all subsidiaries studied.

To collect the data, interviews were carried out face-to-face with managers
both at the subsidiary and at the HQ levels. First, the assessments of the
subsidiaries’ relationships with customers and suppliers were made with
the sales manager and the manager responsible for purchasing in each
subsidiary. A critical issue was the choice of which local business relation-
ships to study because we had to limit the number of relationships to be
investigated, as collecting information about all kinds of relationships that a
subsidiary has would be an overwhelming task. Further, for both practical
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and analytical reasons, we restricted our analysis of subsidiary embeddedness
to the subsidiaries’ most important field of business, and involved relatively
few of each subsidiary’s customers and suppliers. The subsidiary managers
interviewed were asked to describe and assess a total of six relationships –
three with customers and three with suppliers – that they considered impor-
tant in a broad sense. In the personal interviews with the managers we were
very cautious not to make them select business relationships that were
important for a pre-specified reason, but rather, for any reason as long as it
was important to their business activities. In a second step, specific indica-
tors of technical embeddedness were measured by asking the managers to
characterize the relationships using a standardized questionnaire. A number
of specific variables relating to subsidiary embeddedness in specific activities
were measured, such as the number of functional areas involved in direct
contacts between the subsidiary and its respective counterparts. Other mea-
sures concerned the degree of adaptation between the subsidiary and its
partners in certain technical respects, measured on a five-point Likert-type
scale for each relationship. At this relationship level the data show a normal
distribution, although mean values differ somewhat.

Altogether the managers chose 514 relationships to customers and suppliers
as important; of these 405 related to local external business partners, that
is, 79 per cent. This means that, on average, the sample consists of 
97 subsidiaries and their four, on average, most important local external busi-
ness partners.

After interviewing subsidiary managers in one business area, we went back
to the business area HQ and conducted a personal interview with the
business area manager, using the same type of standardized questionnaire.
Through these interviews, we gathered information about the HQ manager’s
view of the subsidiaries considered in terms of: their respective importance for
the development of their sister units’ products and production development;
their expected market performance; and the re-investments made in each
subsidiary. The personal interviews lasted for about two hours, during which
any problems involving concepts and interpretations in the questionnaire
were discussed and explained.

10.6 Construct analysis

The hypothesized model shown in Figure 10.1 was empirically tested using
linear structural equation modeling with the LISREL program. The validity
of LISREL models is estimated by considering the validity of the entire
model; that is, by assessing the nomological validity (see, for example,
Anderson and Gerbing, 1988; Bollen, 1989; Bollen and Long, 1993; Jöreskog
and Sörbom, 1993). Before estimating the nomological validity of the model,
with the causal relations specified, it is important to judge the convergent
validity of the items and constructs. That is, the researcher must examine the
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homogeneity of the constructs included in the model and, also, the discrim-
inant validity. The latter validity measure being the extent to which the
constructs are independent. First, we will describe the operationalization of
the constructs included, and then we will evaluate the different forms of
validity.

10.6.1 Subsidiary external technical embeddedness

Technical embeddedness ought to reproduce the value of a business
relationship in terms of the ability of the subsidiary at issue to absorb new
technology through a relationship, in this case, a local external business
relationship. In some research it has been argued that the development of a
company’s technology is mirrored in its development of new products
and/or production processes (see, for example, Mansfield, 1968). Thus, we
need reliable indicators of how embedded the subsidiary is in its local
relationships in terms of how it has adapted its development processes to
those of its local business partners, and how extensive is its contact pattern
with those business partners. We started by asking the subsidiary’s sales and
purchasing managers to evaluate to what extent a specific relationship with,
respectively, a local external customer or supplier had caused the subsidiary’s
product, and production development to be adapted, using a five-point
Likert-type scale from 1 (not at all) to 5 (very much) for each indicator.
Secondly, we also asked sales and purchasing managers to quantify the
number of different functional areas involved in direct contacts with
customers and suppliers. The functional areas that they could select are: the
chief executives, the administration, the purchasing department, the sales
department, the production department (that is, the technical staff) and
the R&D department. The more functional areas were directly involved in
the relationship, the greater the investment in that particular relationship
and, also, the better the prospect of absorbing useful technical knowledge.
Adding the scores of each of the subsidiary’s local external relationships and
then dividing the score obtained by the number of such relationships
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Figure 10.1 The hypothesized model
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identified for each subsidiary gave the subsidiary’s average local external
technical embeddedness. As can be seen in Table 10.1, the mean values for
the indicators were 2.22 and 2.65 for the measures of adaptation and 3.52 for
the number of functional areas having direct contacts. The standard deviations
were between 0.90 and 0.95.

To increase the relevance of our indicators, we have been very careful to
relate all questions about business relationships, adaptations, product
development and production development to a specific product or product
group, rather than to the subsidiary’s overall activity.

10.6.2 Subsidiary importance for other MNE units’ technical
development

This construct was judged by managers at business area HQ and measured by
two indicators, the focal subsidiary’s importance for sister units’ 1) product-
and 2) production development. The reason for conducting the assessment
in this way was that the importance of a specific subsidiary should be evalu-
ated relative to other units in the same business area. Our assumption is that
the HQ of each studied business area is in a better position to make such an
assessment compared to the individual subsidiaries, as HQ naturally has a
more holistic view of the business area and is in a position to better compare
different subsidiaries. A further benefit of using the business area headquar-
ters managers’ responses to these questions is that it ensures separation from
‘technical embeddedness’, where the respondents were subsidiary sales and
purchasing managers, thereby avoiding the problem of common method
bias. A five-point Likert-type scale from 1 (very small) to 5 (very high) was
used. The mean values for the subsidiaries importance to other MNE units’
product development were 2.82 (S.D. 1.25) and 2.18 for production
development (S.D. 1.70).

10.6.3 Subsidiary expected market performance

There is a long tradition in the literature for measuring market performance.
However, as firms are unwilling to make available information about their
transfer pricing practices, tax considerations and other financial transactions
inside the MNE, the conventional financial measures seem dubious and
unsuitable when it comes to measuring subsidiary performance. Instead,
measures like profitability, sales volume, and market share expansion seem
more suitable as measures of a subsidiary’s market performance.

How to measure performance has been meticulously discussed in earlier
research (Chakravarthy, 1986; Chowdhury, 1992; March and Sutton, 1997).
While some scholars (see for example, Wexley et al., 1980) imply that per-
ceived performance in manager–subordinate dyads does not converge with
more objective measures, other scholars have found that perceptual
measures and more objective ones tend to have a high correlation (Dess
and Robinson, 1984; Geringer and Hebert, 1991). In the literature on 
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JV performance, several researchers have turned to perceptual measures of
the performance because of the concerns over the ability of objective measures
to capture the performance (for example, Blanchot and Mayrhofer (1997)
lists 24 studies that apply perceptual measures of JV performance).

To assess the perception of the subsidiary’s expected performance,
managers of the business area HQ were asked to estimate the expected
increase in profitability, sales volume, and market share for each subsidiary.
Apart from the advantage of separating the responses relating to technical
embeddedness from those concerning performance, the measure also has
the virtue of giving the business area HQ the possibility of making compar-
isons across subsidiaries and countries. A five-point Likert-type scale
(1 � very small to 5 � very high) has been used to separate the answers. The
indicators of this construct have an average ranging from 3.30 to 3.58, which
is quite a low difference between the indicators. The three indicators are also
fairly similar considering standard deviations, 0.86 to 1.02 (see Table 10.1).

10.6.4 Business area headquarters’ re-investments 
in the subsidiary

This construct is measured by a single question put to headquarters. The
manager was asked to estimate if the investments in the subsidiary had been
smaller or larger considering its size the last five-year period. A five-point
Likert-type scale (1 � much smaller to 5 � much higher) was used.

10.7 The testing

A measurement model was created in order to assess the convergent and dis-
criminant validity. In Table 10.2, the convergent validity is judged by: the 
R2-values measuring the strength of the linear relationships, the t-values, a
significance test of each relationship in the model, and the factor loading for
each indicator (Jöreskog and Sörbom, 1993). The constructs in this model all
have good convergent validity, that is, they are homogeneous constructs. As
can be seen in Table 10.2, the strength of the linearity of the relations
between constructs and indicators is relatively strong in most cases. From
Table 10.2 we can also conclude that the t-values for all indicators are highly
significant (lowest t-value 4.59) and that their factor loadings are strong (all
are above 0.47). Our set of latent constructs has good discriminant validity
as key statistical estimates show an absence of uni-dimensionality.

In the next step we tested single causal relations with t-values and factor
loadings between the constructs in the model. We assessed the entire
model using Chi-squares (
2), degrees of freedom, and a probability esti-
mate (p-value), which is a test of the non-significant distance between the
data and the model, that is, the nomological validity ( Jöreskog and
Sörbom, 1993).
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10.8 Results

The purpose of the LISREL analysis is to arrive at and confirm a model
consisting of specified causal relations. When a specific relation cannot be
verified, it is omitted from the subsequent estimation of the model (Bollen,
1989; Jöreskog and Sörbom, 1993). Thus, in our test, we generated a
structural model that contained significant relationships corresponding to
the stipulated hypotheses.

The first step of our analysis was to test all hypothesized causal relationships
simultaneously. The overall model was significant (
2

(df23) � 26.97, p � 0.26),
and the results revealed that three of the five hypothesized relations were
significant. The insignificant relations were the one between ‘external
technical embeddedness and re-investments’, Hypothesis 3 (factor 
loading � 0.04, t-value � 0.32) and the one between ‘subsidiary expected
market performance and re-investments’ Hypothesis 5 (factor loading � 0.14,
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Table 10.2 Constructs and indicators

Factor
Constructs and indicators loading t-value R2-value

Subsidiary performance
How does HQ judge this subsidiary’s future
(3–5 years) potential:

for increasing its sales volume? 0.95 9.41 0.90
for increasing its market share? 0.78 7.67 0.61
for increasing its profitability? 0.47 4.59 0.22

Subsidiary importance for other MNC units’
technical development
To what extent is this subsidiary important for
other business area units’:

product development? 0.75 6.13 0.57
production development? 0.74 6.03 0.54

Subsidiary technical embeddedness
To what extent has the relationship with this
counterpart brought about adaptation to the 
subsidiary concerning its:

product development? 0.95 9.02 0.89
production development? 0.69 6.60 0.47
number of functional areas involved in
direct contact with people from this counterpart? 0.49 4.67 0.24

HQs re-investments in subsidiary
Considering the subsidiary’s size, have the last five
years investment in this subsidiary been larger or
smaller than would be the case if investments were
made proportionately in the business area? 1.00 1.00



t-value � 1.28). In the next step, therefore, we omitted the most insignifi-
cant relation, that is, Hypothesis 3, and ran the model with Hypotheses 1, 2,
4 and 5. This time the resulting model was again significant (
2

(df24) � 26.88,
p � 0.31), although the relation between ‘subsidiary expected market perfor-
mance and re-investments’, Hypothesis 5 (factor loading � 0.15,
t-value � 1.40) was still insignificant. Hence, this relation was omitted and
the model was once again run, but now with Hypotheses 1, 2 and 4. The
resulting model was significant (
2

(df25) � 28.31, p � 0.29) and the remaining
relations between the constructs were all significant, as shown in
Figure 10.2. The statistics also indicate that no further development of the
model is needed since the RMSEA measure (root mean square error of
approximation) is 0.037, indicating a good fit (Browne and Cudeck, 1989).

The resulting model was based on three hypothesized relations. The first is
a significant positive relation from ‘subsidiary’s external technical embed-
dedness’ to ‘subsidiary importance for other MNE units’ technical develop-
ment’, supporting Hypothesis 1 (factor loading � 0.45, t-value � 3.48). Thus
the data indicates that subsidiaries that have deep and intense relationships
with local business partners become important to other sister units within
the MNE. Secondly, Hypothesis 2 is supported, as there is a significant and
positive relation between ‘subsidiary’s external technical embeddedness’
and ‘subsidiary’s expected market performance’ (factor loading � 0.27,
t-value � 2.38). The data thus indicates that a subsidiary’s external embed-
dedness not only develop knowledge of use for other internal units but also
is of importance for the subsidiary’s business performance on the host mar-
ket. Hypothesis 4 is also supported as the model shows a significant, positive
relation between ‘subsidiary importance for other MNE units’ technical
development’ and ‘headquarters re-investments’ in the subsidiary (factor
loading � 0.35, t-value � 2.74). The result supports the view that the local
environment represents an important source of knowledge for the subsidiary
and, more specifically, that close relationships with network partners are
conducive for subsidiary importance within the MNE. Together, Hypotheses 1
and 4 indicate that headquarters’ re-investment in a subsidiary is mediated
through the subsidiary’s importance for others. Further, although the sub-
sidiary’s external technical embeddedness is a significant predictor of a sub-
sidiary’s expected market performance (Hypothesis 2), a subsidiary’s expected
market performance does not seem to influence the headquarters propensity
to re-invest in that subsidiary.

10.9 Concluding remarks

For policy-makers in a region or a country, influencing domestic companies
to participate in knowledge development projects together with foreign-
owned sub-units can potentially pay off if these foreign owned units also
become important for the development processes within their MNEs. The
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finding that Hypothesis 4 was supported while Hypotheses 3 and 5 were not
indicates that HQ are inclined to concentrate above normal re-investments
into those subsidiaries that contribute to and become important for other
MNE units technical development. Or, expressed differently, HQ in MNEs
seem to value knowledge development that can be used by other units
within the MNE as more important than high performance when it comes to
investments in subsidiaries. Although a high degree of external embedded-
ness is important both for a subsidiary’s market performance and its position
within the MNE, embeddedness as such does not trigger re-investments. This
can be due to the fact that subsidiaries always are more or less embedded
externally and that the headquarters would need to put in a lot of resources
to determine which subsidiaries have the most promising external contacts.
How important the subsidiary’s external network is for the MNE as a whole
reveals itself in the form of subsidiary importance to other sub-units’
technical development, and when that happens it is much easier for MNE
headquarters to decide upon investments than would have been the case
judging only from the subsidiary’s degree of embeddedness.

10.10 Limitations and future research

One limitation of this study is the subjective measurement of the dependent
variable ‘Business area HQ re-investment in the subsidiary’. An ideal
measurement would have been the actual investments done in euros or
dollars together with the size of the subsidiary to determine if the subsidiary
has attracted larger investments compared to its size. On the other hand, our
measure has the benefit of taking care of the relativity problem concerning
size, at the same time as the respondent had the opportunity to compare this
subsidiary with all the other subsidiaries in the business area when deciding
whether this subsidiary has had larger or smaller investments over the last five
years. Another limitation regarding the dependent variable is that, due to
the way we measure the variable, we cannot distinguish different types of
re-investments. We do not for a fact know the origin of the investment, for
example. It may very well be that the investment is not originating from
headquarters but from the subsidiary itself as it has gained lower profit
targets, and so on, from the HQ in order to increase the possibility of invest-
ments in that particular subsidiary. Further, we cannot know the purpose of
the re-investment, that is, if it is in technology or some thing else. Future
research should be more careful in characterizing the studied re-investments
by using more indicators than has been done in this study.

Further limitations are connected to the fact that we have not controlled
for aspects such as host-country development (for instance, GNP growth in
the subsidiary’s country), MNE strategy (for example, charters granted to the
specific subsidiary), taxation levels, subsidies, and so on. Such things probably
will have an impact on the propensity to re-invest into a subsidiary.
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11
Is Government Support Really 
Worth It? Developing Local Supply
Linkages in Malaysia
Axèle L.A. Giroud

11.1 Introduction

This chapter focuses on the linkages established by multinational enterprises
(MNEs) in host economies, with a focus on supply relationships and supply
networks in the Malaysian electronics industry.

Since the mid-1980s, the Malaysian government has adapted its policies in
order first to attract multinationals within its national boundaries, and
second, to develop and deepen inter-firm relationships by encouraging
MNEs to establish supply relationships with locally-owned suppliers on the
one hand, and by trying to enhance local firms’ capabilities on the other.

MNEs’ backward linkages (or supply linkages) arise when multinational
firms establish supply relationships with locally-owned or locally-based
multinational firms in a host economy. MNEs tend to have complex supply
networks, involving supplies that may be manufactured in-house by the
company itself in the host economy or by sister companies established
elsewhere in the world, and supplies that are purchased externally either
from abroad or from suppliers located in the host economy. We focus on the
development of supply linkages with external suppliers in the host econ-
omy, so as to evaluate the extent to which multinational firms contribute to
the development and sustainability of local firms in the same or related
sectors of activities. This allows us to engage in the discussion of the impact
of multinational firms on the development of the host countries’ production
capabilities and in terms of knowledge and technology transfer from MNEs
to local suppliers.

The electrical and electronics sector is well suited for the analysis of supply
linkages by MNEs in host economies, inasmuch as companies need to rely
on a pre-established network of suppliers for numerous parts and compo-
nents and, in the case of hi-tech products, MNEs are often heavily involved
in the design and development of parts and components together with their
suppliers. The electrical and electronics sector in Malaysia is reliant on the
presence and activities of MNEs, and thus the understanding of their role in
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the local economy is essential, particularly in terms of facilitating the
capabilities of local firms.

The central debate in this chapter is about analysing the background and
specificities about multinationals’ supply relations in the Malaysian electri-
cal and electronics industry, and to assess the success of government policies
to date in encouraging supply linkages with MNEs. The discussion conducted
is based on a series of empirical studies conducted by the author in the coun-
try, and on a comparative analysis of similar studies conducted by other
academics in the region.

The chapter begins with an overview of the investment situation in
Malaysia, so as to show the importance of the electronics industry in the
country. Key concepts related to buyer–supplier development in a develop-
ing country context are then drawn upon to highlight the concerns and
strategies of MNEs, with a discussion of policies adopted by the Malaysian
government first to attract foreign investment in the electronics sector, and
secondly, to deepen the relationships between foreign firms and local
suppliers. The final part of the chapter reviews existing empirical studies on
the relationships between MNEs’ subsidiaries in the Malaysian electronics
sector. We conclude with an assessment of the impact of current policies on
the development of supply linkages by MNEs in Malaysia, bringing together
some useful recommendations on ways for the government to encourage the
deepening of these linkages.

11.2 Foreign investment in Malaysia: focus on 
the electronics industry

11.2.1 FDI at the heart of the Malaysian economy

While on a global scale Malaysia’s share in total foreign investment has
decreased, this developing country remains an attractive location for foreign
MNEs, with firms already located there reinvesting to consolidate their activ-
ities. Malaysia started attracting foreign investment in the late 1960s and
early 1970s, but it was from the mid-1980s that the country truly became a
major recipient for FDI. In the late 1980s and early 1990s, Malaysia was
among the top 10 main developing country recipients of world FDI. This
success was the result of rapid economic growth during the same period,
modern infrastructural facilities, with a good road network, port facilities
and airports, adequate water and electricity supplies. Government policies
were a major attraction to foreign investors with, for instance, industrial and
technology parks being successful in attracting foreign firms. Finally,
Malaysia has undoubtedly benefited from its central position within
Southeast Asia and from being a neighbor country to Singapore. On a
regional perspective, consolidation is taking place among ASEAN countries,
the ASEAN Free Trade Area (AFTA) is in process of implementation, facilitat-
ing regional flow of parts and components in the electronics sector, and
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other regional industrial policies such as AICO (Asian Industrial Cooperation
Scheme) are being strengthened. Yet, one may question the long-term attrac-
tiveness of Malaysia; first, Malaysia faces competition from lower-cost
locations such as Vietnam and China; secondly, the Asia crisis in 1997 has
impacted upon investors’ political risk perceptions in neighboring countries
such as Indonesia. As a result, inward FDI in many Southeast Asian nations
has not regained their pre-crisis levels (Athukorala, 2001; Brook and Hill,
2004).

FDI inflows to Malaysia have been uneven over the past 30 years. In the
1970s and early 1980s, Malaysia attracted little foreign investment. A drastic
change in government policies in the mid-1980s influenced inflows with a
sharp increase in the late 1980s and early 1990s. Inward flows slowed down
in 1997 with the outburst of the Asian crisis. Although Malaysia suffered less
economic turbulence than its neighbors, Thailand and Indonesia, inward
flows reached an annual average of US$5816 million over the 1992–97
period, before decreasing to US$2714 million in 1998, with the lowest level in
2001 (US$554 million). Inflows picked up again in 2002 and were US$2474
million in 2003 (UNCTAD, 2004). These figures indicate the dramatic impact
the Asian crisis has had on FDI inflows. A large share of investment con-
ducted in Malaysia nowadays is in the form of re-investment. Hence it has
become very important for the government to retain existing investors as
well as to deepen relationships between foreign and local firms in an attempt
to further develop local players, particularly in the electronics industry.

Inward investments are essential to the Malaysian economy. Inward FDI
stocks represented 20.7 per cent of GDP in 1980. This share increased steadily
over the past two decades, to 23.4 per cent in 1990, 32.3 per cent in 1995,
58.5 per cent in 2000 and 57.2 per cent in 2003. Such figures demonstrate the
dependence of Malaysia on foreign investment.

Sources of foreign investment in Malaysia changed widely over the past
three decades. Japan and neighboring New Industrializing Economies (NIEs)
emerged as major investors in Malaysia in the 1980s and 1990s. In 1988, the
key country/region investor in Malaysia was Japan with 25 per cent of total
inward investment, followed by the NIEs with 24 per cent, Europe and the US.
In the late 1990s, Singapore became the main foreign investor, accounting for
26 per cent of inflows during 1997–98. More recently, over the 1999–03
period, the US was the first investor, followed by Japan, Germany and
Singapore. One noticeable trend is that European firms have increased their
investment in the country in the aftermath of the Asian crisis, and the US has
established itself as the major investor investing twice more than Japan.1

11.2.2 Focus on the manufacturing sector

Since the 1980s and early 1990s, two sectors have attracted the bulk of
inward FDI: the manufacturing sector, with slightly less than half the gross
annual FDI inflow, and the services sector, with just over a third. The
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manufacturing sector is central to the Malaysian economy (MIDA, 2005). In
2003, it represented 42.1 per cent of GDP, 32.4 per cent of employment,
80.6 per cent of total exports and 88.4 per cent of total imports.2 In 2002,
exports from the electronics industry amounted to 58.3 per cent of total
manufactured exports, 36.8 per cent of the country’s manufacturing work-
force.3 Overall, electrical and electronic products made up 52.9 per cent of
total Malaysian exports in 2003, and products worth RM211.16 (US$55.57)
billion were exported world-wide especially to the US, Singapore, Hong Kong
SAR, Japan, China and Taiwan.

Approved manufacturing projects have increased steadily, both in terms of
number of projects and in absolute terms. Over the 1999–03 period, 4215
manufacturing projects were approved with a called-up capital of RM19 994.9
and a potential employment of 385 416. Of these projects, the breakdown
shows the strong reliance on FDI, which over the same period represented
63.4 per cent of total capital investment.4

11.2.3 Predominance of the electronics sector

The electronics sector is key to the Malaysian manufacturing industry.5 Over
1999–03, Malaysia received a total number of 4390 applications for the estab-
lishment of manufacturing. A quarter of these applications (1070 in total)
were received for electronics and electronic products; the second major group,
machinery manufacturing, totaled only 453 applications. The concentration
of foreign investment within the electrical and electronics sector demonstrates
the high dependence of Malaysia on this sector. Malaysia has been successful
at generating a solid electronics sector, but this sector is dominated by foreign
players. Overall, there is an urgent need for diversification, and it is crucial to
deepen the links between foreign firms and domestic suppliers so as to
maximize the economic benefit of this foreign-dominated industry.

This section has highlighted the dominance of FDI in total investment in
Malaysia, the key role played by the electronics industry in the Malaysian
economy, and the predominance of foreign firms within this industry. We
have shown how successful the Malaysian government has been at attract-
ing foreign investment, particularly in the electronics sector, thus achieving
its goal of developing this industry within its national borders. Questions
remain as the industry is dominated by foreign firms, and a sound domestic
industrial base has not developed (Ernst, 2004). Too few domestic players
have developed. Some of these include I, MEC, Khind, and Pensonic, and
those firms are making small inroads into export markets. In the compo-
nents sub-sector, domestic companies can mostly be found in semiconductor
packaging and assembly (with names such as Malaysian Pacific Industries,
Unisem, Globetronics Technology, and AIC Corporation), but too few of
these companies can provide key parts and components, which therefore
leads foreign firms to primarily purchase from other foreign firms or from
abroad.
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11.3 MNEs and local supply linkages

MNEs have a substantial impact on host developing countries’ economic
development, including impacting on the country’s balance of payments,
the local investment rate and stock of capital, the employment level and
local firms’ competitiveness. For this reason, host governments design
policies first to attract foreign firms within their national borders and,
secondly, to try and maximize the positive impacts and spillovers from
MNEs’ presence in their country. MNEs may cover for market imperfections,
such as bringing resources difficult to find in specific markets, transferring
technology, management know-how and labor, providing access to interna-
tional production networks and to major markets. Foreign firms have both a
direct impact through their activities, and an indirect impact through
activities that might be generated in the rest of the economy as a result of its
operation. In this chapter, we focus on indirect impact and spillovers to local
supplier firms, looking specifically at inter-firm technology transfer through
backward linkages.

MNEs operating in host economies develop a portfolio of linkages with
numerous companies such as suppliers, customers, competitors and the
non-business infrastructure. Supply of goods can originate either from the
intra-organizational linkages of the MNE or from the inter-organizational
linkages. In some cases, MNEs generate close relationships with their suppli-
ers, which involve information flows between the two partners. Relationships
vary according to the succession of production processes and the business
responsiveness adopted by the partners. Formal relationships can include
subcontracting or partnership agreements, whereby the MNE maintains close
links with key subcontractors and key suppliers in the inter-organizational
linkages portfolio. On the other hand, MNEs also supply locally through
informal relationships, such as a one-off, off-the-shelf exchange.

A firm located in a host economy has the choice between importing
inputs, parts and materials going into the production process, or purchasing
these inputs in the local market. Within the local economy, the foreign
affiliate can purchase inputs internally (that is, the manufacturing of key
inputs is performed either by the foreign affiliate itself, or by sister affiliates
also located in the host economy) or externally, either from locally-owned
firms or foreign firms established in the host economy. Tavares and Young
(2006 forthcoming) list three key groups of factors conditioning the choice
between local (host country) and foreign sourcing. These are related to the
MNEs’ overall strategy, the host country’s policy and environment, and the
industry characteristics and environment. Even if the foreign firm does
purchase its inputs in the local market, as indicated earlier, in the case of
developing countries and especially so in the non-resource sector, it occurs
frequently that key inputs are purchased from other foreign-owned firms.
One must therefore consider the local supplier industry, or the related and
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supporting industries. From the host country’s perspective, the propensity to
purchase locally will further depend upon the strategies of the seller, the
capabilities of the buyer, host government policies and the nature of tech-
nology. In considering local purchase, one must look at the host country’s
economic climate. Economic growth and the investment climate are impor-
tant (Lim and Pang, 1991), as well as the quality of infrastructure and the
size of the local components industry (Belderbos et al., 2001).

From a MNE’s perspective various factors have been attributed to the
explanation of backward linkages in host economies. The level of economic
development of the host explains the extent to which foreign firms may (or
not) purchase local supplies, and their overall strategy. For example, in the
case of the electronics and textiles industries, parent firms often transfer
their older equipment to developing countries. This equipment continues to
be operated by foreign affiliates, while new equipment can be purchased at
home, moving to high-technology at home and still benefiting from older
product lines. Other factors such as the sector in which the foreign firms
operate will influence backward linkages creation. Within the electronics
and electrical industry, the level of local purchasing may be limited in devel-
oping countries, but there is extensive scope for linkage creation between
foreign affiliates and local suppliers (Halbach, 1989; Supapol, 1995; Giroud,
2003). Foreign affiliates making standardized products with mature, non-
proprietary technologies tend to prefer externalized, arm’s length procure-
ment (UNCTAD, 2001, p. 137). Backward linkages are further dependent
upon foreign firms’ characteristics. Market-orientation is of key importance
and has been found to lead to variation in level of local content and subse-
quent relations with host suppliers (Supapol, 1995). The selected entry mode
leads to different purchasing and relationship-building behavior (Belderbos
et al., 2001), and the age of the plant is a key factor in explaining embed-
dedness into the local economy (McAleese and McDonald, 1978; Chen et al.,
2004). The greater the autonomy of the affiliate, the more likely it is to try
and identify local suppliers and to create relationships with them (UNCTAD,
2001, p. 137). MNEs that operate through centralized purchasing systems,
for instance, in the automotive and electronics industries, may adopt global
purchasing strategies and allow less independence to subsidiaries. Finally,
the size of the affiliate may affect sourcing and linkages (UNCTAD, 2001,
p. 138; Giroud, 2003).

Overall, MNEs contribute to local supplier capabilities’ development by
exchanging information and transferring technology and knowledge. The
degree of transfer varies according to the entrepreneurial potential and the
existing technological capabilities of the host country. There are a number
of considerations to be taken into account by the MNE in the decision to
transfer knowledge and in the implementation of information exchange.
These include the host country’s technological capabilities, the different lev-
els of power and control applied by the parent firm on its subsidiary, the
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level of trust in the host environment, the age of the subsidiary, the
investment and the purchase strategies of the firm.

Local governments try and encourage foreign firms to source locally, but
rarely so by using local content requirements, which have not been found to
be very effective. Instead, an increasing number of countries have adopted
soft policies to promote not only local sourcing but also the deepening of
relationships between foreign and local firms. Linkage promotion policies
are highly context-specific and need to be adapted to the specific circum-
stances prevailing in each host economy (UNCTAD, 2001, p. xxiii). The role
of host government is three-fold: it needs first to promote the competitive
development of indigenous firms; secondly, promote information exchange
and raise awareness of foreign firms’ requirements to local firms and of local
firms’ existence to foreign firms; and, thirdly, address issues specific to for-
eign firms. In terms of government policies and their impact on supply link-
ages’ development, government requirements do not cover for the poor state
of local suppliers’ technological capabilities. Thus, even when government
policies are in place in terms of local content requirements, their efficiency
is not shown. Hackett and Srinivasan (1998) study FDI in host economies
and find that strict local content regulations impact on FDI, with a some-
what stronger negative effect on Japanese FDI than on US FDI. Finally, in a
study of the determinants of backward vertical linkages by 272 Japanese elec-
tronics manufacturing affiliates in 24 countries, Belderbos et al. (2001) find that
local content regulations have a modest positive impact on linkages
and they do not stimulate procurement from locally-owned suppliers. This
indicates that softer policies need to be adopted by governments in developing
economies if they wish to encourage supply linkages.

To conclude, backward linkages may be beneficial not only thanks to the
business generated for local firms, but also to the knowledge and technology
flow from MNE systems to local firms, and governments are facing various
challenges when providing incentives to further linkages between foreign
firms and domestic suppliers (UNCTAD, 1995; Driffield and Mohd-Noor,
1999; Jomo, 2001; Scott-Kennel, 2004).

11.4 Government policies in Malaysia towards FDI

As indicated in the first part of this chapter, Malaysia has been very success-
ful in attracting FDI up until the Asia crisis in the late 1990s, and has devel-
oped a competitive electronics industry, even though the key players are
foreign firms. In this section, we discuss the policies adopted by the
Malaysian government to attract FDI, to encourage supply linkages and
diversify its industrial base.

Since its independence successive governments in Malaysia have followed a
trade-oriented stance and kept open policies toward foreign investment in the
productive sectors. Four stages appear in the Malaysian economic development

Axèle L.A. Giroud 185



pattern since its independence, broadly following the Malaysian Master Plans.
As the second Master Plan comes to an end this year, this is a crucial time
for the current government to devise some new objectives in order to
strengthen the Malaysian economy, continue to attract foreign investors but,
most importantly, to continue to strengthen its indigenous industrial base. In
recent years, the Malaysian government has strongly emphasized the possibil-
ities of spillover generation by foreign firms. Policies adopted have aimed at
maximizing positive impacts of MNEs in various sectors, particularly by
encouraging inter-firm linkages throughout the country and across sectors of
activity, with particular emphasis on the manufacturing sector. The Malaysian
government has had some success in developing local investment, the share of
inward FDI flows in the country’s GFCF has decreased from 18 per cent annu-
ally over 1992–97 to just 10.8 per cent in 2003 (UNCTAD, 2004, p. 396).

One key feature of the second Industrial Master Plan, which was launched
in 1995 for the period 1996–05 has been to adopt a cluster-based approach,
whereby strategies focus on the development of specific industry clusters.
On other aspects, the Master Plan presented no major reversal in the
government policy orientation, continuing the promotion of reinvestments,
industrial linkages, export and training. One of the three key objectives in
terms of clustering was related to international linkages generated amongst
the electronics and electrical appliances, and textiles industries (�http://www.
mida.gov.my�). The new cluster-based approach and a stronger concern for
local linkage creation indicated the willingness of the government to go
further than mere incentives to attract foreign firms. In line with this idea,
the eighth Malaysia Plan, 2001–05, also aimed at deepening the knowledge
content of the economy, and paid particular attention to the human
resource enhancement, as well as the development of R&D facilities. As of
February 2001, the government merged the cluster working groups into 10
key industry task forces, the first one being for the electrical and electronics
sector. The aim of this task force is to further develop the industry cluster,
enhance the cluster-based industrial development and manufacturing
activities. This change highlights the importance paid by the Malaysian
government to the development of the electronics industry.

As these plans are coming to an end some concerns remain, namely, that
there is still a high degree of concentration of the activities, MNEs continue
to dominate exports, and the electronics industry continues to be domi-
nated by foreign companies, even though some local players have devel-
oped. The Malaysian technological capabilities are still insufficient, and the
underlying supply of high-level technical skills is inadequate. Hence, while
the government appears to address the key issues, changes are slow and
many challenges subsist, particularly in terms of spreading the development
throughout all areas in Malaysia (Jomo and Wee, 2003).

Some essential investment policies can explain the rise in inward for-
eign investment that took place over a decade ago. First, to support its
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export-oriented industrialization strategy, the government has to date
established 14 Free Trade Zones (FTZs). The government also developed a solid
infrastructure, with over 200 industrial estates throughout the country, some
developed by government agencies, namely, State Economic Development
Corporations (SEDCs), Regional Development Authorities (RDAs), port
authorities and municipalities, and others by private developers in certain
states. In addition, the government supported the creation of three special-
ized parks equipped with modern and up-to-date facilities for high-tech
manufacturing activity and R&D companies, together with a Biotechnology
Park. The latest attempt to facilitate high-tech development has been the
conception of the Multimedia Super Corridor (MSC). The MSC is 15 kilometers
wide and 50 kilometers long, including Cyberjaya, an intelligent city that
aims to attract multimedia industries, R&D centers, a multimedia university
and operational headquarters for multinationals (�http://www.mdc.
com.my�). This ambitious project has not yet attracted a substantial num-
ber of high-tech companies, but it shows the dedication of the Malaysian
government to modernize the country.

A list of investment incentives available to both local and foreign invest-
ments appear in the Promotion of Investment Act (PIA, launched in 1986).
Three types of activities are promoted by the Malaysian government: the
first list is general, the second targets high-technology companies, and the
third small-scale companies. These incentives are offered generally to
encourage investment, but also work in line with the industrial policy
followed by the government, with, for example, an emphasis on the promo-
tion of high-tech industries. The government also wishes to attract high
value-added activities. For instance, it provides incentives for firms to set up
their operational headquarters (OHQ), for investment in high-tech indus-
tries and the allocation of R&D facilities and headquarters within Malaysia.

In addition to attracting foreign investment and facilitating industrial
activities through infrastructure development, the Malaysian government
encourages foreign firms to develop local skills. This is shown by an invest-
ment tax allowance of 100 per cent for 10 years given to companies that
establish technical or vocational training institutions. The government has
launched in 1993 the Human Resource Development Fund (HRDF) to
encourage direct private sector participation in skills development.

To complement other FDI policies, the latest master plan emphasized the
need for inter-firm linkages and cluster development. Following this policy
stance, soft incentives have been launched to try and encourage MNE–local
supplier linkages. This section gives an account of the way the Malaysian
government encourages MNEs to create partnerships with their local
suppliers, in particular, soft incentives and existing initiatives.

All the policies discussed above highlight a targeted policy towards foreign
investment and the wish to strengthen the cluster among electronics
manufacturers. The Malaysian government has in parallel tried to promote
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the creation of backward linkages using soft ‘voluntary’ incentives rather
than compulsory policies, often cumbersome for foreign investors. Malaysia
has initiated special programs that work closely with both foreign investors
and domestic suppliers in promoting mutually beneficial linkages between
the two parties. Governments across Asia gradually abandon traditional
types of import restrictions and content requirements in favor of more inter-
active policies, where the government intervenes in the upgrading process of
the local supporting industries (Battat et al., 1996). In Malaysia, inter-firm
linkages are encouraged by using market-friendly incentives (Meyanathan,
1994), such incentives include tax incentives, specific institutional arrange-
ments, vendor development schemes, local content requirements, subcon-
tracting exchange schemes and information provision and exchange.

The importance of the purchasing function of the firm is illustrated by the
international procurement centers (IPCs) initiative. The Malaysian govern-
ment has tried to attract procurement centers through special tax incentives,
targeting firms that undertake procurement and sale of raw materials,
components and finished products for its group of companies in Malaysia
and abroad.

More specifically, the government wishes to foster linkages through its
Industrial Linkages Program (ILP), encouraging large companies to undertake
actions to enhance the quality of local vendors by the provision of income
tax reduction. Small local vendors also receive incentives when they take part
in the program. The ILP is supported by other initiatives such as the umbrella
strategy (whereby an umbrella firm with financial resources and expertise
helps to coordinate the production and marketing of another firm) and the
Global Supplier Program (previously known as the vendor development scheme
aiming at encouraging large firms to provide assistance to a local vendor).

11.5 Empirical results on backward linkages 
in the electronics industry

In the previous sections we demonstrated the role of foreign investment in
the Malaysian economy, and discussed the importance of the electronics
industry in the country as well as the predominance of foreign firms in this
sector. In this section, we look at two studies conducted by the author in
Malaysia. The first study was conducted in 1996, covering a total of 95 for-
eign affiliates in the electronics industry6 (for a full report on the results, see
Giroud, 2003). The sample is composed of 49 Japanese firms, 27 firms from
the NIEs, nine firms from Europe, eight from Europe and two from Other ori-
gins. The second study was conducted by the author in 2001 and 2002, with
interviews of 25 firms7 in the industry (for the full results, see Mirza et al.
2003). The sample is composed of nine Japanese firms, seven firms from the
US, five from Europe and three from the NIEs. Seven firms manufacture or
assemble consumer electronics, 18 other electronics. The sole aim of the first
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study was to analyse supply strategies and relationships among foreign
affiliates, while the second study was broader in nature, and the supply
strategies were analysed in the context of foreign firms’ linkages within the
host economies. The key advantage of comparing these two surveys is to
analyse the change in purchase behavior and technology transfer from
MNEs to local supplier between 1996 and 2001–02.

11.5.1 Local purchasing

As shown on Figure 11.1, the 1996 study indicated how little direct purchasing
was being carried out by foreign subsidiaries in 1996. Nearly 10 per cent of
the firms purchased no direct supply locally. The overall share of internal
supplies across all firms accounted for 38.6 per cent of total supplies. The
level of local direct supplies was low, and supplies were often purchased from
other foreign affiliates, rather than from locally-owned suppliers. Some key
components were sourced locally but by foreign-owned firms. The picture is
slightly more positive in the most recent study. Overall, companies inter-
viewed purchased about a third of their key inputs from Malaysia. Of these
inputs locally purchased, 27 per cent were purchased from affiliated compa-
nies located in Malaysia, against 73 per cent from non-affiliated companies
and slightly less than half of these inputs purchased from non-affiliated
companies were purchased from foreign firms located in Malaysia. In the
2001–02 study, half of the sample companies have a specific supply
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Figure 11.1 MNEs and backward linkages in the Malaysian Electronics and Electrical
(MEE) industry

Source: Giroud (2003, p. 307).
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partnership scheme developed for their local suppliers. Such schemes are a
useful system of learning, whereby indigenous firms can benefit from
knowledge transfer. ‘The inputs these customers use must meet world
standards; they are usually very specific products, of high quality, need to be
produced within very narrow tolerances and involve not just “physical”
technology, but also managerial, engineering and technical skills and tech-
niques. It is in the interest of the purchasing companies to ensure that the
inputs are produced efficiently and that the product is of a high order. Thus,
considerable knowledge can flow down the supply chain, both explicitly and
implicitly, and foreign companies are often willing to assist suppliers when
problems are encountered’ (Mirza et al., 2003, p. 110). Such local-supply
partnerships were already used widely by firms in 1996.

11.5.2 Technology and knowledge transfer

No marked difference can be noticed in terms of the types of product and
process technology transfer taking place between foreign firms and their
suppliers between the two time periods. While the scales and samples are not
perfectly comparable, the only difference arises from slightly less process
technology transfer taking place in the 2001–02 survey. The type of knowl-
edge most commonly transferred relates to specifications for standard mate-
rials and components (see Table 11.1). A bit further behind in terms of
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Table 11.1 Product and process technology and knowledge transferred to locally-
owned suppliers

1996 survey
(share of firms with 2001–02 survey
frequent transfer) (1 to 5 scale)

Specification about standard 
materials/components 84.3 4.64

Method of manufacture, operational 
specifications 27.2 2.96

Physical or technological specifications 70.9 3.52
Joint design of materials and components 23.4 2.68
Joint design of operational requirements 19.1 2.28
Support in establishing a production plant 9.9 1.75
Support by supplying machinery 17.3 1.80
Support in supplying tools, materials, etc. 27.7 1.96
Support in input procurement 30.5 1.84
Support in supplier business management 14.8 2.00
Support in supplier technical management 34.1 2.56

Notes: The total includes one firm in Singapore; the 1–5 score range is 1 � never transferred;
5 � very frequently transferred.

Source: Adapted from Table 5.12 in Mirza et al. (2003, p. 112), and from Table 7.1 in Giroud (2003,
p. 235).



likelihood of transfer are other specifications, such as operational require-
ments or technological aspects, followed – not uncommonly – by jointly
designing materials or components. The main support offered to suppliers is
in technical management (i.e. quality, production issues); occasionally,
other types of support are also offered (e.g. supplying tools, machinery or
materials), although such support seemed to have been more systematic in
the 1996 study.

11.5.3 Supplier improvement

During the 2001–02 study, the researchers asked foreign affiliates the extent
to which they thought local suppliers had succeeded in enhancing their
capabilities by working jointly with foreign firms. Answers provided by
managers appear in Table 11.2. Overall, suppliers in Malaysia have improved
substantially, indicating the rise of specific skills/capabilities in the country.
Key improvements made by local suppliers were noticeable in terms of
delivery, quality, costs and service focus. This is in line with the key factors
used by foreign firms to evaluate their suppliers. The strict requirements
established by foreign firms encourage local suppliers to improve in
this respect, but little improvements have been achieved in terms of design
and innovation capabilities. Thus, while local suppliers undoubtedly benefit
from support from foreign firms in terms of product and process technology,
little impact occurs to enhance innovative capabilities.
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Table 11.2 Supplier improvement as a result of working
with foreign firms

Improved performance Malaysia
in terms of: N � 24

Cost 3.83
Quality 3.88
Delivery 3.96
Inventory control 2.88
Lead time performance 3.54
Continuous improvement 3.21
Technical skills 3.38
Design skills 2.58
Innovation skills 2.79
Safety 3.29
Business focus 3.35
Commercial awareness 3.42
Service focus 3.83
Professionalism 3.70

Notes: 1 � no improvement; 5 � very large improvement.

Source: Adapted from Table 5.15 in Mirza et al. (2003, p. 114).



The results discussed indicate that the indirect effects of FDI are not as
great as might be expected and little difference can be noticed between the
1996 study and the 2001–02 study. Clearly, the purchase of inputs overseas
and the existence of foreign-owned suppliers in Malaysia represent a major
hindrance to the development of locally-owned suppliers but, for these
backward linkages to develop fully, the Malaysian government needs to con-
tinue developing the technological capabilities of indigenous firms. If few
good quality local suppliers are available, spillover from backward linkages
will remain at a minimum. On a brighter note, spillovers are taking place and
locally-owned suppliers are improving in their capabilities. In the future this
should allow them to go some way toward supplanting foreign-owned
suppliers.

11.6 Malaysian policies in perspective

11.6.1 Comparison with Singapore

In 1967, Singapore began its promotion of FDI, it developed industrial parks
and one of the targeted sectors was the electronics sector. Policies adopted by
Singapore have been successful, and today the city-state boasts some
internationally competitive players in the industry. Singapore is the most
attractive location in Southeast Asia. Even though it started its industrializa-
tion earlier than Malaysia, Singapore as a location and its investment
policies have been more successful for three key reasons: it has maintained a
high level of inward FDI even through the Asia crisis; it has succeeded in
attracting investment in high value activities; and its own domestic compa-
nies in the electronics sector have grown into internationally competitive
firms that now invest in neighboring countries and elsewhere in the world.
Similarly to Malaysia, the electronics industry is key to the domestic
economy, and electronics investments are the main contributors to the man-
ufacturing value added per annum.8 From a regional perspective, Malaysia
has no doubt developed its electronics industry, but compared with its
neighboring country Singapore, it has not established global manufacturing
leadership and lags behind in terms of establishing itself as a trusted hub in
FDI location for high-tech activities, such as R&D, innovation and design,
headquarters and logistics and supply chain managements activities.
Singapore, on the other hand, has.

11.6.2 Implications from the emergence of China

In the wake of China as the biggest recipient for FDI world-wide, Malaysia’s
challenge is two-fold. It needs to compete with China for labor-intensive
activities or find niches of activity, and it needs to position itself to take
advantage of the rise of China. Yusof (2003) recommends that Malaysia
needs to work intensively with its partners in ASEAN, to form bilateral free
trade agreements, to restructure its manufacturing industries and decrease its
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dependence on labor-intensive industries, and to improve the education and
technological skills of its labor force. China does attract a large share of
greenfield investment in labor-intensive industries, but Malaysia can draw
some benefits, through increased trade with China (Lall, 2004) and by
attracting investment coming from China. With lower levels of inward FDI,
in part due to the emergence of China, the Malaysian government must face
the challenge of nurturing its own industries and enhance their competi-
tiveness in the international markets. If these challenges were to be met, the
emergence of China would, over time, have brought in some beneficial
changes to the Malaysian economic environment.

11.7 Discussion and conclusions

This chapter has addressed the issue of backward linkages development in the
electronics industry in Malaysia, paying particular heed to the role played by
the Malaysian government. The first section highlighted the substantial role
of the electronics industry within the Malaysian economy and the heavy
reliance on foreign firms. A careful analysis of government policies indicated
the steps undertaken not only to attract investment in this particular indus-
try, to develop key industrial zones and the efforts made towards the genera-
tion of a cluster in this crucial industry for the country’s economy. The
government has further adopted appropriate soft policies to encourage inter-
firm relationships and link larger foreign firms with small supplier firms.
Finally, the last section highlighted that backward linkages remain limited
and have not developed substantially between 1996 and 2001–02. Saying
this, some marked improvements of locally-owned firms are noticeable. In
the wake of China as the most attractive location world-wide, countries such
as Malaysia that rely substantially on foreign firms for key industries – as is
the case for the electronics industry – are faced with serious challenges. In
the final section of this chapter, the Malaysian experience and policies are
presented in perspective. First, the success of Singapore in developing its own
domestic industrial base, and in attracting foreign investment in higher-value
activities, contrasts with the experience of Malaysia, which still relies
substantially on foreign firms. Second, given that China is attracting an
increasing share of the world’s foreign investment flows, Malaysian FDI
policies are no longer sufficient to make it attractive. The government is faced
with wider challenges, the most important of these being the restructuring
and nurturing of its own industries. From a policy perspective, the market-
friendly incentives offered by the government have only concerned a very
small number of firms in Malaysia. They have produced few spillover effects,
but selected domestic companies have succeeded in becoming competitive
(Meyanathan, 1994; Battat et al., 1996; Jomo, 2001; UNCTAD, 2001; Giroud,
2003). Indeed, the few agreements between a foreign firm and a locally
owned SME have led to positive links for the local firm. So, was government
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support really worth it? Undoubtedly, incentives have been successful in
attracting FDI in the late 1980s and early 1990s, without which the
electronics industry would not have developed. The policies aimed at
attracting FDI were worth it; however, the picture is different regarding poli-
cies towards the development of supply linkages. They have not yet proved
successful and one can question their effectiveness. The full benefits of such
policies remain to be seen, but we believe there is scope for success as the
programs gain importance. Malaysia is at a crossroads, with a new Master
Plan due this year. It is imperative that further attention be paid to the deep-
ening of inter-firm relationships.

Given the competitive dynamics taking place in today’s world environment,
efficient FDI policies are no longer sufficient to attract flows in Malaysia and,
as we have shown in this chapter, the policies aimed at deepening supply
linkages have not, as yet, brought sufficient beneficial spillovers for the
development of a domestic supply base in the electronics industry. The
Malaysian government’s levy over foreign investment has decreased. Still, it
must continue to provide attractive policies in an effort to attract FDI and,
more importantly, it must consider the overall competitiveness of its
domestic industry. Such policies will be viewed positively by investors and
will stimulate spillovers from foreign firms with existing investment in the
country.

Notes

1 Data extracted from �http://www.mida.gov.my� as of March 2005.
2 Data extracted from Table X.2, p. 305, ASEAN Statistical Yearbook 2004,

�http://www.aseansec.org� as of March 2005.
3 Data extracted from �http://www.miti.gov.my� as of March 2005.
4 Data extracted and calculated from �http://www.mida.gov.my� as of March 2005.
5 The Malaysian government subdivides the electronics industry into three different

categories. (1) Consumer Electronics: TV sets, audio visual products, VCD players,
DVD players, home theaters and video and digital cameras. The capital investment
under this sub-sector for the period 1998 till September 2003 amounted to RM2.9
billion (US$0.76 billion). (2) Electronic Components: semiconductor devices, pas-
sive components (capacitors, inductors, resistors) and display devices. Capital
investment for the period 1998 till September 2003 amounted to RM24.9 billion
(US$6.6 billion). The semiconductor industry is dominant. Exports of semiconduc-
tor devices accounted for RM72.5 billion (US$19.1 billion) or 35.1 per cent of total
electrical and electronics exports in 2002 and RM57.9 billion (US$15.2 billion) or
42.9 per cent of total electrical and electronics export for the period
January–September 2003. 3) Industrial Electronics: copier machines, fax machines,
typewriters, automatic data processing machines, telecommunications equipment
and industrial controllers. The capital investment under this sub-sector amounted
to RM9.7 billion (US$2.6 billion) for the period 1998 to September 2003
(�http://www.miti.gov.my� as of March 2005).

6 The data discussed was collected through a mail survey among foreign affiliates in
the electronics sector in Malaysia in 1996. A total of 95 questionnaires were
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collected, and 13 face-to-face interviews were conducted by the author with
selected foreign firms. Purchasing managers or managing directors were targeted in
the survey.

7 The sample being discussed here is part of a larger sample. The study was
conducted in four Southeast Asian countries, namely Cambodia, Malaysia,
Thailand and Vietnam; and in two industries, the electrical and electronics and the
textiles and garments industries. Data was collected by means of interviews, with a
semi-structured questionnaire, conducted with either managing directors or/and
other key top managers at multinational subsidiaries in each of the four countries
mentioned. A total of 85 manufacturing foreign subsidiaries were interviewed, as
well other key foreign affiliates and local companies.

8 �http://www.sedb.com/edbcorp/sg/en_uk/index/in_the_news/press_releases/
2005/2004_investment_commitments.html�.
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Part IV

Innovations and Linkages



12
Globalization of Innovative 
Capabilities in the Late-industrializing
Context: Evidence from Local Firms 
and TNC Subsidiaries in Brazil
Paulo N. Figueiredo

12.1 Introduction

This chapter seeks to contribute to the debate on the issues of globalization
of firm-level innovative technological capability and industrial strategy in
the late-industrializing context. Although these issues have been examined
since the early 1970s in the late-industrializing literature, it becomes increas-
ingly important today as globalization and trade liberalization gather pace
and some developing countries and areas are coping well, while others are
being left further behind (Lall, 2004). Thus, it is important to know the
extent to which some developing countries and/or areas are really respond-
ing to such phenomena. There are two additional reasons for addressing
these issues here.

First, although it has been said that innovative technological capability
has been spreading into developing countries (Lall, 2004), the main existing
empirical literature related to globalization of technology and innovation
comes short of examining this issue properly in the late-industrializing
context. On the one hand, it is argued that globalization of capabilities
hardly occurs – the non-globalization perspective (e.g. Vernon, 1966; Patel,
1995; Daniels, 1997, Patel and Pavitt, 1997); on the other hand, it is claimed
that globalization occurs depending on the location and situation of the
host and home countries of transnationals corporations (TNCs) and product
types – the ‘conditional’ globalization perspective (e.g. Mansfield et al., 1979;
Mansfield and Romeo, 1984, Grandstrand et al., 1993; Dunning, 1994a, b;
Cantwell, 1995, 1999; Zander, 1997). However, both perspectives have pri-
marily been based on patenting, research and development (R&D) statistics
and macroeconomic data. The problem with these arguments is that they are
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based on frameworks that are not in line with the technological characteris-
tics of firms in developing countries. Additionally, they hardly examine
capability building from the perspective of TNC subsidiaries located in
developing countries and areas (Ariffin, 2000; Ariffin and Figueiredo, 2004).

Secondly, a set of assumptions has been spreading across Latin America
arguing that the intensification of globalization and policy changes into an
outward-oriented and deregulated pattern of industrial development – that
began during the early 1990s in several developing countries – have generated
negative implications for industrial technological capabilities, particularly in
Southern Latin American countries such as Brazil (see, for instance,
Cassiolato et al. 2001; Cimoli and Katz, 2003; Katz, 2004; Sutz and Arocena,
2004). However, such assumptions are based on aggregate analyses and on
macro-level perspectives. Little is known about the extent to which such
assumptions would hold from a standpoint based on fieldwork and firm-level
investigation.

Additionally, such types of generalization emerge in relation to certain
developing areas in Brazil. For instance, the Industrial Pole of Manaus has
been considered as an area of very scarce innovative activities – a ‘screw-
drive’ industrial site – and very low industrial competitiveness (see, for
instance, Forbes Brasil, 2000; Fleury and Fleury, 2004). Such arguments,
although interesting, still need support from first-hand empirical evidence.

This chapter is based on a firm-level empirical study concentrated on three
sets of manufacturing firms – local firms and TNC subsidiaries – located in a
developing area of a large late-industrializing country: the Industrial Pole of
Manaus (Northern Brazil). Specifically, the study draws on first-hand empir-
ical evidence from 46 manufacturing firms: 19 electro-electronics (EE) firms;
nine motorcycle and bicycle firms (two-wheel – TW), and 18 supporting
firms – key suppliers of both EE and TW firms. Globalization of innovative
capabilities is measured here by the types and levels of technological capa-
bilities that have been built up within firms. Indeed, the research underpin-
ning this chapter sought to move a small step forward in relation to a
previous research project that was implemented in the context of Manaus
(Brazil), and in Penang and Klang Valley (Malaysia). That study examined
the extent to which innovative technological capabilities had been spread-
ing to the electronics industry in these two late-industrializing contexts.
Drawing on a sample of 82 EE firms (29 in the Industrial Pole of Manaus and
53 in Penang and Klang Valley), the study contributed to shedding new light
in this issue and also argued against some common generalizations relative
to technological development in this industry in these areas (see Ariffin and
Figueiredo, 2004).1

This chapter, although focusing only on the Industrial Pole of Manaus,
examines the extent to which globalization of innovative technological
capabilities has been spreading to such developing areas by investigating the
extent to which firms’ capabilities have progressed from basic operations
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levels into innovative levels not only within electro-electronics firms, but
also in two-wheel firms and key suppliers. Additionally, the association
between technological capabilities and export performance is examined. It
should be noted, however, that even though this chapter is not about the
globalization of research and development (R&D), it is also not about the
globalization of production.2 Thus, in the light of these reviews this chapter
will address the following null hypotheses:

Null hypothesis 1. Local firms and TNCs subsidiaries have not built signifi-
cant technological capabilities, and thus, the globalization of innovative
capabilities has not spread to a developing area like Manaus.

Null hypothesis 1a. The technological capabilities of local firms and TNC
subsidiaries in a developing area like Manaus have been confined to basic
operations levels and are not moving into more innovative levels.

Null hypothesis 2. Firms located in Manaus are not competitive enough to
engage in export markets. To put it differently, firms operate in a context of low
market competition associated with low levels of technological capabilities.

We will test these null hypotheses as to whether they can be rejected and
seek to explore some explanatory factors that are important in building up
innovative capabilities. The next section presents the analytical framework
for assessing types and levels of firms’ technological capabilities. This is
followed by a brief outline of the empirical setting of this study (Section 12.3)
and the research design and methods (Section 12.4). The research findings
are presented in Section 12.5. Finally, Section 12.6 discusses the chapter’s
conclusions and some policy implications.

12.2 A framework for examining firms’
technological capabilities

Technological capability is defined here as the resources needed to generate
and manage technological change, including skills, knowledge, experience
and organizational systems (Bell and Pavitt, 1995; Figueiredo, 2001). To
examine firms’ capabilities, we make use of the framework developed in
Figueiredo (2001), adapted from Lall (1992) and Bell and Pavitt (1995),
because it uses a relatively fine disaggregation of different levels and types of
technological capability. Following Bell and Pavitt (1995), Ariffin (2000) and
Ariffin and Figueiredo (2004), this study distinguishes between ‘routine’
production capability and ‘innovative’ technological capability. ‘Routine’
production capability is the capability to produce goods at given levels of
efficiency and given input requirements; it may be described as technology-
using skills, knowledge and organizational arrangements. ‘Innovative’
technological capability is defined as the capability to create, change or
improve products, processes and production organization, or equipment. It
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may be described as change-generating capability, consisting of technology-
changing skills, knowledge, experiences and organizational arrangements.

In this chapter these frameworks have been tailored and calibrated to exam-
ine technological capabilities in the EE and bicycle and motorcycle (TW)
industries and their related suppliers. The columns set out the technological
capabilities by function; the rows, by level of difficulty. They are measured
by the type of activity expressing the capability levels – the type of activity
the firm is able to do on its own at different points in time.3 The framework
for capabilities in the EE was previously applied in Ariffin (2000) and Ariffin
and Figueiredo (2004). Additionally, this framework has been adapted,
tailored and validated to assess types and levels of technological capabilities
in firms from the TW industry and their key suppliers. Both frameworks
identify capabilities for three technological functions: process and produc-
tion organization, product-centered, and equipment-related activities.
Routine capabilities are classified from Levels 1 to 2 in both industries.
Innovative capabilities range from Levels 3 to 6 (EE and TW firms).4 Even
though research-based levels, which involve activities at the tip of the
iceberg, may be less applicable to firms in production-based EE and TW
industries in a late-industrializing economy, they provide a perspective and
link to total technological activity in the global EE and TW industries. This
framework, thus, provides a basis for describing one of the two trajectories of
technological development: progress from routine production capability to
successively higher levels of creative and innovative technological capabil-
ity. This trajectory should be distinguished from the other involving
progress through increasingly complex and higher value products. That is, a
firm’s progression in technological activities (e.g. from minor product
modifications in the mid-1980s to core design of its products in the early
2000s) should be distinguished from types of products or components it
produces – for example, from simple analogue radios in the 1970s to the
latest audio products of today.5

12.3 The empirical setting

The Industrial Pole of Manaus started up in 1967 under the Import
Substitution Industrialization (ISI) policy and internal market protection
regime in Brazil. The strategy of setting up a large industrial site in the heart
of the Amazon Rain Forest sought not only to stimulate economic develop-
ment in that region, but also to achieve more integration of that region to
the rest of Brazil. While other international initiatives implemented at that
time in other countries were based on export-oriented models (e.g. South
Korea, Taiwan, India and Malaysia), the Industrial Pole of Manaus was
designed to supply the domestic market – an inward-looking industrializa-
tion model. Since its creation there has been a specific tax incentive regime
for the Industrial Pole of Manaus. This fiscal regime has been modified over
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time and today there are two types of tax incentives. At the federal level:
(i) import tax: reduction up to 80 per cent over inputs to be manufactured; (ii) tax
on manufactured goods: exempt; (iii) income tax: reduction of 75 per cent –
based on net profit; (iv) social integration tax (Pis) and social security
tax (Cofins): exempt for transactions within the Manaus Industrial Pole.
At the state level: value added tax – compensation between 55 per cent and
100 per cent. In 2004 this fiscal regime of Manaus was extended up to 2023.

The Industrial Pole of Manaus consists of 17 different industrial sectors.
The total annual revenue evolved from US$7.2 billion in 1999, to
US$13.8 billion in 2004. In 1990 exports represented only 1.5 per cent of
total revenue. Since the early 1990s, following the opening-up and deregula-
tion of the Brazilian economy, the proportion of annual exports in total rev-
enue evolved from 5.2 per cent in 1999, to 11.6 per cent in 2003. Seven
manufacturing sectors respond for about 90 per cent of total revenue (by
order of sales volume): EE, TW (motorcycle and bicycle), informatics goods,
thermo-plastics, chemical, disposables, and watch-making. There are around
400 firms, of which 128 are of foreign capital. Main foreign investors are
from the US, Japan, and South Korea, which altogether represent nearly 50
per cent of all foreign firms in Manaus. In 1999 there were 43 095 people
directly employed by firms in the Industrial Pole of Manaus, whereas in
December 2004 this number increased to around 66 000 (Suframa, 2005).

12.4 Research design and methods

12.4.1 Sampling

In order to address the questions and null hypotheses mentioned in
Section 12.1, this chapter draws on a sample of 46 firms: 19 EE, nine motor-
cycle and bicycle, and 18 key suppliers. Following Hobday (1996), this chapter
classifies the sampled firms in two groups: Group 1: TNC subsidiaries (EE and
TW producers) of US, Japanese, European and South Korean origin or own-
ership; Group 2: local EE and TW firms (local independent firms – local firms
that sell their products to a more general market, either domestic or export,
and are fairly independent of specific TNC subsidiaries in Brazil for sales) and
suppliers in the supporting sector that are mainly dependent on sales for
Group 1 and EE and TW firms of Group 2. Unlike Hobday, this group
consists of both large and smaller firms.

12.4.2 Data collection and analysis

Data collection in Manaus was implemented over three phases: exploratory
work, pilot study, and main fieldwork. In each of these phases, in-depth inter-
views, casual meetings, and direct-site observations were used as strategies for
collecting first-hand empirical evidence. Firms’ publications in the form of
report, brochures, books, videos and other sources (firms’ websites and press
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reports) were also collected as sources of complementary empirical evidence.
Face-to-face interviews were conducted with senior management involving
the managing director, plant or production manager and those involved with
innovative activities: R&D, design, engineering, quality and maintenance
department managers and technical staff. These were followed by observa-
tion tours across plant and production support units.

The original data were initially entered into an Access database since it
allowed qualitative interview data to be inputted as memo and text data. To
allow statistical analysis to be conducted more efficiently, most of the
qualitative text and memo data were converted into quantitative data
according to the statistical package SPSS 12.0 format. Previous qualitative
data on firms’ activities were quantified according to types and levels of
technological capabilities. For qualitative analysis, the technological
capabilities types and levels of all 46 sampled firms were identified and
graphed. For the statistical analysis, non-parametric statistical tests were
used since levels and types of technological capabilities consisted of ordinal
measurement.

12.5 Findings

12.5.1 Types and levels of technological capabilities in 
the sampled firms

This section addresses the null hypotheses 1 and 1a. The section presents the
types and levels of technological capabilities that were found within the
sampled firms by the time of fieldwork. Table 12.1 summarizes the number
of sampled firms (local firms and TNC subsidiaries) that have attained spe-
cific types and levels of technological capabilities. The evidence in Table 12.1
shows that all 46 sampled firms have mastered basic operations across the
three technological functions examined: process and production organiza-
tion, product-centered activities and equipment related activities. For
process and production organization activities, 61 per cent of EE firms and
5 per cent of supplier firms have attained Level 5, while in the TW sample
one firm (11 per cent) reached Level 6, although in an incomplete manner, as
the deepest capability level. In terms of product-centered activities, 17 per cent
of EE firms and 5 per cent of suppliers have reached Level 4 as their deepest
capability level, whereas in the TW sample the deepest level for this function
was Level 6, again, though incomplete.

In order to test whether there were significant differences between TNCs’
subsidiaries and local firms in terms of technological capability levels, the non-
parametric Kruskal–Wallis test was used. This test was chosen because of the
small sample of firms and because of the ordinal scale of capability levels.
Within the EE sample, there were no significant differences between TNCs’
subsidiaries and local firms in terms of capabilities for process and production
organization and equipment-related activities. However, there were significant

204 Multinationals, Clusters and Innovation



205
Ta

bl
e 

12
.1

N
u

m
be

r 
of

 s
am

p
le

d
 f

ir
m

s 
th

at
 h

av
e 

re
ac

h
ed

 s
p

ec
if

ic
 l

ev
el

s 
of

 t
ec

h
n

ol
og

ic
al

 c
ap

ab
il

it
y

Ty
p

es
 a

n
d

E
le

ct
ro

-e
le

ct
ro

n
ic

s 
(E

E
)

Tw
o

-w
h

ee
l 

(T
W

)
Su

p
p

li
er

s
le

ve
ls

 o
f

te
ch

n
o

lo
gi

ca
l

P
ro

ce
ss

 a
n

d
E

q
u

ip
m

en
t-

P
ro

ce
ss

 a
n

d
E

q
u

ip
m

en
t-

P
ro

ce
ss

 a
n

d
E

q
u

ip
m

en
t-

ca
p

ab
il

it
ie

s 
b

y
p

ro
d

u
ct

io
n

P
ro

d
u

ct
-

re
la

te
d

p
ro

d
u

ct
io

n
P

ro
d

u
ct

-
re

la
te

d
p

ro
d

u
ct

io
n

P
ro

d
u

ct
-

re
la

te
d

se
ct

o
r

o
rg

an
iz

at
io

n
ce

n
te

re
d

ac
ti

vi
ti

es
o

rg
an

iz
at

io
n

ce
n

te
re

d
ac

ti
vi

ti
es

o
rg

an
iz

at
io

n
ce

n
te

re
d

ac
ti

vi
ti

es

M
as

te
ry

 o
f

18
18

18
9

9
9

19
19

19
ba

si
c 

op
er

at
io

n
s

(1
00

%
)

(1
00

%
)

(1
00

%
)

(1
00

%
)

(1
00

%
)

(1
00

%
)

(1
00

%
)

(1
00

%
)

(1
00

%
)

Le
ve

l 
1

M
as

te
ry

 o
f

18
18

18
9

8
4

18
18

15
ba

si
c 

op
er

at
io

n
s

(1
00

%
)

(1
00

%
)

(1
00

%
)

(1
00

%
)

(8
9%

)
(4

4%
)

(9
5%

)
(9

5%
)

(7
9%

)
Le

ve
l 

2
B

as
ic

18
13

9
8

3
3

14
9

5
in

n
ov

at
io

n
(1

00
%

)
(7

2%
)

(5
0%

)
(8

9%
)

(3
3%

)
(3

3%
)

(7
4%

)
(4

7%
)

(2
6%

)
Le

ve
l 

3
In

te
rm

ed
ia

te
14

3
2

3
1

2
7

1
1

in
n

ov
at

io
n

(7
8%

)
(1

7%
)

(1
1%

)
(3

3%
)

(1
1%

)
(2

2%
)

(3
7%

)
(5

%
)

(5
%

)
Le

ve
l 

4
H

ig
h

-
11

0
0

2
1

1
1

0
0

in
te

rm
ed

ia
te

(6
1%

)
(n

ot
(n

ot
 a

tt
ai

n
ed

)
(2

2%
)

(1
1%

)
(1

1%
)

(5
%

)
(n

ot
(n

ot
 a

tt
ai

n
ed

)
in

n
ov

at
io

n
at

ta
in

ed
)

at
ta

in
ed

)
Le

ve
l 

5
A

d
va

n
ce

d
0

0
0

1*
1*

1*
0

0
0

in
n

ov
at

io
n

(n
ot

 a
tt

ai
n

ed
)

(n
ot

(n
ot

 a
tt

ai
n

ed
)

(1
1%

)
(1

1%
)

(1
1%

)
(n

ot
 a

tt
ai

n
ed

)
(n

ot
(n

ot
 a

tt
ai

n
ed

)
Le

ve
l 

6
at

ta
in

ed
)

at
ta

in
ed

)

N
ot

e:
(*

)
In

co
m

p
le

te
 a

cc
u

m
u

la
ti

on
 o

f 
th

e 
ca

p
ab

il
it

y 
le

ve
l.

So
ur

ce
:

D
er

iv
ed

 f
ro

m
 t

h
e 

em
p

ir
ic

al
 s

tu
d

y.



differences (p � 0.05) between TNCs’ subsidiaries and local firms in terms of
capability for product-related activities. To put it differently, levels of techno-
logical capabilities of local firms were higher than those of TNCs’ subsidiaries
for this function. In relation to the TW sample, there was no difference
between local and TNCs’ subsidiaries across all three types of technological
capabilities. In contrast, among the sampled supplier firms the capability levels
accumulated in TNCs’ subsidiaries were deeper than those accumulated in local
firms. In other words, there were significant differences between the capability
levels attained in local firms and those attained in TNCs’ subsidiaries across all
three functions: process and production organization (p � 0.01), product-
centered (p � 0.05), and equipment-related (p � 0.01).

Considering that the number of Japanese firms is the highest among the
sampled foreign firms, we tested whether there were differences between
Japanese subsidiaries and those from the US, Europe, and South Korea. Within
the EE sample, the results show that there were no significant differences
between capability levels and firm nationality in terms of whether they were
from Japan or from other foreign country. However, in relation to the TW sam-
ple, the results show significant differences (p � 0.05), between Japanese and
other sampled firms (including Brazilian firms) in terms of capability levels for
all three examined functions. Specifically, the capability levels for process and
production organization, product-centered and equipment-related activities
accumulated in the sampled Japanese firms were deeper than those accumu-
lated in other firms. As far as the sampled supplier firms were concerned, there
were significant differences (p � 0.05) between Japanese firms and other sam-
pled firms in terms of capabilities for process and product organization and
equipment-related activities. For these two technological functions, the capa-
bility levels of Japanese suppliers were deeper than those of other firms.

12.5.2 Export performance

This section briefly examines null hypothesis 2, i.e., the extent to which there
is any association between the sampled firms’ types and levels of technologi-
cal capabilities and export performance. As mentioned earlier, the Industrial
Pole of Manaus was created during the late-1960s on the basis of an inward-
looking industrialization strategy. During the early-1990s, following the
opening-up of the Brazilian economy and the exposure of local firms to foreign
competition, firms in the Industrial Pole of Manaus – as with several
firms in Brazil – and in some other developing countries, had to engage in the
reorganization of their existing capabilities to keep competing in the market.
Also, from the mid-1990s, some firms in Manaus began to look for export mar-
ket much more as a survival strategy rather than as a result of industrial policy.

Of the whole sample of 46 firms, 41.5 per cent are exporters while 58.5 per
cent are not. Among the exporters the great majority (35 per cent) are firms
from Group 1 (TNC subsidiaries), whereas 6.5 per cent are domestic firms
(see Table 12.2). Indeed, by the early 1990s exports represented only 1 per cent
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of the total revenue of the Industrial Pole of Manaus. By 2003 this percentage
had increased to 11 per cent. During the 1988–2004 period, while sales for the
domestic market increased by 5.9 per cent annually on average, the export
sales increased at the rate of 19.8 per cent. Indeed, fastest rates of export
growth were achieved from the mid-1990s. A similar picture was found in the
EE and TW firms. During the 1988–2004 period while sales of EE products for
the Brazilian market grew at 4.9 per cent annually, on average, exports sales
increased at the rate of 32.7 per cent. Indeed, the TW sector showed an
impressive growth rate of 46 per cent annually during 1988–2004. Exports
increased by 19 per cent during the 1988–2004 period, whereas sales for the
Brazilian market increased by 10.7 per cent annually for the same period.

Such impressive growth rates suggest that firms responded positively to
the policy shift from an inward-looking to a more outward-looking policy
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Table 12.2 Number of sampled firms distributed on the basis of their market
orientation

Exporters Non-exporters

Type of Group 1: Group 1:
sampled TNCs’ Group 2: TNCs Group 2:
firms subsidiaries local firms Subtotal subsidiaries local firms Subtotal Totals

EE 11 2 13 2 3 5 18
61% 11% 72% 11% 17% 28% 100%

TW 2 1 3 0 6 6 9
16% 11% 34% 66% 66% 100%

Suppliers 3 0 3 5 11 15 19
16% 16% 26% 58% 84% 100%

Totals 16 3 19 7 20 27 46
35% 6.5% 41.5% 15% 43.5% 58.5% 100%

Source: Derived from the empirical study.

Table 12.3 Kruskal–Wallis test for technological capability levels and export
performance

Exporter firms vs. Non-exporter firms

EE TW Suppliers

Proc Prod Equip Proc Prod Equip Proc Prod Equip

Chi-square 2.914 0.284 4.471 4.655 4.655 7.200 5.486 4.933 7.222
Df 1 1 1 1 1 1 1 1 1
Asymptotic 0.088 0.594 0.034* 0.031* 0.031* 0.007** 0.019* 0.026* 0.007**
Significance

Notes: (*) Association significant at the 0.05 level; (**) Association significant at the 0.01 level.



orientation. Indeed, when we tested percentage of export for each sample
(within EE, TW and suppliers) the export factor is significant for the three
samples (Table 12.3). Within the EE sample, export levels were highly signif-
icant to innovative capability, particularly for equipment-related activities
(p � 0.05). With the TW and supplier samples export is highly significant to
innovative capability for process and production organization (p � 0.05),
products (p � 0.05) and equipment-related activities (p � 0.01).

12.6 Discussion, conclusions and policy implications

This chapter has addressed the issues of globalization of innovative
capabilities and outward-looking industrialization and implications for tech-
nological development in the latecomer context. These issues have been
examined in a sample of three sets of manufacturing firms in a developing
area in Brazil (the Industrial Pole of Manaus). The study has drawn on first-
hand empirical evidence collected through original and detailed fieldwork.
The results show that the technological capability of most TNC subsidiaries
and local firms in Manaus, far from being confined to very basic levels for
long periods, has constantly been upgraded to carry out diverse types of
innovative activity. Additionally, the evidence suggests that these capability
efforts have generated positive benefits for export performance. Thus, all
three null hypotheses are rejected.

More specifically, at least for this sample of firms, the findings and
analyses do not support the generalizations and assumptions related to the
non-globalization of innovative capabilities, the general deterioration of
industrial technological capabilities, and the low competitiveness as a result
of a change into an outward-looking pattern of industrial development.
Indeed, the results show that the majority of the sampled firms have been
responding to globalization by strengthening their capabilities. Additionally,
outward-looking industrialization has stimulated firms to improve their
export performance.

This research has applied a systematic and comprehensive framework to
measure capabilities in the sampled EE, TW, and suppliers’ firms in a late-
industrializing context. This new classification system provides a framework
for measuring latecomer firms’ technological capabilities. Additionally, it
provides an alternative to conventional measures such as patent statistics
and R&D expenses. Since these proxy indicators tend to focus only on
activities at the highest technological level, the rest of the bulk of techno-
logical activities tends to be ignored. Thus, for the Manaus industries that are
dominated by production-based subsidiaries of global TNCs, they are not
likely to attain the highest level of product development and R&D, as these
activities are retained in corporate R&D centers or carried out in advanced
and historically established R&D locations. The framework here explicitly
identifies different types and levels of industrial technological capability. It
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is useful to draw attention to the extremely important types and levels of
technological capabilities that are concerned with neither basic routine
production nor ‘R&D’. Such intermediate capability levels are a pre-condition
for the accumulation of more advanced levels of innovative capabilities.

Additionally, this chapter adds new insights to the debate of internation-
alization of innovative technological capabilities by examining detailed
empirical evidence that tends to be ignored in the existing literature. The
framework and empirical analysis in this study challenge the relevance of
the existing perspectives on the internationalization of innovative capability to
the late-industrializing context. For instance, in relation to the non-globalization
perspective (e.g. Vernon, 1966, 1979; Patel and Pavitt, 1992; Patel, 1995;
Daniels, 1997) and the conditional globalization perspective (Mansfield et al.,
1979; Mansfield and Romeo, 1984; Dunning, 1994a,b; Cantwell, 1995),
a combination of R&D personnel and R&D expenditures and of international
patenting capability – through US patents – and the percentage of qualified
engineers have been used to assess technological innovative capability.
However, there are situations in which some of these measures may have
their own limitations and are less relevant because:

1. Results from studies have shown that R&D and international patenting
capabilities are only prevalent in advanced industrialized countries (e.g. the
US, Japan and selected European countries such as the UK and Germany),
where firms have sufficiently advanced levels of innovative capabilities
to conduct R&D and produce international patents. Thus, R&D and inter-
national patenting statistics would only be relevant to assess the extent of
internationalization of technological capabilities in firms in these
advanced industrialized countries. Applying the same proxy indicators to
firms in some late-industrializing countries, which do not have adequate
levels of innovative capabilities to conduct such R&D and produce inter-
national patents, in the first place, would be quite irrelevant.

2. In the case of TNC subsidiaries, it is generally known that TNC subsidiaries
began operations from the early-1970s (of US-based) and mid-1980s (of
Japan-based) in different developing locations such as Southeast Asia and
Brazil (Manaus) as offshore production sites for labor-intensive and simple
products. Thus, if the activities and capabilities of these subsidiaries have
changed for the production of more complex products, using more capital
intensive process, or involving more engineering and design work, these
changes would not likely be reflected in the US patent statistics and R&D
expenditures. This argument may also apply to local firms, i.e., in terms of
analysing progressive changes in firms’ innovative capabilities.

3. Thus, the possibility of the internationalization of other types of innovative
activity should not be ignored, as they could even be more relevant to firms
in those late-industrializing countries. These activities range from the
most engineering-based (i.e. process, mechanical, electronics, electrical,

Paulo N. Figueiredo 209



industrial engineering); design and development-based (i.e. prototyping,
product improvements, cosmetic/aesthetic, design for manufacture, PCB
design and circuit design); to precision tooling, mould and die design,
and automation design.

Finally, this research sheds some light on some of the perspectives that
underlie common approaches to policy. First, we have found that the rela-
tive small number of firms that have reached Level 6 capability could be
interpreted as a gap in relation to other industrialized areas. The evidence
here does not imply that those innovative firms will continue through sub-
sequent phases of capability development. Neither can we suggest that
other innovative firms (at Levels 2 to 4) will move into the development of
other types and levels of innovative capability. However, firms’ move into
the accumulation of more advanced levels of innovative capability will
involve different types of intra-firm efforts and different government policy
measures.

Secondly, in line with Ariffin (2000) and Ariffin and Figueiredo (2004),
some questions should carefully be addressed during policy design:
(i) how to increase the number of firms that have built up innovative tech-
nological capability; (ii) how to make sure that local people are occupying
(or will occupy) key managerial positions in TNC subsidiaries; (iii) how to
assess the role of the local technological infrastructure (universities,
research centers) in contributing to firms’ technological development
efforts.

Thirdly, in tackling these questions – and also in line with Ariffin (2000)
and Ariffin and Figueiredo (2004) – it is important to distinguish between
two fundamentally different dimensions of technological development:
(i) movement through increasingly ‘advanced’ and complex products and
processes, and (ii) movement through increasingly creative roles in connec-
tion with those product/process technologies (e.g. from their basic operation
and use through various kinds of design and engineering to differing
‘depths’ of R&D). Progress along these two dimensions involves the creation
of very different kinds of resources and the use of different learning mecha-
nisms. Thus, while governments may have interests in accelerating both
types of progress, different policy measures will be necessary in each case.

As a final recommendation, empirical studies of technological capability
development, particularly in the latecomer context, should not draw solely
on a macro-level design, based on surveys and aggregated data. Studies could
combine an industry-level design with a firm-level approach. This would be
beneficial to gather more detailed empirical evidence and build a more real-
istic understanding of what is taking place inside a certain industry in terms
of technological development and innovation. This would also contribute to
illuminating and improving the design and implementation of business and
government strategies based on technological capability building.
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Notes

1 The study was initially implemented from November 1999 to April 2001. The
second phase was implemented from September 2001 to October 2002.

2 There is a vast literature on international business about the globalization of
production (e.g. Henderson 1989; Clegg, 1992; Coffey, 1996; Drakakis-Smith,
1996).

3 There are other ways of assessing firms’ technological capabilities, such as, R&D
expenditure (Mansfield, 1979), individuals’ qualifications (Pack, 1987; Jacobsson
and Oskarsson, 1995), investments in R&D personnel (Wortmann, 1990), and
patenting (Patel and Pavitt, 1997). However, most of these indicators, particularly
those based on individuals’ skills, do not take into account the organizational
setting in which technological capability is developed and the technological
characteristics of firms that operate in late-industrializing countries.

4 The methodological procedures to adapt this framework for the electronics
industry are described in Ariffin (2000). An earlier adaptation and empirical
application of the original framework, as developed in Lall (1992) and Bell and
Pavitt (1995), has been undertaken in Figueiredo (2001). The adaptation of this
type of framework for the TW industry was carried out during the early stage of the
fieldwork for the study underlying this chapter.

5 There are other frameworks for technological capability in latecomer firms:
the ‘reversed product-cycle’ (Hobday, 1995) and the ‘acquisition-assimilation-
improvement sequence’ (Kim, 1997). However, these frameworks, despite their
merits, are more focused on product capabilities; they do not cover other technolog-
ical activities such as process and production organization, equipment and project
engineering.
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13
Assessing Value Creation and 
Backward Linkages in Foreign
Investment: A Combination of 
Macro and Micro Tools
Teresa Morais da Costa, Alexandre Videira 
and Francisco Veloso

13.1 Foreign Direct Investment, value creation 
and public policy

13.1.1 On the importance of Foreign Direct Investment

Foreign Direct Investment (FDI) is considered an important pillar of economic
development (Katz, 1969; Aitken and Harrison, 1991; Markusen and Venables,
1997; Sjöholm, 1999a,b). There are multiple avenues through which FDI can
contribute to an economy (de Mello, 1997; Moran, 1998). The foreign
investor can provide a product that the local companies are not capable
of supplying, or it can stimulate the national economy by creating an
additional demand for intermediate or primary goods, as well as for labor. It
can also complement national savings, thus contributing to the accumulation
of capital. In addition, FDI has the potential to supply knowledge and
technology capable of generating externalities that lead to higher productivity
and increase national output (Haddad and Harrison, 1993; Aitken et al.,
1996), for example, by bringing technologies that increase the marginal
productivity of existing ones (Romer, 1986), or training and developing new
capabilities in the workers (Borensztein et al., 1995).

Successive studies going as far back as Hirschman (1958) have also suggested
that the links between multinationals and companies in the same region
located upstream in the value chain (‘backward linkages’) are as important
for the development of the region as foreign investment itself (e.g., Morris,
1992; Dunning, 1993; Turok, 1993; Crone and Roper, 1999). The idea is that
country productivity growth materializes not through FDI per se, but by its
potential role in inducing the creation of local sectors or clusters with higher
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technological levels than those in the nation (Rodrik, 1996; Rodríguez-Clare,
1996; Markusen and Venables, 1999). The critical issue is that the emergence
of such sectors depends on the existence of a relatively dense set of local sup-
pliers to the foreign investor, in quantity and diversity, and with international
competitiveness.

The importance of foreign direct investment for industrial development
has been recognized by governments for several decades. Thus, there has
been an array of policies to try to attract FDI and condition its activity, with
the purpose of maximizing the impact of investment in the region (Kokko,
1994; Braunerhjelm and Svensson, 1996; Görg and Ruane, 2000; Mazolla
and Bruni, 2000; Blomström and Kokko, 2003a). Traditionally, government
policies would focus on restrictive measures (Dunning, 1993; Globerman
and Shapiro, 1999). For instance, they would require investors to buy certain
amounts from local firms or export particular quantities. However, the
perspective and policies toward FDI have recently begun to change. Most
countries have been lowering the conditions for investment, freely opening
new sectors for entry by foreigners, and creating important incentives for
investment (Blomström and Kokko, 2003b). Nowadays, policies directed at
FDI are meant to address issues such as market failures, notably by focusing
on promoting linkages to national companies, and on fostering education,
training and R&D.

Given these concerns, it is not surprising to find a body of literature
addressing the estimation of impacts of these projects in a host economy.
One of the most popular methods is the use of Leontief input–output models
(I–O models). This method allows us to quantify the total impacts (direct
and indirect) on the production, value added and employment at the
macroeconomic and sectoral level. It is quite a powerful approach for several
reasons. First, it aggregates impacts up to common monetary units of an
economy, enabling easy comparisons across projects and areas of policy;
second, it enables an account of both direct and indirect effects of a particular
investment; third, because of its wide diffusion, reliable and extensive data is
often available simplifying the work of the policy analyst. Finally, there is
considerable experience with the method, allowing an easy understanding
of the results of an analysis by decision-makers and even by the broader public.

Because of its own structure, the use of this method of analysis is also
related to the establishment of backward and forward linkages by inward
investors. In fact, some of the most popular and useful areas where one can
find examples for the application of these models is precisely the study of
the relevance and impact of backward linkages in the local economy. For
example, the works of Forsyth (1972), Lever (1974), and Stewart (1976) studied
backward linkages between investors and the local supply networks in the
United Kingdom and Ireland. Turok (1993) and McCann (1997) discuss
the level of integration of the electronics industry in Scotland, looking at
the backward linkages and the type of I–O multipliers to be considered.
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Brand et al. (2000) studied the direct and indirect contributions of foreign
industrial enterprises in the regional economies of Wales, Scotland, and the
West Midlands again analysing backward linkages.

Despite the significant experience with I–O models, most work addresses
ex post evaluations of particular FDI projects. In these assessments the objec-
tive is to look at an investment that has already taken place and evaluate the
significance of its impact. However, there is also the need and opportunity to
study ex ante or at least ‘what-if’ scenarios, i.e. how different configurations
of an FDI project might impact the local economy, helping to guide the
creation of investment policies. This work aims at addressing these short-
comings.

13.1.2 Research question, approach and application context

As noted above, results suggest that MNEs can be credited with positive
contributions to economic development if they are able to build a robust
level of backward linkages. To address these concerns this chapter presents a
model that allows an analysis of the impact of FDI for different scenarios of
backward linkages to the host economy. The critical research question that is
meant to be answered is: How to account for different levels and scenarios of
backward linkages created by the investor (henceforth designated as an OEM –
Original Equipment Manufacturer) to the local industrial fabric, and what is
the value generated by each context to the host economy?

To address this question, this chapter presents a tool that can be used to
study what-if scenarios in FDI projects, looking particularly at the role of
backward linkages. The baseline approach is the use of the established I–O
models. Still, while existing models allow straightforward computation of
how increases in the amount of investment or domestic purchases might
impact overall value creation, established assessment methods overlook the
fact that local purchases are far from homogeneous and have the potential
for very different impacts in the domestic economy. This chapter contributes
to the literature by looking at the black box of backward linkages in the
context of a new investment. It extends traditional I–O value estimations by
coupling it with a detailed account of the structure of existing and potential
domestic purchases and an engineering-based cost estimation method called
System Cost Modeling (SCM) (Veloso, 2001). This method,1 which will
be referred to as the ‘combined model’, allows a quantification of results
associated with FDI and an evaluation of public policies related to incentives,
and restrictive policies. As a result, it enables a more profound understanding
of how domestic value creation by foreign MNEs increases the potential for
creating wealth in the region. This combined approach is then tested in the
context of a case study. The case chosen to illustrate the method is the
Autoeuropa plant located in Portugal. As described below, this was a major
FDI project that has all the desirable characteristics to test the proposed
method.
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13.2 Research methods

13.2.1 Leontief model

The Leontief model, also called I–O, is an ‘open static model’ that explores
the purpose of economic activity, i.e. the satisfaction of final demand
(Rasmussen, 1963; O’Connor and Henry, 1974; Miller and Blair, 1985;
Leontief, 1986). As Leontief (1986, p. 19) notes, ‘Economic I–O analysis is
a method to systematically quantify the interrelationship among various
sectors of an economic system. The economic system may be as large as a
nation or even the entire world, or as small as the economy of a metropolitan
area’. The importance of the Leontief model lies in its flexibility and capacity
to take into account the complex network of simultaneous interdependencies
that characterize economic activity at many levels (Rasmussen, 1963;
O’Connor and Henry, 1974; Miller and Blair, 1985). This set of relations can
be an important source of information for supporting eventual development
policies for the economy, in particular for FDI (Rasmussen, 1963; Miller and
Blair, 1985; Lopes and Amaral, 2002). For example, it’s possible to use the
I–O analysis to guide the establishment of incentives to improve the local
offer in certain sectors, allowing a decrease of the dependency on foreign
supplies.

I–O matrices can be seen as a double entry accounting system that represents
the factory of economy in each year (Leontief, 1986). The economic analysis
is based in tracing intersector acquisitions and identifying the direct and
indirect impacts of each sector in the economy. Movements by final demand
(exogenous component) are translated into bigger or smaller production of
goods and services (endogenous component) and these, in turn, pull the
necessary primary resources inherent to the stimuli made by each sector of
intermediate demand of the economy, in each year. The analysis is based on
matrix algebra with three main tables that reflect the relations: a
Transactions table, also called I–O matrix; a Technical Coefficient table and
an Interdependency Coefficient table. The structure of each productive
process for a given sector, i.e. its production function, is a vector of structural
coefficients that describe the relations between consumed input and
produced output in terms of quantities, i.e. a linear production function
(O’Connor and Henry, 1974; Leontief, 1986; Hewings, 2003). Technical
coefficients quantify the first order or direct effect that the increase of one
monetary unit of final demand for a certain sector generates on the economy’s
output (O’Connor and Henry, 1974; Costa, 2005). The interdependency
coefficients reflect the total economic effect (direct and indirect) generated
by the increase of a monetary unit of final demand for a certain sector, while
keeping everything else constant (Rasmussen, 1963; O’Connor and
Henry, 1974; Miller and Blair, 1985; Lopes and Amaral, 2002; Costa, 2005).
The interdependency coefficients are obtained using matrix algebra
(Leontief, 1986).
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The analysis of the impact of exogenous changes (final demand) on the
economic activity of the sectors in each year, i.e. on the short term, relies on
indicators which are called simple2 I–O multipliers (O’Connor and Henry,
1974; Miller and Blair, 1985). The calculation of the multiplier relies on the
relation between initial effects of an exogenous change (final demand) and
the total effects of that change, resulting in an adimensional value. The
initial output effect in the economy is defined as the initial amount of
a given monetary unit of output of sector j required to meet the increase of
one monetary unit of final demand for that same sector. This initial effect is
also called the direct effect, while indirect effects, the first to n order effects,
are the supply chain effects (Costa, 2005). Typically, multipliers establish
these relations ignoring concerns with production capacities for each sector,
as well as other macroeconomic variables.

To evaluate the economic impacts the most important multipliers include
(Costa, 2005):

Production multipliers – quantify the increase in production of the economy
to meet one more unit of final demand for production in a certain sector,
ceteris paribus. The value of the multipliers for each sector reveals its level
of dependence relative to, on the one hand the locally available products,
and, on the other hand, the corresponding production structures. When
local activity is not capable of supplying the necessary intermediate
inputs, there is a need to import inputs (Lopes and Amaral, 2002).

Gross value added (GVA) multipliers – translate the total impact that an
increase of a unit of final demand (initial effect is equivalent to the stimulus
created by the final demand) has on the GVA of the economy. These mul-
tipliers allow a quantification of the efficiency effect for each sector of the
economy (Lopes and Amaral, 2002).

Despite its attractiveness, the Leontief’s I–O model also has important limi-
tations in a number of aspects (Rasmussen, 1963), in particular if one would
like to use it in an ex ante evaluation. In fact, when used as a projection tool,
the I–O analysis ‘doesn’t provide a suitable projection prognostic, as it can
only be thought to produce a conditional prognostic’ (Rasmussen, 1963,
p. 36). The main driver of this limitation is the fact that the model is static,
with constant technical coefficients. Thus, it assumes that the amount each
industry acquires from other industries, and the value-added amount,
per unit of its own output or production, stays constant as demand increases
or diminishes (Costa, 2005). To reduce these limitations this research proposes
coupling the traditional Leontief model with a costing method for complex
products, called System Cost Modeling (Veloso, 2001). The resulting combined
model allows an adjustment of the technical coefficients of the I–O analysis
to reflect structural changes in the industry as to mirror different scenarios of
national incorporation of intermediate sectors.
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13.2.2 System Cost Modeling and SCM-IO analysis

The System Cost Model (SCM) method, developed by Veloso (2001), allows
an evaluation of the cost for complex systems composed by a high number
of individual components and subsystems, such as a motor vehicle, by
building bottom-up cost structures. This method is in the general category of
Process Based Cost Modeling, which uses engineering principles and relies on
detailed information about the transformation processes and the nature of
the products themselves to estimate production cost (Boothroyd et al., 1994;
Humphreys and Wellman, 1996; Clark et al., 1997; Kirchain and Clark,
2001). However, because traditional Process Based Cost Models are very
thorough in the process and product information used, they have important
limitations when applied to systems with a high number of individual
components, such as in the case of a motor vehicle. Thus, to allow the analysis
of a large number of components and processes, SCM uses engineering infor-
mation associated with the manufacture and assembly of each component,
but the inputs are very simplified. As a result, the SCM loses some rigor when
calculating the cost of the individual component, when compared with the
Process Based Cost Model (Veloso, 2001).

The cost estimation method for individual components and the approach
to group these into subsystems relies on two essential aspects: i) the cost factors
of the manufacturing processes, and ii) the processing time associated with
the particular technology and the component (Veloso, 2001). The necessary
information for applying the model and the calculation logic are presented
in Figure 13.1. The metrics considered for each component in the cost
calculation are: the weight, the material, the level of complexity, and the
manufacturing process. These variables are inputs in a set of functional
relations that combined with the exogenous variables associated with the
place of production of the components (e.g. salaries) allow an estimation of
the fixed and variable costs for each component.

The main aspect of this estimation process is a set of parametric functions
that relates the four characteristics described above with each of the cost
variables. These relations are established using engineering principles and
information on the cost of the systems associated with each production
process. For example, the clamping force of a machine to inject a plastic part
can be statistically related with the weight and complexity of the latter. This
force can in turn be statistically related to the cost of the equipment. A sec-
ond dimension of the model is the grouping of individual components into
subsystems, and the subsequent grouping of subsystems to the system level.
This estimation is based on statistical information about handling and
assembly time, as well as on associated equipment for joining individual
parts with certain characteristics into subsystems (Veloso, 2001). The com-
plete SCM estimation procedure allows us to analyse the cost of the whole
equipment as well as the influence of the key parameters (such as input
costs) on the cost function’s behavior.
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The proposed analysis integrates the SCM method and Leontief’s I–O model.
SCM allows generating ‘market basket’ scenarios of components (individual,
subsystems or systems) for the OEM, quantified from the perspective of the cost
of acquisition. These scenarios take into account the variables inherent to the
physical and technological characteristics of the components and the external
variables of the country or region where they are manufactured. For any given
scenario, it is possible to know the products and the corresponding manufac-
turing and assembly processes, which allows us to predict the sectors that will
supply all the components required by the OEM. As a result, it is possible to
breakdown national acquisitions for each sector of activity of the host country
and then use traditional I–O evaluation. For instance, if we wish to study what
happens if the car’s interiors were imported from another country instead of
being manufactured locally, the SCM is used to calculate the cost structure cor-
responding to both scenarios and to break down the impact of both scenarios
in the different sectors, which then allows us to calculate the economic impact
of both situations through I–O analysis. This approach has the advantage of
providing information about the direct and indirect impacts of the intersector
demand that result from changes on the technical structure of a sector (e.g.
when more interior parts are being produced in the region). This overcomes
some of the main limitations associated with an ex ante analysis using
Leontief’s model, and allows results for several scenarios of a particular FDI,
especially in what concerns its level of backward linkages.
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Specifically, the process of integrating both models to study project scenarios
is as follows: first, possible ‘market baskets’ of OEM purchases are quantified
based on the SCM in the perspective of acquisition cost. In this case study,
the comparison between costs is done considering manufacturing either in
Portugal or, alternatively, in a country like France and Germany. Then host
country acquisitions for each sector of activity used in the I–O evaluation are
broken down. Based on the distribution of acquisitions for OEM’s intermediate
inputs, a linear production function is then established. This function is
equivalent to the technical coefficients column for each one of the scenarios.
Simultaneously, for a given target-year scenario, the input–output matrices
are created, breaking down OEM sector versus the rest of the sector. The
technical coefficient matrix is obtained in this process. From the technical
point of view, the SCM/I–O combination consists of introducing the data
produced by the SCM, i.e. the different linear functions of the OEM’s acqui-
sitions of intermediate inputs in the national economy, into the technical
coefficient matrix of the open, static Leontief I–O model, replacing the column
corresponding to the OEM for each scenario. The technical structure of the
economy (columns in the technical coefficients matrix) is a constant for all
sectors, except the column corresponding to the OEM. As a result, all the econ-
omy has the same intersector acquisition relations, except for the OEM pur-
chases where the different scenarios are being considered. Once the technical
coefficient matrices have been obtained for each scenario, the total effects
(direct and indirect), i.e. the technical coefficients, are calculated. Based on
these the global impact on production, the GVA, the imports, the employment,
and wages can be known, keeping everything else constant (Rasmussen, 1963;
O’Connor and Henry, 1974; Miller and Blair, 1985; Lopes and Amaral, 2002).

13.3 Application of the model and results analysis

13.3.1 The Portuguese auto industry as an application

The auto industry has been an important driver of economic development in
Portugal since the 1960s. However, it was in the 1980s, with the Renault
investment project, that the foundations for a true national auto industry
started. The project, now extinct, is considered a stepping stone for the
development of the national components industry. For the first time in the
history of the industry it enabled the development of components’ supplier
companies competitive at the international level. It also trained countless
workers, induced the establishment of skilled employees, and generated man-
agers who would have important roles in the development of the components
industry when they moved on from Renault to suppliers.

At the end of the 1980s the government created an Industrial Development
Program for Portugal (PEDIP), which included a series of important financial
incentives for areas such as R&D, training, export promotion. PEDIP also
included strong incentive packages for attracting foreign companies. Although
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there were no explicit target sectors, the Portuguese government considered
that the establishment of an assembly unit by an important international car
manufacturer would be a unique opportunity for the consolidation and further
development of an emergent Portuguese auto industry, particularly at the level
of components. This effort resulted in the Autoeuropa (AE) investment, a joint
venture between Ford Motor Co. and Volkswagen AG (fully owned by VW
since 1999) for the production of a minivan. This project, a 2.54 billion dollar
investment, represents the second critical landmark in the development of the
national auto industry and the Portuguese industrialization process in general.

In 2003, AE represented approximately 0.23 per cent of the national GDP,
6 per cent of total exports and 0.33 per cent of industrial employment. More
importantly, the project induced a significant evolution in the component
market, having subsequently attracted 22 additional foreign units as suppliers
and establishing important contracts with existing local plants. As Figure 13.2
shows, the components sector saw its sales quadrupling between 1990
and 2000. Currently it represents approximately 1.35 per cent of GDP and
10 per cent of national exports.

This context justifies the choice of AE as a case study to apply the combined
SCM/I–O model. The direct results of this project are generally seen as
extremely positive. Moreover, existing studies suggest that this investment
has played a critical role in the domestic economy, not only because of its
magnitude, but also because it facilitated the introduction of advanced

222 Multinationals, Clusters and Innovation

Figure 13.2 Auto industry evolution in Portugal
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manufacturing technologies and modern organizational methods across the
national supply chain (Guterres, 1996; Lima et al., 1996; Neves, 1996; Santos,
1996; Maia, 1999; Selada et al., 1999; Vale, 1999; Valente, 1999; Correia,
2000; Simões, 2000; Lobo and Melo, 2002). The problem is there is no work
that allows us to analyse what the impact of this project would have been
under different circumstances, and to understand alternative value generation
configurations. This is precisely the objective of this chapter.

13.3.2 Backward linkages of the auto sector and AE

The data obtained from the national I–O matrices3 for the automotive
production function allows us to verify that the total production multiplier
for the sector is relatively stable (Figure 13.3a). But, while the rest of the auto
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Figure 13.3 Impact evolution of auto industry production

Source: Costa (2005).
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sector has suffered a progressive decline in its relations with the local supply
chain, AE has slowly generated stronger bonds with the local supply
network. Figure 13.3b shows that the total impact value, obtained by com-
bining the production multiplier with the corresponding final demand, is
growing and that it is the AE operation that drives the trend.

In addition to production, it is perhaps as relevant to analyse the direct
and indirect components of the GVA multiplier over time. Table 13.1 shows
that between 1995 and 1999 each monetary unit of the AE vehicle itself
grows to generate approximately twice as much value as the other national
assembly units combined. This means that the internal industrial activity of
AE has much more value generation than other units. However, the indirect
impact on GVA generated by the supply chain practically does not change
during the same period. Moreover, while this value is clearly higher than
that of the remaining assembly lines in 1999, this only happens because
these other units have lowered their preference for incorporating local value.
In fact, the indirect impact of the rest of the sector in 1996 was above that of
AE in 1996, and the same applies to 1999. This suggests that there is not a sig-
nificant difference in the level of complexity of the products manufactured
internally by suppliers of AE and those of other assembly units in the country.

The combination of the GVA multiplier of AE with its trade volume generates
an impact for AE of 1.5 per cent4 of the total economy’s GVA in 1999.
Compared to the total GVA generated by the national auto sector in that
year, this means that three-quarters of the income were directly or indirectly
created by AE. Of the GVA impact generated by AE, 36 per cent5 was indirect,
produced by its suppliers.

Based on this analysis, we conclude that the AE investment created signif-
icant value to the Portuguese economy, not only in the auto sector, but also
in almost all the sectors supplying that industry. In addition, AE worked as
an important lever in the level of GVA incorporation for each monetary unit
of vehicle manufactured in the country.6 Nevertheless, this lever was largely
determined by a greater value added in AE itself. Its indirect effect in the rest
of the economy is equivalent to the other assembly lines in terms of quality
or intrinsic value. These results suggest that the arrival of the Ford–VW
Group provided an important scale factor in the assembly lines sector and in
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Table 13.1 Autoeuropa and the rest of auto industry GVA multiplier

GVA impact per $1 of final demand

1995 1999

Indirect Direct Indirect Direct

Autoeuropa 0.173 0.15 0.175 0.3
Rest of the sector 0.197 0.16 0.162 0.18



the purchases from its local supply chain, but it did not imply a substantial
difference in value and diversity of first line supply offer in the national
industrial fabric.

13.3.3 Application of the combined model and results analysis

Combined model applied to AE’s minivan

While the calculations of the previous section were performed using standard
ex post I–O calculations, the proposed combined method enables the evalua-
tion of ‘what-if scenarios’. The idea is to be able to study how departures
from a proposed or existing investment and, in particular, the level of backward
linkages, affect the economic impact and value generation of a particular
investment. The existing information regarding AE supplies used in the
previous sections to evaluate the national I–O matrices reflects only costs
associated with the purchases of AE from suppliers located in Portugal. To be
able to analyse the situation observed in 1999 using the SCM it was necessary
to cross existing aggregate information with data about companies and their
manufacturing volumes and competences and then estimate AE purchases
by type of product and origin (national and foreign). This correspondence
was then used as a basis for the study of scenarios that differed from what
was observed in 1999 (Costa, 2005).

For the integrated evaluation, individual components and subgroups for AE’s
minivan were identified. These are the relevant level for the cost estimates
using the SCM method. In the AE’s minivan, the breakdown of individual
components results in 4832. Subgroups are then generated according to sets of
components that reflect typical sourcing decisions by the manufacturers, as
noted in Table 13.2. It is then possible to further aggregate the subgroups for
exposition purposes. Ensuing typical decisions of OEMs, seven groups identi-
fied in Table 13.2 were considered. The table also presents information on the
correspondence between groups, subgroups and components.

Teresa Morais da Costa, Alexandre Videira and Francisco Veloso 225

Table 13.2 Minivan individual components and the respective groups

Estimation
Sub- costs but not Costs not

Group assemblies Components by the model modeler 

Power train 36 860
Chassis 45 770
HVAC 12 322 Small parts
Interior 37 1333 Electric & Body in 

Electronic white  
components final

Body 24 380 assembly
Exterior 27 307
Electr, Info, Control 25 859



For each component there is detailed information regarding each of
the four critical input dimensions for the SCM, i.e. process, material,
complexity, and weight. There is also access to the variables of production
and logistics of AE in 1999 (production volume, product and equipment life-
cycle, interest rates, salaries, use of the assembly line). The cost of domestic
supplies incorporates local manufacturing conditions. The remaining
imported components are calculated in the same way, using SCM, but
the manufacturing and logistics variables considered in the model are
those typically found in foreign suppliers for the benchmark region
(i.e. with exogenous factors, production efficiencies, etc. different from the
Portuguese).

Based on the 1999 benchmark scenario, and according to the cost values
estimated for the acquisition of imported and national products, the incor-
poration of national supplies verified in AE was approximately 43.3 per cent
of total purchases7 from first line suppliers. As can be seen from the estimates
of Figure 13.4, the incorporation of national products in the AE assembly
line was particularly strong in the areas of Chassis, Interiors, and Electric and
Electronic groups.
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Figure 13.4 Local versus foreign content per each minivan group

Source: Costa (2005).
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Optimistic and pessimistic scenarios for the SCM/I–O model

The next step is to apply the results of the cost estimate to the I–O method.
For this, sector classifications must be given to the data resulting from the
SCM so that, in each scenario, the ‘market basket’ of products manufactured
in the host country can have a sector correspondence. For the 1999 baseline
scenario, the sector correspondence for the intermediate inputs purchased
by AE was established using SIC codes8 of the supplying companies. The
corresponding linear production functions for AE are then quantified, using
as dependent variables the 15 sectors of the national I–O matrix, with the
auto sector broken down (Costa, 2005).9

But replicating the I–O analysis using a micro-structure of costs calculated
with SCM is an exercise that per se adds limited value. The SCM/I–O
integrated model is particularly useful because it allows the study of the
impact of backward linkage scenarios that are different from those observed,
or the analysis of various options ex ante, before a particular investment
actually takes place. In the present context, two scenarios of domestic
purchases are considered: an optimistic and a pessimistic scenario. The
method for generating the scenarios was as follows. First, information about
the supply structure in 1999 and studies on firm capabilities done in the con-
text of a large automotive project to characterize the national industry were
gathered. Second, the potential cost advantages and disadvantages of manu-
facturing each subgroup in Portugal in comparison with the alternative of
imports from suppliers in the Germany–France axis were estimated using
SCM. This information was then used to generate a first approach to both
scenarios. In a third stage, the initial version of both scenarios was discussed
with specialists directly involved with AE to determine necessary adjust-
ments based on their own perception. The changes they proposed were then
integrated into the base scenarios, which resulted in the final scenarios.

The resulting contribution for each group is noted in Table 13.3, where
a comparison to the reference year of 1999 is also provided. Under these
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Table 13.3 Distribution of local content in each scenario

Local content

Group Pessimistic Optimistic 1999 Total

Power train 2 13 2 17
Exterior 1 4 2 5
Chassis 2 16 11 18
Electr&Electronic 3 11 9 22
Interior 2 14 11 16
Body 1 7 3 11
HVAC 0 5 0 5
Other 5 7 5 7
Total 17 77 43 100

Source: Costa (2005).



circumstances, the percentage of national incorporation in AE’s purchases
for the pessimistic scenario is 17 per cent, and for the optimistic scenario,
77 per cent. The two scenarios were then considered for evaluation using I–O
analysis. For each one the column of the technical coefficients referring to
AE is replaced, creating different I–O matrices for each scenario. Using these
matrices, it is possible to estimate the impacts of each scenario on the GVA
to the national economy in 1999 (assuming that the technical structure of
the remaining sectors suffers no change).

Figure 13.5 presents the differentials of total impact in the production for
each national economic sector. As one might expect, the auto components
sector is the one absorbing the majority of the positive impact associated to
the optimistic scenario. Nevertheless, other sectors, including metals and
non-metals are also subject to important changes as a result of the two
scenarios considered. Globally, the impact of both scenarios in the national
flows of intermediate demand, quantified by the production multiplier
means that, in the optimistic scenario, each monetary unit results in an
increase of approximately 25 per cent of production in the domestic economy
compared with 1999. In the pessimistic case, it represents a decrease of
21 per cent.

If one looks instead at the volume purchased in the whole economy, it can
be shown that there is an increase of 83 per cent for the optimistic scenario,
when compared with the total of intermediate demand of AE in 1999, and a
decrease of 61 per cent for the pessimistic scenario. Figure 13.6 presents the
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Figure 13.5 Autoeuropa induced production impact per scenario and per industry

Source: Costa (2005).

Optimistic scenario Baseline scenario Pessimistic scenario

A
gr

ic
&

F
oo

d

C
he

m
,C

oa
l&

P
et

ro
l

M
et

al

N
. M

et
al

.

T
ex

til
,G

ar
m

en
t&

Le
at

he
r

P
la

st
ic

&
R

ub
be

r

E
le

ct
. a

nd
 E

le
ct

ro
n.

A
ut

o 
V

eh
ic

B
od

y

C
om

po
ne

nt
s

O
th

er
 tr

an
sp

or
t

O
th

er
 in

du
st

r

T
ra

ns
p 

se
rv

ic
e

O
th

er
 s

er
vi

ce



variation of the indirect impact component measured in GVA. This change
represents an increase of approximately 68 per cent for the optimistic scenario,
when compared with the 1999 baseline, and a decrease of approximately
59 per cent for the pessimistic scenario.

13.4 Conclusions

This chapter looks at the black box of backward linkages. It shows how a
combined model that accounts for the structure and costs of existing
and potential domestic purchases can be combined with traditional I–O
estimation to have a deeper understanding of domestic value creation by
multinational investment. This method is used to analyse a particular auto
industry foreign investment in Portugal, the AE mega-project. Results empha-
size the distinct behavior of AE when compared with other assembly lines.

The AE investment created significant value to the Portuguese economy.
Not only did it forge an operation that had much higher level of internal
value creation than any existing assembly line in Portugal at the time, but it
also grew to represent now 75 per cent of the income generated in the auto
sector, while creating an important demand for almost all other sectors
supplying this industry. Nonetheless, despite its magnitude, the economic
lever of the investment was largely determined by greater value added in the
unit itself. Its indirect effect in the rest of the economy is equivalent to the
other assembly lines in terms of quality or intrinsic value. These results suggest
that the arrival of the Ford–VW Group provided an important scale factor in
the assembly lines sector and in the purchases from its local supply chain,
but it did not imply a substantial difference in value and diversity of first-line
supply offer in the national industrial fabric.

Teresa Morais da Costa, Alexandre Videira and Francisco Veloso 229
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Figure 13.6 Comparative analysis of the impact on GVA per scenario
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The results of this work reach beyond stating the importance of this
particular FDI case. This chapter presents a SCM/I–O combined method that
can be used to forecast and evaluate results of alternative scenarios of domestic
content incorporation, quantifying the implications that different levels of
local content can have for the value added of the whole economy. In fact, as
the application to the AE investment shows, variations in the level of incorpo-
ration of domestic supplies mean dramatic differences in the value generated
by a given investment project. The magnitude of these differences endorses
the view that the levels of local content are a key driver of wealth creation in
the context of an FDI project. Moreover, as Rodríguez-Clare (1996) suggests,
certain density levels in the set of backward linkages might be needed to propel
the industry to new levels of value creation. Even in the case of the AE pro-
ject, where a reasonable level of domestic content was achieved, it was
shown that the indirect value-added multiplier, a key indicator of the level
of sophistication or intrinsic value of the local supply activity, did not grow
significantly.

Achieving certain targets in the levels of domestic supplies for an FDI project
is difficult. Not only the investor typically prefers freedom in this dimension,
but there is also a scarcity of instruments that allow the policy analyst and
the firm to have an objective discussion on how might a certain level of
backward linkages induce value creation for the project and the local economy.
The development of tools that combine the macroeconomic analysis typically
found in the policy realms with engineering-based cost estimation more
naturally used in the context of a firm may help to bridge this gap.

The SCM/I–O model presented here, combining I–O analysis with techni-
cal cost modeling, shows how such tools can help define profitable targets
and perhaps reasonable incentive mechanisms that drive both investors
and policy-makers to make informed decisions that are economically sound
and politically acceptable. For example, it is possible to use the combined
SCM/I–O analysis to guide the establishment of incentives to improve the
local supply in certain sectors, allowing a decrease of the dependence on
foreign supplies, or the increase of employment, allowing rather precise
evaluations of the impact that particular changes might have.

Generically, from a public policy view-point, comparing output or GVA
multipliers and how they might be affected by different supply chain
scenarios, can show in which sectors any potential expense can generate
greater impacts in terms of total output value of the economy. If the govern-
ment’s purpose is to maximize the output effects, the rational decision will
be to invest in the development of a sector with the highest multiplier.

Notes

1 The approach is presented for the context of FDI. Nevertheless, the method is
rather general and can be also used to study the economic impact of various back-
ward linkage scenarios for national investments.
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2 The effects may be divided into direct, indirect, and induced, if we consider
Leontief’s inverse matrix of Leontief’s static model in which the private consumption
variable (families) is endogenous (Miller and Blair, 1985). The multipliers based on
this model are called total multipliers (Miller and Blair, 1985; O’Connor and Henry,
1974). This model was not analysed in this study.

3 The treatment of the information collected for the multi-sector characterization
within the scope of this case study is described in Costa (2005).

4 The value corresponds to 239.2 billion Escudos.
5 Approximately 88 billion Escudos of indirect impact (GVA AE ≈ 151 billion

Escudos).
6 Multiplier of sector 341 in the GVA of the economy � 0.44 in 1999 compared to

0.32 in 1988.
7 These values were considered without margins.
8 The SIC Code in Portugal is the CAE, Code of Economic Activity, established by the

National Statistics to allow each company to be positioned in one national sector of
activity, and in one of the groupings done according to the described SCM procedure.

9 The building of the national I–O matrix relies in the steps mentioned in Costa
(2005), and it only excludes the differentiated deflation procedure of the prices of
the total flow matrix.
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14
International Buyer–Supplier
Relationships, Transfer of Knowledge
and Local Suppliers’ Capability
Celeste Amorim Varum

14.1 Introduction

One of the primary motivations for attracting foreign direct investment
(FDI) is to obtain advanced technology and knowledge and then, based on
this, to establish domestic innovation capability. As is well recognized in the
literature, there are several important channels through which inward FDI
can benefit capabilities of domestic firms in the host country. Of particular
relevance are spillovers that may take place vertically from foreign firms to
their local suppliers by means of technology transfer, staff training and so
forth. These vertical spillovers can then enhance the capabilities of local sup-
pliers. In a context of global production networks, they act as a catalyst for
international knowledge diffusion, as mediators of local capability formation
(Ernst and Kim, 2002).

The automotive industry in particular is often cited as an example in terms
of globalization and buyer–supplier (B–S) relationships (Florida and Kenney,
1991; Dyer, 1996; Langfield-Smith and Greenwood, 1998; Okada, 2004).
Rich B–S relationships have been found to benefit both the automotive
buyer and the suppliers in improved product quality, productivity and cost
reductions (Dyer, 1996) and key to promoting skills upgrading among
domestic firms (Okada, 2004). Relationships with international automotive
buyers represent a window of opportunity for domestic suppliers established
in more peripheral economies. It may allow them to access the technologies
and best practices of large international corporations renowned for their
expertise, technology and techniques.

Virtually all recent literature shows that network forms of organization are
conducive to inter-firm knowledge and skill development and transfer
(Hakansson and Johansson, 2001). Yet, few studies examined which mecha-
nisms within networks promote knowledge and skill development and
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transfer between firms (Okada, 2004). Research on informal knowledge
transfer and on the importance of local capabilities is scarce (Ernst and Kim,
2002). Moreover, we need research that also explores the implications for
suppliers, especially those from less favored regions (Ernst and Kim, 2002).
The focus on component suppliers, for example, is unusual in the literature,
which has mainly focused the perspective of auto assemblers.

Using the case of the automotive industry, this chapter examines B–S
linkages as a key arrangement inducing innovation and skills development
among domestic firms in the age of globalization. Instead of looking at the
transfer of technology, the chapter looks at the development of capabilities
at organizational and managerial level, and skills of workers in domestic
firms, issues overlooked in the literature. The study involves firms located in
Portugal and Spain.

The Portuguese and Spanish automotive industries provide an interesting
focus for studying this topic. First, the automotive industry is often associ-
ated with a well-developed B–S relation on an international basis. Second, at
least at a conceptual level, a number of techniques and practices, such as
lean production and quality models, became highly popular (Walgenbach
and Beck, 2000) in the automotive sector world-wide. Building on the ISO
9000 norms, international automotive assemblers developed their own
industry-group specific quality systems (e.g. VDA 6.1, QS 9000), which are
imposed on their direct and indirect suppliers world-wide. Third, the auto-
motive industry in both economies gained increasing relevance in the last
decades. Against this background, there is no systematic study on the role of
international B–S relations for the upgrading of local suppliers’ capabilities
in these economies.

The next section analyses international B–S relationships and capability
development of suppliers. The empirical part of the chapter provides
evidence from the suppliers’ perspective on the main transformations occur-
ring at domestic supplier level, and how international buyers contributed to
upgrade their techniques and practices. The last section summarizes the
findings and concludes with policy implications.

14.2 B–S relations, upgrading capabilities of local suppliers

It is generally agreed that vertical networks, which involve close co-operation,
promote incremental learning (von Hippel, 1988; Lam, 1997; Simonin,
1999). Another strand of the literature highlights the role of lead firms, often
multinationals, in governing the supply chain by setting and enforcing
parameters on suppliers in less favored regions and thereby upgrading their
organizational capabilities (Humphrey and Schmitz, 2001).

Multinationals (MNEs) have an interest in domestic suppliers’ practices
and the power to influence them (Lincoln et al., 1998; Brennan and
Turnbull, 1999; Javorcik, 2002). Regarding the automotive industry, buyers
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interfere with suppliers’ practices by imposing, or strongly suggesting, a
number of standards, lean production and quality techniques. Suppliers are
further pressed to conform through auditing of operational routines (Okada,
2004).1 Because the norms and buyers’ requirements apply equally to all
automotive suppliers, the process is likely to enforce standardization of
practices across firms while promoting capacity upgrading in suppliers. In
addition to stimulating change, buyers can also transfer knowledge to
suppliers, technical and managerial skills, so that they can meet specifica-
tions to compete. Knowledge transfer is effective only when internalized and
translated into capability of local suppliers. Much depends on the types of
knowledge involved, the mechanisms used to transfer different types of
knowledge, suppliers’ knowledge base and efforts, and external contextual
variables (Cummings and Teng, 2003).

Regarding managerial knowledge, Armbrüster and Kipping (2003) suggest
distinguishing the following types of knowledge:

● General knowledge: concepts applicable to a wide and diverse range of
organizations, such as total quality management (TQM), re-engineering;

● Regulation-oriented: more in-depth knowledge about particular manage-
ment areas such as, IT, or a specific industry, such as automotive, telecom-
munications;

● Change knowledge: operational knowledge about how to carry out certain
processes, e.g. how to analyse and change a company, how to implement
a new quality system, an IT system, and so on.

While the first two types of knowledge are more explicit, capable of codifi-
cation and therefore of communication, operational knowledge is mainly of
experimental nature. Its transfer is slow and costly, its acquisition requiring
careful interpersonal contact and extensive learning-by-doing. In line with
this, Cowan and Foray (1997) argue that codified knowledge does not
provide all the knowledge to implement an innovation. Companies need an
operational type of knowledge, which is non-codifiable (Cohen and
Levinthal, 1990). In terms of change knowledge, companies themselves
obviously also have it, but this is ‘routine’ type knowledge; that is, it is car-
ried out repeatedly and only evolves very slowly (Nelson and Winter, 1982).
International buyers can provide such knowledge to a certain extent. Large
international firms in particular developed processes which they apply to
change the existing routines of suppliers through ‘suppliers’ support offices’
or with interns who work temporarily with their suppliers (Dyer and Singh,
1998; Lincoln et al., 1998; Okada, 2004).

Companies may acquire knowledge externally, but learning is imperfect
(Cohen and Levinthal, 1990). Firms are repositories of knowledge, which
both determines what it makes, and the directions in which it searches
(Rosenberg, 1982). Hence, firms with accumulated competencies and
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expertise related to the innovation in question are likely to show better
ability in exploiting them. Firms are said to suffer from ‘natural’ inertia,
mainly due to the predominance of their own ‘routine’ type of knowledge.
The ability to overcome organizational inertia depends considerably on the
resources available (capital and human), on management commitment and
motivations (Nadler and Tushman, 1989; Kanter, 1993). Benson et al. (1991)
and Rosett and Rosett (1999) for example, found these to be crucial on the
adoption of TQM.

It is widely accepted that the national environment, which comprises
political and legal ground rules, shapes the behavior of firms (Dosi and
Malerba, 1996; Edquist, 1997; Lundvall and Borrás, 1997). National govern-
ment programs have stimulated worker participation, for example, in
Denmark, Sweden and Germany (Lundvall and Borrás, 1997; Benders et al.,
1999), and also stimulated the diffusion of quality management practices in
Japan (Cole, 1985). Firms’ capabilities are also linked to the wider set of insti-
tutions in a country. They reside not only in firms’ own know-how, but also
in the strengths of its institutional relationships with customers, suppliers,
or sources of know-how, a network of infrastructural organizations including
knowledge producing and disseminating structures such as research and pro-
fessional associations and consultants. An undeveloped supply of knowledge-
based organizations may be a barrier for the diffusion of new practices in an
economy.

Features of the labor market are also a determinant. Lorenz and Lazaric
(2000) for example, found that owing to career and training specificities,
Japanese multinationals experienced partial success on the transfer of
Japanese employment practices to Britain and France. Strambach (2002)
argued that differences in labor relations and labor market conditions
partially explain the patterns and timings of diffusion of a number of
organizational innovations in the UK and Germany in the 1990s.

The country effect is even more central when one considers the transfers
of innovations created and developed in central countries into peripheral
catching-up economies which face an increasing competitive environment,
but also quite dissimilar institutional environments. Studies on the transfer
of technologies into catching-up economies (Cantwell, 1992; Buesa and
Molero, 1998) provide rich examples on how the import of technologies was
constrained by the lack of supportive business services. More recently, results
from the international Benders et al. (1999) program clearly documents
international differences in Europe between northern core developed
economies (Denmark, Sweden and Germany) and southern catching-up
countries (Portugal, Spain, Italy). Differences in national traditions in train-
ing, industrial relations, labor market regulations, among others, are possible
explanations for the difference (Lundvall and Borrás, 1997). Thus, we predict
considerable country effects on the diffusion of practices and knowledge from
international buyers to their suppliers located in catching-up economies.
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14.3 Transfer of knowledge and capability development 
among Portuguese and Spanish automotive suppliers

14.3.1 Methodology

This chapter focuses on the upgrading of capabilities and managerial
practices of automotive suppliers located in Portugal and Spain. The com-
plexity of the issue is better examined with data of qualitative type. In these
cases, and considering the intrinsic nature of the process of learning, the
case study approach is a suitable methodology (Dosi, 1991). Instead of sta-
tistical representativeness, case studies offer depth and comprehensiveness
for understanding the specific phenomenon, enabling inductive and rich
description (Halinen and Törnroos, 2005). The data were analysed according
to the practices recommended by Miles and Huberman (1994), with a vari-
ety of graphical and tabular formats for structuring the analyses. It uses a
combination of interviews, internal documentation and business press to
document the transformations at the companies.

We covered four case studies of automotive suppliers, two in each country.
These companies have reported to have implemented a number of innova-
tions in a broad questionnaire survey (Amorim, 2002). Table 14.1 provides
additional information on the cases. All sites are small and medium firms
producing automotive components. Firms differ at the level of the product
share accounted for by this industry and their position within the value-
chain. Automobile accounts for less than 50 per cent of C2, C1 turnover.
Two firms (C2, C3) are second-tier suppliers.

14.3.2 Transformation in suppliers

This section analyses the changes at suppliers. Recent and rapid transforma-
tions in the automotive industry led suppliers to improve their production
capabilities markedly, acutely aware of the need to raise quality. Changes in
two areas deserve particular relevance: work organization, and skill develop-
ment of workers.

Table 14.2 shows the adoption of new work organization, with emphasis
on teamwork and quality consciousness. Suppliers introduced selected lean
production techniques, such as QC circles, SPC, suggesting schemes,
rotation, ISO certifications and other quality schemes.2

The transformations in the industry also led to changes in the patterns of
workers’ skill acquisition. All suppliers rely more on formal training, both
standardized vocational training at specialized centers and formal training in-
house. Training focuses mainly on quality improvement and problem-solving
to improve production capabilities. One main motivation for introducing
such training activities is firms’ need to obtain ISO 9000. Since the mid-1990s
they have conducted training programs specially designed for ISO certifica-
tion. Occasionally firms use direct interactions and exchanges with their
clients to provide their employees with on-site exposure to new practices.
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Table 14.2 Main transformations at domestic suppliers

Practices introduced C1 C2 C3 C4

TQM 1993 1996 1992 1998
Model of TQM 1998 1996(X)
ISO9001 1997 1993 1999 1997
ISO9002 1992 1996
QS9000 1998 2000
VDA 6.1
EAQF 1995
Q1 Ford 1983
Relation with suppliers ✓ ✓ ✓ ✓

Suppliers’ evaluation index 1995 1992 1999 1994
Suppliers’ assistance service 1995
Joint development 1991
Auditing No

Measuring client level satisfaction ✓ ✓ ✓

Index 1997 1993 ✓

Surveys 1998 X
Meetings/Joint development ✓

Employees’ involvement and motivation ✓ ✓ ✓ ✓

Team work ✓ ✓ ✓ ✓

Keizen ✓ 1993
Project teams ✓ ✓ 1993
Problem-solving teams ✓ ✓

Multi-divisional teams ✓

Suggestion box 1998
Surveys ✓

Performance-contingency payments ✓

JIT ✓

Kanban X X
Brainstorming ✓

Benchmarking 1990
Autocontrol 1986 1983 ✓

Quality dev. function ✓

Internal audits ✓ ✓ ✓ ✓

Conducted by internals ✓

With externals ✓ ✓ ✓

Taguchi X
Cause–effect diagrams ✓ ✓

Processes checklists /flowcharts 1999 1999
FMEAs ✓ 1999 1991/2
NQC X 1994
SPC ✓ 1983 ✓

Pareto ✓ ✓ 1994
Control letters and plans 1999 ✓

PPMs ✓ ✓ ✓

Capacity studies ✓ ✓

TQM: Total Quality Management; ISO: International Standard Organization; SPC: Statistical
process control; VDA: Verband der Automobilindustrie, EAQF: Evaluation d’Aptitude Qualité
Fournisseurs; JIT: Just-in-time; FMEAs: Failure mode and effect analysis; NQC: Non-quality costs;
PPMs: Defective parts per million.
✓: Implemented. When available, the date of implementation is provided.
X: Used in the past but not currently.

Source: Case study analysis.



Behind this global picture, cross-firm differentiation exists: (i) different
combination of practices; (ii) same practices but different meanings; and
(iii) decoupling, that is, only formal adoption. It is possible to identify two
main groups (see Figure 14.1). One is formed by firm C1 only, a well-established
Spanish producer of metal parts. C1 developed and achieved a broad man-
agement program and presents the clearest evidence of having achieved
higher infusion of lean production and total quality techniques. Its total
quality program goes beyond implementation of simple compulsory QAS
practices and adopted the EFQM model.3

The second group is formed by the other three firms. They achieved the
quality certificates imposed by their clients, adopted a set of techniques and
practices, but they do not have a broad framework within which the last are
a part. As shown in Table 14.2, only C1 reported following a standardized
broad approach to quality management. When asked for their background
literature, guides and frameworks, only C1 using the EFQM model was able
to provide something.

C2 is a paint manufacturer and distributor. In the early 1990s, it initiated
a systematic program of quality management. As a result, in 1992 C2
received the ISO certificate, being the first Portuguese paint company to get
the certificate. After the ISO 9002 process, the company moved into the
implementation of the ISO 9001, achieving the certification in 1993. They
further attempted, without success, to implement a continuous improve-
ment model and to win a prize for excellence – the Prémio de Excelência em
Portugal (PEX).

C3 is a well-established Spanish company. In the early 1990s it embarked
on an ambitious process toward total quality. The final aim was the QS 9000
certification and the ISO certification was part of the process. Despite start-
ing in 1992 they got the ISO-9002 certification only in 1996 and the IS0
9001 in 1999.
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           C1

       C3

     C4

  C2

Follow standard model
Broad total quality program
Proved actual use and change of routines

No model and add-on approach 
Use mainly compulsory QAS practices
More rhetoric?

Figure 14.1 Transformations at domestic suppliers: cross-firm differentiation

Source: Case studies analysis.



C4 is a relatively young firm established in 1988. It soon gained a
reputation in the market supplying diverse automotive assemblers. The
development of its capabilities and the achievement of diverse quality
certificates contributed to the success.

For firms in group 2, it is questionable to what extent the changes will
actually lead to a modification of existing routines in the long-run. These
firms often are revealed to have adopted a number of changes only formally,
and when this was the case, the firms’ processes and internal routines
remained practically unchanged. For example, in the first instance C2 and
C3 highlighted the major turnaround that had occurred in ‘company
culture’. However, later in the interview they also expressed considerable
frustration and recognized that in fact ‘the organizational practices changed
very little. The quality system brought mainly formalization of the things we
were already doing’. C4 manager made a similar remark. Managers at C1
started by arguing how things had changed little, but brought to light
numerous changes that had occurred with the broadening and deepening of
firm quality program.

The impact of the changes stays in a balance between the unclear impact
over the company’s costs and product quality and positive standardization
benefits. One of the advantages of the quality systems refers to the
upgrading of workers’ skills and to the process of standardization of internal
routines. Quality management programs helped to standardize practices,
and to ‘depersonalize’ processes. Writing procedures helped to externalize
tacit knowledge previously embedded in people and hierarchical positions.
The certificates were also considered a protection against non-certified firms,
helping to improve the image of the company.

14.3.3 B–S relations and demand-driven transformations

Mode of B–S relations

The four case studies indicate an industry characterized by a ‘horizontal’
structure, where motor vehicle manufacturers share the same suppliers
(Helper and Sako, 1995). Firms adopted two main strategies: C1 and C4 of
diversification, moving from a situation of reduced number of clients to a
broad base of clients; C2 and C3 of client exclusivity.

Since the 1960s the C1 quality system developed following clients’ own
quality requirements. Seat and Ford were the main clients, and the main cat-
alysts for change. Industry specific characteristics led Ford to increasing col-
laboration with its suppliers, reflected, for example, on an active ‘suppliers’
technical assistance office’ in the 1990s. Ford supplied documentation and
operational support to C1. In early 1990s C1 embarked in a broader quality
(TQM) program. Ford contribution was crucial in the beginning, providing
the TQM model, auditing, suggesting changes and providing training. The
follow-up of the quality program was ensured by visits from Ford’s engin-
eers. Accumulated experience prompted C1 to adopt the EFQM model,
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implemented with the help of consultants. C1 also strengthened its presence
in the French market through an International Alliance (IA) with a French
firm offering complementary products. There is a joint ‘Quality Committee’
which discusses with the French customers (e.g. Renault) quality improve-
ments plans yearly. Nowadays, a large base of clients is a good source of
knowledge for further development. Exchanges occur through continuous
and informal contacts, visits, and with the participation of foreign clients in
internal development/quality teams.

As for C1, C4 quality system developed initially under the pressure and
suggestions from its main client. In 1991 Keiper Recaro classified it with a C
(with reserves), but in 1992, it was already classified already with an A by
Lear. Since then, C4 has a preferential relation with Lear, collaborating on
the development of new products. The knowledge acquired was translated
into reputation, leading to broadening of the client base. C4 also had to
implement several quality systems. Yet, there is no underlying frame bring-
ing them all together. Similarly, there is no systematic mechanism to
exchange knowledge with buyers. The process is mainly informal and
document based.

C2 reflects the case of an exclusive relation with a large automotive buyer,
SC, which holds a joint venture with Toyota. By early 1990s, SC initiated a
‘supplier development program’ to help a number of Portuguese suppliers
to get the ISO 9000 certification. They worked together for one and a half
years on designing new practices. As a result, C3 was indeed the first
Portuguese paint company getting the ISO-9002. The contacts with SC are
limited and more on an informal basis. Buyer support has been limited. The
implementation and post-development of the system relied mainly on
internal capabilities.

C3 reflects a different experience. The firm evolved from a diversified base
to a preferential relation with one buyer. Buyers impacted mainly through
quality manuals and post-implementation audits. Know-how sharing
occurred also through visits to clients’ plants. However, there has never been
exchange of personnel nor training. In 1997–98 C3 became OSRAM ‘prefer-
ential supplier’. In the past there were no major direct mechanisms to
exchange information with OSRAM, but since then the flow of information
with this firm has increased.

Demand-driven transformations and buyers as source of knowledge

In all cases, buyers played a leading role on the development of suppliers’
practices. Buyers were a catalyst for change by imposing, or strongly encour-
aging, lean production techniques and practices, and quality systems.
Suppliers were further pressed to conform through inspection by the buyer
or accredited institution at the level of operational routines. Buyers had a
further impact by transferring knowledge and less often by getting actively
involved with the implementation of new practices.
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Categories of knowledge and knowledge transfer mechanisms

The analysis revealed the role of international buyers in complementing the
skills of suppliers (1) by familiarizing them with general quality concepts
and ideas; (2) by providing them with additional know-how applied to
quality programs in the automotive industry; and (3) with skills of the
change type to carry-out the implementation.

The international customers provided suppliers with general
knowledge and ‘best practices’ or ‘benchmarks’ based on collective
knowledge of the automotive industry and its specific quality programs
(Table 14.3). Buyers transferred knowledge to suppliers through various
mechanisms. As shown in Table 14.3 and in Figure 14.2, demonstrations,
seminars and detailed manuals, quality systems and improvement plans are
largely used. Specific knowledge was also provided through training, but
this has been limited. Three of the firms reported to have received such
support. C1 mainly from Ford, C4 from Lear and C2 from a large
Portuguese group working with Toyota. However, such knowledge is
mainly of codified type.

Informal personnel contacts, namely between firms’ quality managers,
remained an important mechanism for the transfer of more operational
know-how. The transfer of tacit knowledge has been very limited
(Figure 14.2). The horizontal structure, where motor vehicle manufacturers
share the same suppliers, might explain reduced buyer involvement on the
transfer of tacit knowledge. The benefits from supplier development will also
be enjoyed by other buyers. In this regard, the Japanese ‘vertical’ model of
B–S relations is said to create better conditions for knowledge transfer
(Helper and Sako, 1995). The limited support at procedural level might
explain firms’ frequent use of external consultants on the implementation of
quality innovations. On a few occasions firms used consultants that had
previously worked for their buyers or for other MNEs operating in the same
business as their clients.
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Table 14.3 Knowledge transfer mechanisms

Knowledge Transmission mechanism

Category Level Formal Informal

Explicit General Seminars; demonstrations
Specific Manuals, seminars, 

demonstrations, training Personal contacts
Tacit Change On-the-job; personnel 

exchanges

Source: Case studies analysis.

�



Despite being limited, the tacit knowledge received from the international
buyers was highly regarded by suppliers. Overall, suppliers highlighted the
specific and change-related knowledge received from buyers. Important also
is the role of B–S relationship of having access to up-to-date and on-time
information. The frameworks and requirements demanded by international
buyers were, at least, considered as good starting points to build up supplier
quality systems. Its main advantage consisted of being a mechanism to
eliminating managers’ uncertainty about which direction to take, and about
buyers’ own expectations.

For all suppliers, buyers were a source of external knowledge, but the man-
agement of the relation is complex and there seems to be limited inter-personal
interaction. The mix of clients also creates problems for suppliers as they are
forced to implement an overload of models and systems, sometimes over-
lapping, others confrontational. The existence of a broad quality program to
frame all these models is an advantage (e.g. C1). Another set of problems
emerged due to the internationality of the relationship: this has lead to
language barriers (especially with shopfloor workers), and costly investments
to maintain the link.

14.3.4 Supplier’s absorptive capacity

Local suppliers can only effectively absorb knowledge and implement it if
two elements are fulfilled: a knowledge base of competence, and intense
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Process related specifications
Manuals on firm-specific quality system
Product related specifications
Yearly negotiated improvement plans

Explicit
knowledge

Tacit
knowledge

Frequently
used

Rarely
used

Informal contact between personnel

Temporary on-site assistance
Labor exchanges

Training
Visits

Joint meetings
Teams
Demonstrations
Seminars

Figure 14.2 Main mechanisms to transfer knowledge from buyer to supplier

Source: Case studies analysis.



effort and commitment. While some organizations had capacity to absorb,
interpret, circulate and utilize the knowledge, others revealed great difficul-
ties. All companies reported to have invested strongly in their absorptive
capacity by directly sending personnel for advanced training, or by recruit-
ing new managers, for instance. Yet, often they lacked operational know-
how. Even though some companies used external consultants in order to
overcome this problem, pre-existing relevant operational knowledge, both at
the managerial level and at the employee level, facilitated the adoption of
innovations. The internal accumulated experience made the difference for
C1: ‘we achieved a third stage characterized by active acceptance and enthu-
siasm: one of the secrets was for sure the flexibility and experience of the
people leading the project’ (C1, 14/06/1999).

The companies invested strongly in training in quality tools and practices
for their employees, but these often ignored the know-how acquired. This
effect was particularly relevant for firms in group 2. C2’s manager for exam-
ple, mentioned that ‘we received training in Taguchi, Kanban practices …
but we rarely use them’. Unfortunately, other firms (e.g. C3) shared the same
experience. Such problems were particularly strong when training had been
given by external experts and it had been mainly of theoretical type.
Employees continued lacking operational skills to take on the new practices.
A more efficient alternative seems to have been followed by C1 through
temporary exchanges of personnel, which gave its employees opportunity to
learn with suppliers on-the-job.

The result confirms Nelson and Winter’s (1982) argument that firms suffer
from ‘natural’ inertia. Organizational inertia emerged not only because
existing routines were difficult to change but also because organization
members found it difficult to integrate them with existing practices.

This effect was more clearly identified in group 2 firms. C3, for example,
began considering ISO by 1992 but it was not until 1996 that they received
the ISO 9002 certificate. Three more years passed before achieving the
ISO9001 certificate. In this regard, the quality manager and CEO high-
lighted that ‘organizational culture’ slowed down the standardization of the
internal quality system (C3, 16/7/1999). C1 by contrast managed to
overcome organizational inertia reaching deep organizational change. The
interviewees at C1 recognized that before achieving the present system, and
while working with external experts, the firm went through a major ‘cultural
revolution’ subdivided in three stages: ‘the first occurred when we
introduced autocontrol per department and reduced the emphasis on con-
trol carried out by the quality department. The second occurred when we
finally changed the concept of the quality department (already in the
1990s). Meanwhile, we had been convincing people that everybody was
responsible for quality. However, there was some internal reaction because
people did not want to change the way they were doing things. They used to
argue that “quality is for the quality department”. After, we went through an
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intermediate stage characterized by passive acceptance, and now we’ve
reached a third stage – active acceptance and enthusiasm.’

Top-management commitment was determinant in overcoming inertia.
C1’s top managers were actively involved with the implementation of new
quality practices, whereas in the other firms the lack of management’s
commitment to the implementation was obvious. Often, in the interviewees’
statements it was implicit that new practices were seen as new ways for
others to work. Top managers would define teams, set up their aims and
reward systems but they would not participate in the implementation. C2’s
CEO’s words clearly reveal his detachment toward quality related programs:
‘ISO is a fashion … the certification itself is bullshit. It consists in writing up
what was already being done …’ (C2, 23/03/1999).

This behavior partly explains why C2 attempts to embark on a broad qual-
ity program did not go far. C4, by contrast, seems to have learned by its own
mistakes. In 1994–95 the lack of management commitment seriously
affected the progression of its quality program. As mentioned by the
consultant working for C4 (and confirmed by C4’s internal managers): ‘I
gave training but things would not be applied mainly because there was lack
of involvement and commitment from the top managers.’

Despite the support received from buyers and consultants, C4’s quality
manager argued that ‘I was too involved in other issues and let the time
pass’. As a result, practices demanding higher commitment and enforcement
were dropped. Since then things changed considerably, and the quality
program gained a new boost. Administrators took the lead in the ISO process
and nowadays they are actively involved in the teams. C4 decided to develop
its program relying mainly on internal resources, which has been a slow,
step-by-step process. C3 provides another example of how management
positioning delayed the changing process. It took more than six years for C3
to achieve the ISO 9001. ‘[t]he company was growing at a fast pace (in five
years it doubled the production and sales) and as a result there was no time
to structure internal processes’ (C3, 16/06/1999).

14.3.5 Country specificity

A detailed comparison across firms reveals that the transformations in
suppliers were also shaped by policies and industry development reflected in
terms of labor markets and development of business support industries.

Both governments have used external mechanisms through which certain
practices became more attractive for managers. In this regard, and especially
after the EC membership in 1986, Iberian governments have been using a
plethora of incentives and grants in an attempt to increase firms’ competi-
tive advantages or/and to help firms’ restructuring processes. The Portuguese
and Spanish funding policies have now gone through two cycles. While in a
first stage (1988–94) incentives were mainly directed to upgrading firms’
equipment and production technology, in a second stage (1994–99)
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qualitative innovations were given preference (PEDIP, 1999). Human
resources training, implementation of quality systems (ISO system), organi-
zational issues, marketing and design, internationalization processes and
environmental actions became the central focus of the industrial policy of
both countries. In the Portuguese case, in the period 1994–99, more than
299.8 million euros were allocated to more than 1880 projects related to
quality (PEDIP, 1999, p. 8). In the Spanish case, several programs with similar
aims were set up. The program FORCEM, which funded training, was often
mentioned by interviewees.

These mechanisms were an important catalyst for change, but also
distorted the economic rationality behind the adoption of certain practices
and interfered with the range of alternatives considered by decision makers.
Our results are in line with Santos et al. (1999), which revealed that public
funding and awards, clients’ pressures, other incentives and, finally, the
search for higher competitiveness were the most important factors
explaining the acceleration of the quality movement in Portugal.

Other country specificities shaped the transformation of domestic suppliers.
In the 1980–90s, Spanish automotive suppliers benefited to a greater extent
from the existence of a pool of skilled workers and specialized business services,
technological centers and professional associations. Portuguese companies
by contrast could scarcely find local sources of specialized know-how, and
often they had to search for it abroad. In this context, the support received
from MNE clients became a crucial source of industry-specific know-how.
The Portuguese established firm C4 highlighted that fact. This effect was also
confirmed in other interviews with foreign automotive suppliers established
in Portugal (Amorim, 2002).

In this regard, it is safe to argue that the automotive industry developed
earlier and more fully in Spain than in Portugal. This might explain, to a cer-
tain point, the Portuguese ‘backwardness’ at the level of development of
industry-specific business services. This result is in line with Kostova’s (1997)
findings that the Portuguese institutional profile was less supportive for the
implementation of TQM practices than the Spanish one.

14.4 Conclusion

B–S relations are crucial to spur FDI spillovers. Moreover, most of these rela-
tionships occur within global production networks, creating new opportuni-
ties for international knowledge diffusion that suppliers should strive to
exploit. We argue that B–S linkages motivated and forced domestic suppliers
to develop their practices and capabilities. Three positive effects of the B–S
relationship were clearly identified. Buyers acted as a catalyst in promoting
learning among domestic suppliers by setting and enforcing strict perfor-
mance standards. Suppliers increasingly must produce components based on
standards provided by global assemblers. The need to improve products and
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processes has motivated suppliers to upgrade their workers’ skills, confirming
the important role of leading multinational corporations in shaping patterns
of skills development and governing the performance of suppliers (e.g.
Humphrey and Schmitz, 2001). Moreover, through certification schemes
and other standardized procedures, it can be argued that modes of
knowledge diffusion become more explicit, standardized and codified
(Okada, 2004). This facilitates the process of accumulating and sharing
common knowledge intra- and inter-firm.

The study also identified critical aspects of the B–S relationship. First, the
transformation occurring at each firm is a complex multi-level process, thus
contradicting predictions that management practices and tools are easily
transferred between dissimilar environments. The implementation of new
knowledge was often barred and, in some cases, reported changes appeared
to ‘have failed’, i.e. did not actually lead to modification of existing routines.
Most changes may be more rhetoric than real, as in a program that exhorts
people to alter their behavior, but the ultimate interest is the achievement of
a quality certificate. When investing in implementing buyer-specific
requirements and models without a clear broader managerial strategy, suppliers
might end up in a ‘certification trap’. Not only are the internal benefits
reduced, but also its external benefits are reducing as quality certificates
become widely diffused. However, they are still a necessary condition to be
in the business. Thus, it is up to the supplier to make the most of these cir-
cumstances. One choice is to develop broader and more efficient TQM
frameworks as C1 did; another is to lobby at least for the harmonization of
such procedures across different buyers. Second, the ‘horizontal structure’
identified creates co-ordination problems, both in terms of implementing
different standards, and in terms of managing several relationships with dif-
ferent clients. Finally, and more critical, is the limited involvement of sup-
pliers regarding the transfer of tacit knowledge. Buyers’ approach to supplier
development is a crucial factor, and suppliers must be more active and insist
on getting more from them.

The study offers implications for policy in terms of upgrading industrial
skills in the age of globalization. Increasing trade and industrial liberaliza-
tion makes market forces assume greater roles. In this context, is there a role
for policy-makers in this regard? How can policy-makers promote inter-firm
learning linkages? One way is to work with assemblers to achieve high levels
of local content. As we have seen, the development of the industry depends
on the capacity of firms to meet international standards, which in turn
depend on continuous investment on the upgrading of workers’ capabilities.
The development of such capabilities is determinant so that domestic
suppliers remain competitive. Finally, there should be awareness of financial
incentives as a means of promoting certain practices. As we discussed above,
governments directed firms’ innovative paths by using policies favoring
innovations related to quality management. The evidence shows that these
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policies may suffer from important shortcomings that need to be addressed.
Financial incentives must be complemented with a set of conditions
facilitating the access to sources of know-how and firms’ capacity to use and
implement such knowledge. Within the latter we include, for example, the
availability of complementary skills, information and intermediate inputs
and capital goods. The lack of local specialized sources of know-how was
more evident in Portugal. This is particularly important considering that
domestic firms are the ones more affected by the national contextual
variables. Secondly, there is the need to ensure that firms are actually chang-
ing routines and not adopting the practices merely formally, for the purposes
of accessing to subsidies, and/or formal certificates. After-care policies and
controlling post-subsidization are necessary to ensure that such
‘innovations’ go beyond formal adoption, and lead to effective change of
routines and mentalities.

Notes

1 The automotive industry is just an example to demonstrate this trend.
Organizations across many sectors are subject to growing external reviews of their
quality practices, as well as increased incentives for participating in external
evaluations (Powell, 1995).

2 The results seem to confirm the argument that from the original statistical ideas of
Deming and Juran, TQM incorporated less technical elements with unclear mean-
ings, and expanded into a diffuse, increasingly unclear concept (Hackman and
Wageman, 1995).

3 EFQM model stands for the model created by the European Foundation for the
Quality Management. In brief, the EFQM model it is based on the idea that
customer satisfaction and impact on society are achieved through leadership,
driving policy and strategy, people management, resources and processes. The
EFQM is the base for the European Quality Award, which has been run annually
since 1992.

References

Amorim, C., ‘Diffusion of innovation in countries in the periphery-core transition’,
Unpublished Ph.D. thesis (Reading: University of Reading, 2002).

Armbrüster, T. and Kipping, M., ‘Types of knowledge and the client-consultant inter-
action’, in Sahlin-Andersson, K. and Engwall, L. (eds), The Expansion of Management
Knowledge: Carriers, Ideas and Circulation (Stanford: Stanford University Press, 2003).

Benders, J., Huijgen, F., Pekruhl, U. and O’Kelly, K.P., Useful but Unused – Group Work in
Europe. Findings from the EPOC Survey (Luxembourg: European Foundation for the
Improvement of Living and Working Conditions, 1999).

Benson, P.G., Saraph, J.V. and Schroeder, R.G., ‘The effects of organizational context
on quality management: an empirical investigation’, Management Science, 37(9)
(1991) 1107–24.

Brennan, R. and Turnbull, P.W., ‘Adaptive behavior in buyer–supplier relationships’,
Industrial Marketing Management, 28 (1999) 481–95.

250 Multinationals, Clusters and Innovation



Buesa, M. and Molero, J., Economia Industrial de Espana: Organizacion, Tecnologia e
Internacionalizacion (Madrid: Biblioteca Civitas Economia y Empresa, Coleccion
Economia, Editorial Civitas, 1998).

Cantwell, J. (ed.), Multinational Investment in Modern Europe: Strategic Interaction in the
Integrated Community (Aldershot: Edward Elgar, 1992).

Cohen, W. and Levinthal, D., ‘Absorptive capacity, a new perspective on learning and
innovation’, Administrative Science Quarterly, 35 (1990) 128–52.

Cole, R.E., ‘The macropolitics of organisational change: a comparative analysis of the
spread of small-group activities’, Administrative Science Quarterly, 30(4) (1985) 560–85.

Cowan, R. and Foray, D., ‘The economics of codification and the diffusion of
knowledge’, Industrial and Corporate Change, 6(3) (1997) 595–622.

Cummings, J.L. and Teng, B.-S., ‘Transferring R&D knowledge: the key factors
affecting knowledge transfer success’, Journal of Engineering and Technology
Management, 20 (2003) 39–68.

Dosi, G., ‘The research of innovation diffusion: an assessment’, in Nakicenovic, N. and
Grübler, A. (eds), Diffusion of Technologies and Social Behaviour (Berlin, Heidelberg,
NY: Springer-Verlag, 1991).

Dosi, G. and Malerba, F. (eds), Organization and Strategy in the Evolution of the Enterprize
(London: Macmillan Press, 1996).

Dyer, J.H., ‘Specialized supplier networks as a source of competitive advantages:
evidence from the auto industry’, Strategic Management Journal, 17 (1996) 271–91.

Dyer, J.H. and Singh, H., ‘The relational view: cooperative strategy and sources of
interorganizational competitive advantage’, Academy of Management Review, 23(4)
(1998) 660–79.

Edquist, C. (ed.), Systems of Innovation. Technologies, Institutions and Organisations
(London: Pinter, 1997).

Ernst, D. and Kim, L., ‘Global production networks, knowledge diffusion, and local
capability formation’, Research Policy, 31 (2002) 1417–29.

Florida, R. and Kenney, M., ‘Transplanted organizations: the transfer of Japanese
industrial organization to the U.S.’, American Sociological Review, 56 (1991) 381–98.

Hackman, J.R. and Wageman, R., ‘Total quality management: empirical, conceptual,
and practical issues’, Administrative Science Quarterly, 40 (1995) 309–42.

Hakansson, H. and Johansson, J., Business Network Learning (Pergamon Press:
Netherlands, 2001).

Halinen, A. and Törnroos, J.-A., ‘Using case study methods in the study of contemporary
business networks’, Journal of Business Research, 58 (2005) 1285–97.

Helper, S. and Sako, M., ‘Supplier relations in Japan and in the United States: are they
converging?’, Sloan Management Review, Summer (1995) 15–28.

Humphrey, J. and Schmitz, H., ‘Governance in global value chains’, IDS Bulletin, 32(3)
(2001) 19–29.

Javorcik, B.K., ‘Spillovers of foreign direct investment through backward linkages:
does technological gap matter?’, World Bank Working Paper, 2002.

Kanter, R.M., The Change Masters (New York: Simon and Schuster, 1993).
Kostova, T., ‘Country institutional profiles: concepts and measurements’, Paper

Presented at the Academy of Management Proceedings, 1997.
Lam, A., ‘Embedded firms, embedded knowledge: problems of collaboration and knowl-

edge transfer in global cooperative ventures’, Organization Studies, 18(6) (1997) 973–96.
Langfield-Smith, K. and Greenwood, M.R., ‘Developing co-operative buyer–supplier

relationships: a case study of Toyota’, Journal of Management Studies, 35(3) (1998)
331–53.

Celeste Amorim Varum 251



Lincoln, J.R., Ahmadjan, C.L. and Mason, E., ‘Organizational learning and
purchase–supply relations in Japan: Hitachi, Matshushita and Toyota compared’,
California Management Review, 40(3) (1998) 241–64.

Lorenz, E. and Lazaric, N., ‘The transferability of business practices and problem-solving
skills to Japanese firms in Britain and France’, Paper presented at DRUID Summer
Conference, Rebild, 2000.

Lundvall, B. and Borrás, S., The Globalising Learning Economy: Implications for Innovation
Policy (Luxembourg: Office of the Official Publications of the EU, 1997).

Miles, M.B. and Huberman, M.A., Qualitative Data Analysis: an Expanded Sourcebook,
2nd edn (Thousand Oaks, California: Sage Publications, 1994).

Nadler, D.A. and Tushman, M.L., ‘Leadership for organizational change’, in Mohrman,
S., Mohrman, G., Ledford, J., Cummings, T. and Lawler III & Associates (eds), Large
Scale Organizational Change (San Francisco: Jossey-Bass, 1989).

Nelson, R.R. and Winter, S., An Evolutionary Theory of Economic Change (Cambridge,
MA: Harvard University Press, 1982).

Okada, A., ‘Skills development and interfirm learning linkages under globalization:
lessons from the Indian automobile industry’, World Development, 32(7) (2004)
1265–88.

PEDIP, ‘O PEDIP II e a indústria Portuguesa’, Info-Pedip (Ministério da Economia,
Portugal, 1999).

Powell, T.C., ‘Total quality management as competitive advantage: a review and
empirical study’, Strategic Management Journal, 16 (1995) 15–37.

Rosenberg, N., Inside the Black Box (Cambridge: Cambridge University Press, 1982).
Rosett, J.G. and Rosett, R.N., ‘Characteristics of TQM: evidence from the RIT/USA

today quality cup competition’, NBER Working Paper Series 7241, 1999.
Santos, G.M., Pais, M.S. and Machado, V.C., ‘Efeitos potenciadores da certificação dos

sistemas da qualidade nas empresas Portuguesas’, Ingenium – Engenharia e Finanças,
January (1999) 92–4.

Simonin, B.L., ‘Transfer of marketing know-how in international strategic alliances: an
empirical investigation of the role and antecedents of knowledge ambiguity’, Journal
of International Business Studies, 30(3) (1999) 463–90.

Strambach, S., ‘Organisational innovation in different systems of innovation – the
case of Germany and UK’, in Schätz, L. and Revilla-Diez, J. (eds), Technological Change
and Regional Development in Europe (Heidelberg, NY: Springer Physica Verlag, 2002).

von Hippel, E., The Sources of Innovation (Oxford: Oxford University Press, 1988).
Walgenbach, P. and Beck, N., ‘From statistical quality control, quality systems to TQM:

The institutionalization of a new management approach’, Paper presented at 16th
EGOS Colloquium, 2–4 July, Helsinki, 2000.

252 Multinationals, Clusters and Innovation



Part V 

Policy Issues



15
Multinational Subsidiaries and
Innovation Policy in Central 
and Eastern Europe: Alignment and
Autonomy
Katrin Männik and Nick von Tunzelmann

15.1 Introduction

The countries of Central and Eastern Europe (CEE) are in the process of
emerging from a difficult process of transition out of a rather inward-looking
socialism, toward fuller integration into the global economy. The countries
considered in this study all became members of the EU during 2004. This
implies new sets of responsibilities for autonomous development, alongside
and in parallel with the extent of harmonization with EU activities (Hannula
et al., 2006). The transition process was, in innovation terms, largely headed
by an inrush of multinational companies (MNCs), but the question arises of
how far these can be relied upon to continue being the main drivers of inno-
vation into the new stage of development. In order to stand on their own
feet, and develop autonomous and indigenous mainsprings for growth, CEE
countries have to absorb technologies generated elsewhere into a wide range
of their productive practices, and to begin to inaugurate (or relaunch) up-to-
date technologies of their own. This carries strong implications for the auton-
omy of the subsidiaries of the MNCs, which are the main focus of this
chapter. The study is therefore concerned with the interaction between
autonomy at the national/regional/local level and autonomy between MNC
parent companies and their subsidiaries. This issue is central to the perspec-
tive of ‘alignment’, which we have developed in other work on these and
other countries (summarized in McGowan et al., 2004). These perspectives of
reconciling autonomy with alignment constitute the basis for the policy
implications drawn in the final section of the chapter.

15.2 Transition and the role of MNCs

Central planning before the 1990s involved top-down, centralized structures
of decision-making, in which the autonomy offered to enterprises was very
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limited in terms of the technologies they could develop, the marketing they
could undertake, the regional coherence of production, and so forth. Although
the centralized model operated more weakly in some of these countries, like
Slovenia (in former Yugoslavia) and Hungary, the transition process thus
involved dramatic change not just in ownership but in resource, functional,
and spatial terms.

The responses to the new conditions have had to come from both internal
sources and from abroad via MNCs. The governments for the most part saw
their task as a financial one, of privatizing the productive establishments
(and those for other functions), and hence devolving all responsibilities to
them. They believed they had enough to do with coping with new levels
of administrative autonomy. As the enormity of changes required began to
become more evident, foreign partners were encouraged to enter and then
were increasingly welcomed. Initially seen as tapping into new sources of
finance in the privatization process, the extent to which foreign models
could supply both frameworks and resources for technology, organization,
marketing and management became steadily more apparent. Thus began a
new phase of contestation, between the new-found desire for local and
regional independence and the realities of superior knowledge resting in the
MNCs and in their home countries. In this context, the power of global market
forces led to seemingly inexorable drives to replace the early shoots of
indigenous operation with corporations experienced in what it took to survive
and prosper in such a world.

The MNCs supplied ways of integrating functional, resource and spatial
elements into a more cohesive whole that were clearly far in advance of what
domestic capabilities, and still more histories of central planning, could
offer. Bringing in organizational systems, technology, managerial and other
skills as well as deep pockets of finance from their home countries, the MNCs
often felt compelled to bypass local set-ups in a variety of ways. This process
did not however come without cost. As the literatures on international
business and on innovation studies have shown extensively (e.g. Zanfei,
2000), MNCs are themselves caught between centrifugal and centripetal
tendencies. Although the problem is similar to that of the central planners of
old, they have been much more successful in reconciling the conflicting
needs, owing partly to their vastly stronger global market orientation, and
partly to the more integrated character of their functional systems.

Initially, the motivations of the MNCs entering CEE markets tended to be
either cost-seeking (taking advantage of supposedly cheap labor) or market-
seeking (though many of these new national or regional markets were quite
small). Neither offered great security to these countries. Cost-seeking could
easily turn itself into a ‘race to the bottom’, where countries would bid
against one another to attract MNCs through cheaper labor costs together
with attractive (and often expensive) state support outlays, both of which
delayed the gain in living standards, perhaps indefinitely. In the case of

256 Multinationals, Clusters and Innovation



market-seeking, the smallness of the markets put indigenous activities
at risk.

In the last analysis, what the countries needed was upgrading, in the sense
of Ernst (1998) and other scholars, rather than simply cost-cutting or
market-monopolizing. In the longer term this could be to the advantage of
the MNC as well, though the costs of upgrading were likely to discourage
immediate attempts to bring this about. Upgrading was attained by bringing
in management, skills and technology from the western headquarters, but to
the detriment of local resources in these spheres, as already noted. In the
area of technology, which we have especially investigated, many MNCs
dismissed out of hand the capacities of local research institutes or other bodies
to equip them with technologies geared to local market conditions that
could have been integrated into an upgrading process (Yoruk, 2004). No
doubt in many circumstances this dismissal of local capacities was justified,
in view of the inheritance of central planning and the lack of market orien-
tation or even productive application that went with such a system; yet
there were many local R&D establishments that – at least in conditions of
market- rather than cost-seeking MNCs – could have been much better
deployed. The MNCs needed to adjust to local product and factor markets on
a centrifugal basis, and this could have been an effective means for so doing.

15.3 Network alignment and autonomy

From the side of the host country the limited extent of the integrating–
upgrading process entailed much more than keeping some of its research
workers employed. Upgrading was a basic condition for longer-term viability
of development processes in the countries concerned. While a revolutionary
overthrow of existing practices is possible, progress normally takes the form
of blending between existing strengths with new strengths, and using the
latter as well as possible to overcome existing weaknesses.

The MNC subsidiary is almost by definition interposed between two
(or more) different spatial levels: global markets (for technology, etc., as well
as products) on the one side, and local/regional/national resources and
constraints on the other. This provides us with the context for assessing the
extent of ‘autonomy’ in the actions of the subsidiary vis-à-vis its headquarters
(HQ) in a more developed country abroad. On one side are the centripetal
forces deriving from the global strata and world frontier levels of technology,
productive and organizational efficiency, marketing, finance facilities, and
so on. From this viewpoint, stronger ties to HQ and weaker links with the
local environment facilitate catching-up to international best-practice.
The less the subsidiary engages with its parent, the more it deprives itself of
these possibilities. On the other side lie the centrifugal forces of interaction
with the local conditions of supplies of goods and most of the above-noted
factors of production, together with local markets (especially in the case of
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market-seeking MNC motivations). On this score, the tie to the parent is
something of a disadvantage, while commitment to local circumstances
involves a larger exploitation of the possibilities from such an environment.

If we put these two conflicting considerations together we might draw the
conclusion that there is a nonlinear relationship between effectiveness and
autonomy. Low autonomy maximizes the global possibilities, high autonomy
maximizes the local potentials, and hence some kind of intermediate
position might be expected to maximize (or possibly minimize) a combination
of the two. This is entirely in line with the celebrated papers of Granovetter
(1973, 1985) about the ‘strength of weak ties’, which adds in the capacity for
response of the agent caught in the middle – here the MNC subsidiary –
which is fostered by its partial detachment from both sides. An associated
position is that of Evans (1995) on ‘embedded autonomy’; while Evans’s
issue was rather different, about the role of bureaucracies, it also seems
applicable here, in terms of the latter point. Applied to the MNC subsidiary, it
needs to be embedded in both international and local/regional networks but
also partially autonomous from both. The position of the host country in
terms of the benefits to be derived is then a reflection of the position of the
MNC subsidiary, together with all other companies and productive units in
the country. As we have recounted elsewhere, this is an issue of ‘network
realignment’.

15.4 Autonomy and MNC subsidiaries in CEE countries

15.4.1 Method of analysis and variables

This section, which aims to analyse the above conundrum of how to balance
centripetal and centrifugal forces through trading off effectiveness and
autonomy, draws mostly on empirical investigations by one of us (Männik),
using a database of such subsidiaries from five CEE countries: Estonia,
Hungary, Poland, Slovakia and Slovenia.1 The completed questionnaire
covers 433 firms in these countries, spread over a range of manufacturing
sectors (see detailed information about the sample in Männik et al., 2004).
A major objective of the broader study from which this chapter is derived is
to assess the degree of control of the foreign owner over the subsidiary
located in CEE. The autonomy of multinational subsidiaries in relation to
subsidiary embeddedness (local, international) and performance is examined
across country-, industry- and firm-specific features.

Previous studies have attempted to explain variations in subsidiary 
autonomy, which can be divided into MNC characteristics, subsidiary char-
acteristics and environmental factors (see Björkman, 2003). Usually, studies
of MNC characteristics look at the size of the MNC and the effect of parent
nationality on the subsidiary. The results for the impact of MNC characteristics
have been mixed and there is no clear consensus. On the other hand,
the studies of subsidiary characteristics are richer and show a little more
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consistency than those of MNC characteristics. The most recent literature
overview and discussion about gaps in research in this area has been by
Young and Tavares (2004). Much less has been analysed concerning the
impact of environmental factors on autonomy, especially the host-country
role in providing opportunities for the subsidiary to develop external networks
and increase autonomy through capability building. The present analysis
draws attention to the multi-dimensionality of the subsidiary business
functions and their distinctive influences on subsidiary performance. In
addition, country-, industry- and firm-specific contexts are involved in the
context of the five CEE economies.

Table 15.1 below computes the productivity (value-added per employee)
levels by the five countries and four industry groups in focus. First, the results
clearly point to the presence in terms of productivity of two leading countries,
namely Hungary (total $US 18 993 in 2001) and Slovenia ($US 18 753) – the
countries with relatively greater autonomy pre-1990. Hungarian and
Slovenian firms were roughly 1.4 times more productive than firms in
Poland, and compared with Estonia and to Slovakia their advantage was
respectively 2.3 and 2.5 times. However, they differ from the others by
surprisingly bigger dispersions of productivity levels (see the differences
between low, medium-low and medium-high-tech industries). Examining
the industry distinctions across all countries, the results show higher
productivity among medium-high industries compared to high-tech industries.
Poland is the only country where the high-tech sectors have the highest
productivity ($US 20 508 in 2000).

The extent to which each function is wholly, partly or little under the
sway of the multinational (scale between 1 and 0) is included in the study.
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Table 15.1 Value-added per employee in the manufacturing industries of five acces-
sion countries (in $US, annually)

Slovenia Hungary Slovakia Estonia Poland
Industry group* (2001) (2001) (1999) (2001) (2000)

High-tech 18 849 14 750 5290 6897 20 508
Medium-high-tech 23 485 30 446 8395 10 198 13 360
Medium-low-tech 18 210 18 383 8029 9746 14 954
Low-tech 15 870 10 128 6970 7334 12 063
Total 18 993 18 753 7687 8263 13 451

Note: * according to OECD classification high-tech sectors involve the following NACE industries:
24.4, 30, 32, 33, 35.3; medium-high-tech: 24.0�24.3, 24.5�24.7, 29, 31, 34, 35.2, 35.4�35.5;
medium-low-tech: 23, 25, 26, 27, 28, 35.0�35.1; low-tech: 15, 16, 17, 18, 19, 20, 21, 22, 36, 37.

Source: Authors’ calculations based on UNIDO, Statistical Database 2004, �http://www.unido.org�;
Statistical Office of the Republic of Slovenia 2004, Business Subjects, �http://www.stat.si/
eng/tema_ekonomsko_poslovni.asp�; Eurostat 2004, Structural Indicators, �http://europa.eu.int/
comm/ eurostat/newcronos/reference/display.do?screen�welcomeref&open�/&product� STRIND_
ECOBAC&language�en&depth�2�.



The survey asked about the decision-making processes between the local
unit and the parent company. The question asked was: Which business func-
tions are being undertaken: a) on your own only; (b) mainly on your own;
(c) mainly by your foreign owner; or (d) by your foreign owner only?
Answers were received about 13 business functions (all originally considered
functions are presented in Table 15.2). Responses range between 0 and 1 of
which the first denotes complete subsidiary autonomy and the latter one
absolute dependence on HQ.

In the latter case, 13 different functions are too many to distinguish in
subsequent analysis so they are collapsed into four summary functions using
principal components analysis. This provides the factors for foreign determi-
nation of sales and marketing – a new variable called FACTMARK; production
and technology – FACTTECH; management – FACTMAN; and finance –
FACTFIN (see Table 15.2). The variable FACTMARK predominantly integrates 6
out of 13 business functions such as determining product price, market
research, distribution and sales, after-sales services, and advertising marketing.
It is followed by FACTTECH, which mainly combines the functions of product
development, process engineering, supply and logistics. FACTMAN primarily
consists of operational and strategic management, and finally the variable
FACTFIN accounting, financial operations and investment finance. The
inclusion of all variables in new factor components was also justified by
the correlation matrix of the 13 variables across five countries.

In the present chapter the multidimensionality of the subsidiary
autonomy (given by the summary factor variables FACTTECH, FACTMARK,
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Table 15.2 Rotated component matrix*

F1 F2 F3 F4
Business functions FACTMARK FACTTECH FACTMAN FACTFIN

Product development 0.381 0.769 0.165 0.003
Process engineering 0.003 0.865 0.220 0.115
Determining product price 0.657 0.395 0.243 0.179
Supply and logistics 0.381 0.518 0.153 0.400
Accounting and financial
operations 0.136 0.008 0.009 0.903

Investment finance 0.234 0.168 0.383 0.545
Market research 0.877 0.169 0.138 0.005
Distribution, sales 0.868 0.118 0.007 0.187
After-sales services 0.836 0.120 0.008 0.138
Advertising 0.875 0.152 0.215 0.144
Marketing 0.866 0.153 0.237 0.142
Operational management 0.007 0.248 0.794 0.259
Strategic management or
planning 0.382 0.187 0.783 0.006

Note: * The method of extraction of the Rotated Matrix was Varimax.



FACTMAN, FACTFIN) is interrelated with some performance indicators
characterizing the technology upgrading of subsidiaries and exports as a final
output. Because the data involve limited dependent variables, ordered regres-
sion methods are then used to scale those dependent variables, which include
change in productivity, in technology level of production equipment, in level
of product quality, and in export share from output since the registration of a
firm as a foreign investment company.2 Answers of the firms are scaled between
0 and 1 (considerable reduction … considerable increase). Expecting non-
linearity in relations between the subsidiary autonomy and performance we have
also included squared values for four types of autonomy (FACTTECH2, FACT-
MARK2, FACTMAN2, FACTFIN2) in a second model of the regression analysis.

Dummy variables are entered for the individual country and for sector, as
well as for ownership, size, age of firm and type of product. Industries are
grouped on the basis of the OECD classification at the 3-digit NACE level
(see note to Table 15.1). By size, firms are divided into small and medium-size
enterprises (below 250 employees) and large enterprises (250 and more).
Foreign involvement is distinguished according to whether the basis is
minority (below 50 per cent) or majority (equal to or above 50 per cent). The
year of establishment of the subsidiary is seen as having taken place either
before or during 1990, between 1991–95, or from 1996 onwards. Firms are
seen as producing only intermediate goods, only final products, or both
intermediate and final products. In the ordered regression analysis the deter-
mination of so-called benchmarking variables is needed. Currently, Estonia,
the low-tech industry group, and the firms with majority foreign ownership,
large, established after 1996 and producing both intermediate and final
products are taken as benchmarking variables against the others (see further
analysis and Appendix).

15.4.2 Results of ordered regression models

We build on the hypothesis established in section 15.3 that too little autonomy
(high control by the foreign owner) and too little control (high autonomy of
the local subsidiary) are both likely to be ‘inferior’ outcomes, and the
relationship with the performance variables may be posited to be of an
inverted U-shape. This relationship may however vary from one function to
another, and moreover a proper U-shape is possible, implying that one or
both extremes are ‘better’ (full autonomy and/or full control may give superior
results to a ‘halfway house’ in certain circumstances).

We run four ordered regression models separately for each performance
indicator as dependent variables (see table with regression results in the
Appendix). In the second regression model there are included four new
dependent variables with squared values for all four types of subsidiary
autonomy. The distinctions in the relationships between autonomy and
performance are represented by different dimensions of autonomy. Finally
the country-, industry- and firm-specific characteristics will be discussed.
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We find technology autonomy (FACTTECH) to have the expected relationship
with the technology performance of multinational subsidiaries. If we take
into account the country-, industry- and firm-specific characteristics then
support can be seen for the hypothesis assuming the presence of a non-linear
relationship between effectiveness and autonomy of the subsidiary.
Technology autonomy has a certain intermediate value for achieving a
maximum level of performance in a combination of both local and interna-
tional corporate-specific knowledge. Statistically significant results for the
autonomy in technology issue are present in Model 2, which upholds the
existence of an inverse U-shape relationship between autonomy and
changes in productivity, technology level and product quality. This does mean
that neither high nor low technology autonomy of subsidiaries represents the
best solution for technology upgrading in the observed transition countries.
Neither the local technology potential nor the global possibilities are maxi-
mized, but rather some intermediate position has been developed to maximize
the subsidiaries’ performance. Calculating these middle values for technology
autonomy we get three different results: 0.423 is the level of the autonomy
for achieving the best performance in productivity, 0.529 for changes in
technology production, and 0.510 for increasing the product quality, where
complete autonomy equals 0 and no autonomy equals 1.3 Thus, despite
the low expectations in terms of technology and innovation potential in
catching-up economies, foreign firms have still been using the local sources
of knowledge, while in the meantime opening up corporate knowledge and
practices to the local units.

Similarly to technology autonomy, marketing autonomy (FACTMARK) has a
strong influence on the performance of multinational subsidiaries, either
from estimating changes in technology upgrading or from export shares over
roughly the last two decades in CEE economies. High marketing autonomy
negatively affects the technological upgrading of the company (implemen-
tation of new technology, quality improvements) and also hinders exports.
For example, the results from Model 1 in the Appendix indicate that for
an increase of the FACTMARK by one unit (which means a reduction of
marketing autonomy), the technology level grows by 1.160 units. Hence there
is a positive impact of lower marketing autonomy on the level of technology
of production equipment. Low marketing autonomy is also associated with
positive changes in product quality and export share of the turnover. This
seems to imply that subsidiaries with high marketing autonomy were not
supported by their parent firms to create firm-specific competencies, especially
technological competencies. Only for autonomy in marketing has its high
level hindered the growth in the technology level of subsidiaries. Furthermore,
subsidiaries with high marketing power were mainly oriented toward the
domestic market, which in turn constrained the development of links
with foreign countries and impeded additional access to international
knowledge flows. Such might be the case of foreign subsidiaries in Poland
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and Hungary where domestic markets are much bigger in comparison with
countries like Estonia or Slovenia.4 Too much domestic marketing orientation
in the case of transition countries does not seem the best solution for the
catching-up process.

The opposite results are received for financing autonomy (FACTFIN), partic-
ularly examining the relationships with changes in level of product quality
and export shares. We can reasonably conclude that, the greater the
autonomy in financing, the greater the improvement experienced in the
quality level of products. This indicates that higher financial autonomy
reflects a subsidiary that has already obtained a solid level of production
technology combined with strong improvements in the quality of products.
It is inevitable that marketing and financial autonomy are somewhat
reciprocal to each other. Low marketing autonomy induces positive changes
in the technology competency-building of foreign subsidiaries. Subsidiaries
with high marketing autonomy have limited resources for technology
upgrading and they are presumably involved in the production of relatively
low-tech products. From another side, high autonomy in financing is an
advantage for capacity growth, both through increasing product quality and
from more active export performance.

Moreover, the degree of control is related to other determining variables,
such as the level of per capita GDP of the country (as a proxy for the stage of
development). Subsidiaries from the more developed CEE countries,
Slovenia and Hungary, had the highest scores for autonomy.5

Country differences do not affect the results obtained in the case of produc-
tivity and production equipment. But in Slovenia and Hungary improvement
in the quality of products was significantly weaker compared to Estonia
(e.g. estimates of �1.239 in Model 1, �1.305 in Model 2 for Slovenia in the
Appendix). This difference between Slovenia and Estonia as well as between
Hungary and Estonia could be explained by differences in the development
level of the countries reflected in the different starting position of sub-
sidiaries as foreign-owned firms. In Slovenia and Hungary the general
economic development level and also productivity level were much higher
than in Estonia in the early and mid-1990s. There is also a smaller change in
export orientation in subsidiaries in Poland and in Hungary in comparison
with Estonia. The latter result supports the idea of different influences on
subsidiary performance depending on the size of domestic market and FDI
orientation. Relative to the Polish and Hungarian subsidiaries, Estonian
rivals are really more foreign than domestically oriented.

What of the analysis of sector differences? Subsidiaries in the high-tech
sector have a significantly smaller contribution to the growth of productiv-
ity (estimate �1.054 in Model 1, �1.276 in Model 2), technology level
(�0.846, �0.970) and level of product quality (�0.831, �0.866) compared to
low-tech industries as the benchmark sector of analysis. It can already be seen
from the previous analysis that high-tech industries in CEE countries are less
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productive (measured by value-added, see Table 15.1) compared with
medium-high, medium-low or even low-tech industries (except in Poland).
The result from the ordered regression model supports this fact.

On the contrary, compared to low-tech or even other medium-tech sectors,
subsidiaries in medium-low-tech sectors have experienced higher improve-
ment in production technology (estimates 0.501 in Model 1, 0.536 in Model 2)
and in share of exports (0.581, 0.592). The result is surprising from the
perspective of an expected greater technological intensity in high-tech sectors
in comparison with low-tech sectors. Again, this could be explained by the
much lower level of production technology in the low and medium-high-tech
industries, which could therefore achieve much more rapid growth in the
technology of production over time. But it may also indicate that foreign
firms have used much more new technology in the production of low and
middle-tech products, reaping benefits of factor cost differentials in labor
costs. Or external links of subsidiaries in the technology areas could be rela-
tively weak. The inflow of technological knowledge from the mother company
is weak because it is taken to be a misuse of resources to invest in these sub-
sidiaries in the environment of under-developed national innovation systems.

The relationship between autonomy and firm size differed across the five
countries. Large firms seem to have superior productivity capabilities, as well
as majority-owned foreign subsidiaries, those firms registering as a foreign invest-
ment enterprise after 1996, and producing only intermediate or only final products
(see precise results in Appendix). Therefore, from the perspective of the host
economy, the establishment of new foreign investment enterprises should
be stimulated, as well as those larger in their numbers of employees and
foreign involvement. According to expectations, large foreign subsidiaries
have also contributed more to the level of production technology and product
quality improvements as well as to the growth in export orientation compared
to small and medium-size firms.

Following Rugman and Verbeke (2001), the aim of subsidiary development
is to build subsidiary-specific advantages which may involve production-
related assets like technological, productive or marketing know-how, or
be associated with the organizational capability to coordinate and control
efficiently the MNC’s asset base. It is important for the multinational to
determine the proper combination of centralization and autonomy under
which foreign subsidiaries could maximize their value-creating roles (Hewett
et al., 2003). The stronger the embeddedness of the subsidiary within its
external relationships via local demand, sourcing and links with the local
system of innovation, the lower is supposed to be the control by the parent
firm, and vice versa for stronger corporate links (Andersson and Forsgren,
1996). As already observed in earlier sections, neither too much subsidiary
autonomy nor too little autonomy seems likely to be efficient in the case of
transition countries. The main aim is to use the capacity of foreign sub-
sidiaries in an optimal way, taking into account the context where the
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subsidiary is located. On the basis of the present analysis we can confirm
that the relationship between the subsidiary autonomy and the performance
in fact differs across business functions depending on the capacities provided
by countries and/or foreign/domestic firms.

15.5 Conclusions and policy implications

The driving forces of innovation for economic development in CEE countries
have changed radically as a result of the transition from socialism. The old
state-based apparatus for innovation has been bypassed or closed down,
while foreign MNCs have swept in to take over much of the responsibility
for introducing new technologies.

Though the arrival of western (and some Asian) multinationals has led to
a steep improvement in productivity and performance in many areas, it has
rather inadvertently led to a new form of imbalance. The socialist pattern
was one of a national system that was strong in terms of its power, but
weakly connected to international systems and only moderately connected
to local and regional innovation systems within the countries concerned.
The transition pattern has been instead one of powerful links to the interna-
tional system, modest but growing connections to local systems, and the
crumbling of the national systems that lie between the international and the
local systems. The national level has become what we have referred to else-
where as the ‘weakest link’ in CEE innovation systems (McGowan et al.,
2004). This comes at a cost to their prospects for continuing economic
progress. In contrast with the general pattern in the ‘Asian tigers’ of har-
nessing international forces via MNCs to indigenous development efforts, in
the CEE countries they have tended to become dominant elements in the
structure.

In our previous work, we have outlined the need for a new alignment of
the overall innovation systems in the CEE countries, in place of the lurch
from one misaligned system based on the centrally planned state to a new
misaligned system dependent on foreign multinationals. In this chapter
we have studied in detail the role of subsidiaries of foreign MNCs in CEE
countries at the ‘functional’ level. For our empirical work we used a database
drawn from a questionnaire circulated in five CEE countries: Estonia,
Hungary, Poland, Slovakia and Slovenia. The completed questionnaire
covers 433 firms in the five countries, spread over a range of manufacturing
sectors.

The results support the basic idea concerning the heterogeneity of auto-
nomy. The relationship between the subsidiary autonomy and its efficiency
differs across functions. Autonomy in marketing and financing appear as
reciprocal processes that influence technology upgrading and export perfor-
mance in CEE countries. The low level of marketing autonomy and on the
other side the high level of financing autonomy give positive impulses for
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technology improvement and export orientation. High marketing autonomy
is therefore signaling that the subsidiary is not in a strong position to create
subsidiary-specific competencies, nor to benefit from access to complementary
foreign knowledge transferred through exports. Larger domestic markets
(Poland, Hungary) might become rather disadvantageous for international
knowledge flows. Autonomy in technology issues appears to have different
‘rules’ in terms of subsidiary performance compared with other types of
functional autonomy. Having neither too much autonomy from nor too
much dependence on the parent company positively affects the increase in
productivity, the level of technology and product quality. Some intermediate
position of technological autonomy satisfies the parent company for achieving
the maximum performance in the subsidiary in such countries. We demon-
strate that the precise trade-off depends on which objective is under
consideration (maximum productivity growth, increase in product quality,
etc.), although the outcomes are similar for all the objectives discussed. The
subsidiary is using both the local potential and international sources for
technology upgrading. From the perspective of international knowledge
flows the subsidiary locating in technologically under-developed transition
countries maintains deep corporate links and this does imply the presence of
an additional knowledge inflow. From another side the subsidiary exploits
the local knowledge sources, which in turn are expected to develop local
innovation potential.

Moreover, the degree of control by the parent company is also country-,
industry- and firm-dependent. In general, majority-owned, large subsidiaries
in medium-low-tech sectors, which were established later than 1996 and
producing only intermediate or only final products have achieved more
extensive positive effects in regard to the performance of subsidiaries. FDI
in these economies is largely oriented to medium-tech sectors, which also
provide the majority of value-added today. In fact, this might indicate that
foreign firms have used more new technology in the production of low- and
medium-tech products, or that parent companies develop more sophisticated
technology in their home or in other advanced economies. In terms of country
distinctions Estonia, which is one of the smallest by local market, one of the
less developed among the examined CEE countries and one receiving foreign
investments later than others, has achieved more significant effects in export
orientation compared with Poland and Hungary, and in the improvement of
the level of product quality compared with Slovenia and Hungary.

At the subsidiary level, it is the role of managers to combine different areas
of autonomy to gain maximally from the relation with the parent company
located in a more advanced country. In the case of transition countries it
might be appropriate to have lower autonomy in fields of shortages of spe-
cific knowledge (for example, in technology). Excessive dependence on the
parent company might impede the development of its own absorptive
capacity while excessive independence might leave the local unit in a circle
of ‘internationally uncompetitive’ knowledge.
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In terms of innovation policy, we had expected to find that the level of
autonomy granted to the CEE subsidiaries is too low to be ‘optimal’, even
though too much autonomy may also be undesirable (for instance, too little
engagement with foreign technologies). Host nations have to consider
the interactions among the firms that constitute them. Just as firms have to
promote dynamic capabilities in production and suppliers in technology, so
policy-makers at regional or national level have to promote dynamic capa-
bilities in respect of the institutional and economic environment in which
the firms can best flourish.

The transition economy evidently has to ‘buy’ high technology, advanced
processes and mission-oriented science to a large degree, in the sense of
acquiring them externally. However blending in external advances will be
very much internally inspired, even if external agents are brought in to try
to smooth the process. This raises the issue of the absorptive capacity of the
region in question. The seminal studies of absorptive capacity by Cohen and
Levinthal (1989, 1990) showed that its extent is highly dependent on activity
carried out by the actor in question. Thus, as they demonstrated, much R&D
carried out by firms is not intended to extend the technological frontier so
much as to increase the firm’s awareness of the vicinity below the frontier – a
vicinity that other firms may be occupying but where the firm in question is
still feeling its way. The same applies to a (regenerating) region, implying
that it will need to carry out a fair amount of research just to absorb devel-
opments originating in other places. That is, even before the blending
process proper begins, the region must commit itself to expenditures that
represent ‘make’ in the domain of technology. The pay-off is that without
these expenditures the blending is likely to be much more problematic and
perhaps undoable.

The converse, it may be pointed out, applies to an external agent seeking
to export its technology (processes, etc.) to the nation in question. The MNC
will have undertaken the necessary expenditures already to develop the
technology in its headquarter country; it then faces the reverse type of
blending by which it seeks to adapt its accumulated expertise to a new spatial
context. It is usually less awkward to change the new environment to suit
the accumulated knowledge of the MNC than the opposite. The MNC is
therefore likely to carry out modest local research – often in the form of
product development and modification – while maintaining its core knowl-
edge base as is. These adjustments may or may not be in the best interests of
the region involved – the problem of reconciling autonomy with alignment.

Notes

1 The questionnaire was carried out under the EU 5th Framework Program project HPSE-
CT-2001–00065 ‘EU Integration and the Prospects for Catch-Up Development
in Central and Eastern European countries: The Determinants of the Productivity
Gap’ (see website �http://www.iwh-halle.de/projects/productivity-gap/default.htm�).
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The analysis was prepared with financial support received from the Estonian Science
Foundation, Grant 6493.

2 E.g. productivity growth or improvement in technology production is ranked as
follows: 0 (considerable decline), 0.25 (decline), 0.5 (no change), 0.75 (growth),
1 (high growth).

3 These values are calculated as the roots of a quadratic equation formulated from
the coefficients of each regression with squared terms.

4 See Männik et al. (2004) for a thorough analysis of the distinctions about inter-
relations between country-, industry- and firm-specific variables with the degree of
autonomy, where multivariate methods (ANOVA, MANOVA) were used.

5 See Männik et al. (2004). The results for control variables presently in the Appendix
are given in the form of a benchmark indicator (for example, Estonia compared to
the other four countries).
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16
Effective Tax Rates as a Determinant 
of Foreign Direct Investment in 
Central and East European Countries:
A Panel Analysis1

Christian Bellak and Markus Leibrecht

16.1 Introduction

Governments in Central and East European Countries (CEEC-5; see
Table 16.1) intervene to influence the location choice of multinational
enterprises (MNEs) by various measures. They provide incentive packages,
fiscal and non-fiscal, and they try to shape various location factors in order
to lower production costs for foreign firms. One location factor that figures
prominently in actual policy-making as well as in the public debate is the
corporate income tax rate. What is at issue therefore is, whether tax-rate cuts
are an appropriate policy tool for attracting foreign direct investment (FDI)2

and whether FDI responds significantly to changes of the corporate income
tax burden in the CEEC-5.

A first look at the data reveals that a close relationship between FDI and
corporate income taxation is indeed plausible. First, the data show a remark-
able surge of European and US direct investment into the CEEC-5. A consid-
erable variation over time and between host and home countries in the
distribution of FDI is given (see Tables 16.1 and 16.2). As expected, larger
countries receive the highest FDI inflows. Yet Poland, the country with the
largest population, performs only slightly better than the Czech Republic.
This manifests itself in a relatively low FDI stock per capita in Poland (not
reported). Furthermore, Table 16.1 reveals that there is a surge in FDI inflows
to all of the CEEC-5 since 1995.

Table 16.2 shows the origin of the FDI stock. The three most important
home countries are Germany, The Netherlands and Austria. The large share
of Austria in Slovenia as well as the large shares of Germany and the
Netherlands in all countries but Slovenia are striking. The data also reveal
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that most of the FDI stock is owned by European Investors. The observed
surge in FDI inflow to the CEEC-5 was accompanied by a more or less pro-
nounced drop in the overall statutory corporate income tax rates4 in most of
the CEEC-5.

Table 16.3 shows that all CEEC-5 but Slovenia reduced their rates, notably
Slovakia and Poland. The average decrease of the rates is 10.9 percentage
points. Note that Slovakia started to reduce its rate in 2000 whereas Poland
experienced a more gradual fall. The slight increase in Hungary between
1998 and 2000 is due to an increase in the local business tax. In comparison,
the drop in the rates in the seven main home countries was modest. The
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Table 16.1 Aggregate FDI flow into the CEEC-5 ($US m)

Czech Republic Hungary Poland Slovakia Slovenia
Year (CZ) (HU) (PL) (SK) (SI)

1990 72 311 89 93 4
1991 523 1462 291 81 65
1992 1003 1479 678 100 111
1993 654 2350 1715 179 113
1994 878 1144 1875 273 116
1995 2568 5103 3659 258 152
1996 1435 3300 4498 370 174
1997 1286 4167 4908 231 332
1998 3700 3828 6365 707 218
1999 6310 3312 7270 428 106
2000 4984 2764 9341 1925 137
2001 5639 3936 5713 1584 369
2002 8483 2845 4131 4123 1606
2003 2583 2470 4225 571 181

average 1990–1994 626 1349 930 145 82
average 1995–2003 4110 3525 5568 1133 364

Source: UNCTAD database.

Table 16.2 Origin of FDI in the CEEC-5 (bilateral stock in per cent of total stock)

Main home countries3

Country (Year) AUT GER FR IT NL UK US Total

CZ (2001) 9.99 24.16 6.6 0.61 29.21 6.14 6.40 83.11
HU (2000) 12.21 25.81 6.52 2.73 22.52 1.06 8.21 79.06
PL (2001) 3.33 18.83 15.39 4.15 24.25 3.12 9.54 78.60
SK (2001) 18.45 22.35 2.65 9.18 15.83 6.83 6.20 81.49
SI (2001) 44.5 12.0 10.3 6.2 3.1 4.0 3.8 83.4

Source: OECD (2004); Bank of Slovenia (2004).



largest reductions occurred in Germany and Italy, the countries with the
highest rates in 1996. The average fall is about 5.9 percentage points.

The three tables presented above therefore suggest the possibility of com-
petition for FDI inter alia via tax rate cuts. But is this relationship statistically
and economically meaningful? The main purpose of this chapter is to inves-
tigate if there is indeed a significant causal relationship between the effective
corporate tax burden and FDI-flows to the CEEC-5. This is done by estimating
tax rate elasticities from panel data. We thereby focus upon FDI from the
main home countries (i.e., Austria, Germany, France, Italy, The Netherlands,
United Kingdom and the United States) to the CEEC-5 (i.e., Czech Republic,
Hungary, Poland, Slovak Republic and Slovenia), because the latter are in the
center of the ongoing public debate within the EU about an increase of
(harmful) tax competition. The time span considered here ranges from 1996
to 2002.6

The remainder of the chapter is structured as follows. Section 16.2 gives some
brief insights to the causes of FDI from a conceptual point of view. Section 16.3
includes a short review of existing empirical literature on corporate income
taxes as a location factor. Section 16.4 discusses the variables and the
methodology used in the estimation. In section 16.5 the estimation results
are presented and discussed, section 16.6 summarizes.

16.2 Theoretical background

The causes of FDI into a particular country have been studied extensively in
the literature. It is useful to separate these causes into two distinct questions
(Frenkel et al., 2004). First, why does FDI emerge at all? Second, why does a
particular country succeed in the competition for FDI?

Turning to the first question, broadly speaking two distinct motives why
firms want to undertake FDI are given (Navaretti and Venables, 2004).
The first motive is to supply a market directly through a subsidiary. This is
termed horizontal or market-oriented FDI (HFDI). The second motive is to
find low production-cost locations. This type of FDI is termed vertical or
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Table 16.3 Overall statutory corporate tax rates, 1996–2004 (in per cent)

Year CZ HU PL SK SI AUT FR GER5 NL UK US IT

1996 39.00 19.00 40.00 40.00 25.00 34.00 36.70 57.40 35.00 33.00 40.00 52.20
1997 35.00 19.00 36.00 40.00 25.00 34.00 36.70 57.40 35.00 31.00 40.00 53.20
1998 35.00 19.14 36.00 40.00 25.00 34.00 41.70 56.70 35.00 31.00 40.00 41.30
1999 35.00 19.40 34.00 40.00 25.00 34.00 40.00 52.30 35.00 31.00 40.00 41.30
2000 31.00 19.64 30.00 29.00 25.00 34.00 36.60 51.85 35.00 31.00 40.00 41.25
2001 31.00 19.64 28.00 29.00 25.00 34.00 35.30 38.67 35.00 30.00 40.00 40.25
2002 31.00 19.64 28.00 25.00 25.00 34.00 34.30 38.67 34.50 30.00 40.00 40.25
2003 31.00 19.64 27.00 25.00 25.00 34.00 34.30 39.58 34.50 30.00 40.00 38.25
2004 28.00 17.66 19.00 19.00 25.00 34.00 34.30 38.67 34.50 30.00 40.00 37.25

Source: Bellak et al. (2004).



efficiency-oriented FDI (VFDI) and is primarily motivated by factor–cost
differentials. Moreover, new FDI and expansion of existing FDI should be
distinguished, since both decisions may depend on different determinants. The
latter distinction is particularly relevant for taxation issues discussed below.

Despite this clear conceptual separation between HFDI and VFDI, it is
difficult to separate FDI empirically. For example, a particular location may
be chosen not only because of its low production costs but also for its prox-
imity to large neighboring markets. This introduces a horizontal motive to
the – at first sight – purely vertical one (Caves, 1996; Navaretti and Venables,
2004). Furthermore affiliates in the CEECs are often supplied with head-
quarter services from abroad (like controlling, R&D, advertising) and yet still
are horizontal FDI. Discussion of these motives for FDI per se does not give a
satisfying answer to the first question raised above. An answer is provided by
the OLI paradigm (Dunning, 1988; Markusen, 1995). Based upon various
theories (e.g. Trade Theory, Theory of the Firm and Theory of Industrial
Organization) it proposes that FDI emerges if a firm has an Ownership (O)
advantage (e.g. a patent) combined with a Location (L) advantage (e.g. low
production costs; large market size) and an Internalization (I) advantage (e.g.
economies of interdependent activities). If only an O-advantage is given,
licensing results. If an O- and an I-advantage are given exports instead of FDI
are used for servicing the foreign market. The predictions of the OLI-paradigm
about the choice of the route of foreign market servicing are listed in Table 16.4.

The second question, why a particular country succeeds in the competi-
tion for FDI, is answered by identifying the most important host country
determinants or L-factors which attract FDI, conditional upon a firm’s deci-
sion to undertake FDI. Yet the OLI paradigm provides examples of potential
determinants only. In particular, it does not suggest how to operationalize
the L-advantages. The OLI paradigm neither does attribute weights to single
location factors like taxation, nor does it assess their relative weights (e.g.
taxes vs. relative unit labor costs). The selection of relevant L-advantages for
an empirical analysis therefore remains a difficult issue, which can only be
tackled by looking at the empirical evidence given so far.

Christian Bellak and Markus Leibrecht 275

Table 16.4 The choice for Foreign Direct Investment

Lead to the following … resulting in the 
Ownership- Internalization- Location- type of foreign following location choice 
advantages advantages advantages market servicing … of production

Yes Yes Yes FDI Abroad
Yes Yes No Exports Domestic
Yes No No Contractual resource Domestic

transfers
Why? How? Where?

Source: Based on Dunning (1988).



16.3 The impact of taxation on FDI

It is difficult to come up with strong predictions about the consequences of
tax rate cuts on FDI inflows in CEEC-5. This is due to a conceptual and
an empirical argument. This subsection therefore takes a brief look at earlier
evidence and discusses a number of conceptual points in the remainder.

There exist only a few empirical studies, which suggest a mixed picture.
These studies suggest that taxes have only a relatively low impact on FDI to
CEEC-5. In Bellak et al. (2004) we survey six papers which include taxes as a
determinant of FDI and find a median tax-rate elasticity of �0.22. This
implies that a 1 percentage point change in the tax rate will reduce FDI by
0.22 per cent. This value is well below the value of �3.3 found by DeMooij
and Ederveen (2001, 2003) for FDI to mainly developed countries. The low
semi-elasticity of �0.22 may be explained by the following facts, which are
partly transition-specific:

● Tax-cutting strategies of governments may have little impact on FDI,
since FDI may reflect strategic decisions by the management and are thus
only partly cost-driven in the short run (compared to portfolio invest-
ment which reacts more directly to changes in profitability).

● As far as FDI-flows contribute to expansionary investment, it may
react less than in the case of new investment, Greenfield investment in
particular.

● Given the large number of location factors stated to be relevant for location
decisions by firms themselves, taxes may well have a lower relative weight
than other location factors.

● Also, the possibility for transfer pricing may turn the tax burden for MNEs
ceteris paribus in a non-issue.

● But the validity of this relatively low value is also questionable from
a conceptual point of view as most of the papers surveyed use the statutory
corporate income tax rates as measures of the tax burden in the host
countries instead of the (forward looking) bilateral effective average tax
rates (beatrs), which are better suited for FDI. Using the statutory tax rate
of the host country may therefore result in a sort of measurement error
bias in the estimated tax-rate elasticities as the beatrs differ in level and
variability from the statutory corporate income tax rates (see Bellak et al.,
2004 for details).

It thus remains mainly an empirical question to determine the role of the tax
burden for FDI for particular countries and particular time periods and thus
raises interesting methodological issues. This study adds to the literature by
considering the tax burden as a determinant of FDI in general, and more
importantly by using beatrs instead of the statutory corporate income tax-rates
as a measure of tax burden.
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16.4 Variables, data and methodology

16.4.1 Dependent variable

Net-bilateral-FDI-outflow-to-GDP-ratio from home country (i) to host
country (j) for the years 1996 to 2002 (t) is used as the dependent variable
(fdigdp). FDI data are taken mainly from the OECD International Direct
Investment Statistics Yearbook 1991–2002.7 Because of various problems
related to the measurement of FDI (e.g. valuation problems, negative FDI-flow
values; cf. Falzoni, 2000) we do not use a logarithmic specification, but we
normalize bilateral FDI flows by the host-country GDP in order to reduce
existing heterogeneity between country-pairs in FDI flows.

16.4.2 Independent variables

As we are entirely concerned with the second question raised above (where
to locate?) our independent variables have to be valid proxies for host country-
related L-advantages. We base our choice of independent variables upon the
findings of some recent and/or widely cited studies.8 Specifically, we use as
right-hand-side variables proxies for the L-advantage taxation, which is our
variable of main interest and we control for other important location factors.

(a) Taxation (beatr)

In Bellak et al. (2004) we argue that from a conceptual and empirical point
of view forward-looking effective tax rates should be used for assessing the
role of corporate income taxation on FDI. More precisely, we argue that for
location decisions of MNEs beatrs should be used. Table 16.5 summarizes
this view. It shows the relation between FDI and taxation concerning the
problem of location choice. From the OLI paradigm we conclude that the 
L-advantages determine the location choice (where?) in the case of FDI.
Combining this FDI-related argument with the argument of the taxation
literature, which states that for discrete choices the average tax rate is relevant,
reveals that beatrs are the relevant L-factor to reflect the tax component of

Christian Bellak and Markus Leibrecht 277

Table 16.5 Parent company’s location decision: OLI and taxation

Determinants
Decision according to the OLI Relevant effective
problem paradigm FDI-decision tax rate

1. FDI? O, L, I
2. Where? Lj Choice of particular Average

(e.g. tax burden) host countryj

3. Conditional
upon location: – Scale of FDI Marginal
How much?

Source: Based on Devereux and Griffith (2002).



the location decision of MNEs. Hence, we use beatrs as a measure of the tax
burden. The rates are calculated using the methodology developed by
Devereux and Griffith (1999). For further details concerning assumptions
and the calculation, see the Appendix and Bellak et al. (2004). We expect a
negative sign of the estimated coefficient.

(b) Market size (popmio)

In theory host-country market size increases FDI since a larger host market
increases the likelihood that MNEs will be able to recoup the costs of their
foreign investment (Navaretti and Venables, 2004). We therefore expect a pos-
itive sign of the estimated coefficient. Market size is proxied by the population
(in millions) of the host country.

(c) Privatization (share)

The share of the private sector in the host country’s GDP as published annually
by the European Bank for Reconstruction and Development (EBRD) is
intended to capture the privatization process in the CEEC-5 (EBRD various
years; Holland and Pain, 1998). An increasing private market share implies
privatization of former state-owned property and hence the possibility for
foreign firms to engage in FDI. Moreover, privatization may act as a signal of
commitment to private ownership (Holland and Pain, 1998) and a larger
private sector market share per se implies more possibilities to engage in FDI.
We therefore expect a positive sign of the estimated coefficient. Figure 16.1
depicts the close interrelationship between FDI and privatization revenues
on a descriptive basis.

(d) Distance (dist)

Distance is an important determinant of FDI (Brainard, 1997). It is especially
relevant for production FDI where economies of scale on the plant level of
the affiliate have to be weighed against the costs of exporting. This measure
has been frequently used in gravity-type models as well as in specifications
in empirical studies explaining FDI. The expected sign of the estimated
coefficient is ambiguous a priori. While large distance may encourage FDI
due to an I-advantage it also may discourage it due to the lack of market
know-how, higher communication and information costs and differences in
culture and institutions (Buch et al., 2004 and 2005; Buch and Lipponer,
2004).

(e) Home-country population (pophmio)

In order to account for size differences of the home countries, we include
population of the home countries (in millions) as a control variable. Since
the outward investment potential of larger countries is higher than that of
smaller countries, home-country size is expected to be positively related to
inward FDI in the host country.9
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(f) Tariffs (tar)

Tar is the ratio of tariffs on imports over imports of goods and services. From
a theoretical point of view the sign of the coefficient of this variable is a priori
ambiguous depending upon the underlying motive for FDI. If the observed
FDI is mainly HFDI then the market imperfection theory of FDI suggests a
positive sign. High trade costs may encourage HFDI because servicing more
distant markets via exports is more expensive, not least because of transport
costs. In this case HFDI occurs due to an internalization advantage (tariff-
jumping FDI). On the other hand if FDI is mainly VFDI then theory suggests
a negative sign (Frenkel et al., 2004; Navaretti and Venables, 2004). In the
case of VFDI high trade costs can be seen as a location-disadvantage, which
deters FDI. At first sight, for the CEECs we emphasize the tariff-jumping
hypothesis, which refers to final-goods production to supply the host-country
market. Yet this reasoning, which suggests a positive relationship between
trade costs and FDI, is not relevant here, since trade costs have been lowered
substantially in absolute terms during the last years, especially vis-à-vis the
EU. Rather, we expect a negative relationship between trade costs and FDI
flows, i.e. the lower the tariffs on imports, the higher the incentive to under-
take FDI with a high input share supplied mostly by the parent company from
abroad.
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Figure 16.1 Privatization revenues and FDI

Source: EBRD Transition Reports, WIIW database.
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(g) Risk (risk)

In countries in transition, where not only economic, but also political turmoil
may arise, political risk may play a role as a determinant of FDI, too. We
expect a negative relationship (a positive coefficient) between risk and FDI.

(h) Inflation (infl)

The sign of the coefficient of this variable is a priori ambiguous. On the one
hand, it may have a negative impact upon FDI due to the macroeconomic
instability which high inflation rates imply (Buch and Lipponer, 2004). On
the other hand, it may have positive effects, for example, via exchange rate
changes: an appreciation of the home country’s currency alters the price for
acquiring assets in the host country and it may lead to a substitution of
exports for foreign production. For our sample it is important to note that
inflation has been brought down substantially compared with the early
transition period. Hence it may no longer impact (negatively) upon FDI.

16.4.3 Methodology

Our data set includes a panel of seven home countries (i), five host countries
(j) and seven years (t). The estimated model is generally specified as follows:

(16.1)

fdigdpijt is the FDI to GDP ratio and Xijt, Wjt and Zit are (1 x kl, l � 1,2,3) vec-
tors of right-hand side variables described above. All of the right-hand side
variables except beatr, dist, popmio and pophmio are measured in levels. The
beatr is used in log-form to allow for possible non-linearities. More specifi-
cally, the log-form implies that the higher the beatr the higher the absolute
change in beatr for a given change in the dependent variable needs to be.
Popmio, pophmio and dist are used in log-form as this reduces the range of val-
ues of the variables and makes estimation procedures more robust. Owing to
the inclusion of relatively large countries like Poland (among the host coun-
tries) and the US (among the home countries), respectively, or relatively dis-
tant home countries (US), a log-transformation is needed. �t,�i, and �j are
fixed time, host- and home-country effects. This specification follows
the gravity-model literature (e.g. Mátyás, 1997; Frenkel et al., 2004). eijt is the
remainder error term.

The model is estimated by pooled OLS. In a first round of specification
search severe outliers are detected by using common descriptive statistics
(studentized residuals, Cook’s Distance) and added variable plots. Ten data
points are detected as severe outliers (GER-SK (2002), GER-SK (2000), GER-
HU (1998), GER-CZ (2002), US-SK (2001), US-HU (2000), UK-HU (1999), FR-
SK (2002), FR-PL (2000), AUT-SK (2001)). These data points make up about
four per cent of our sample and are dropped from the analysis.

fdigdpijt � X�ijtB1 � W�jtB2 � Z�itB3 � �t � �i � �j � eijt
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In a second round we estimate various models starting from one which
includes all of the variables described above. Since tests (Breusch–Pagan-
test for heteroskedasticity and Arellano–Bond-test for serial correlation;
see Table 16.6) show the presence of non-spherical residuals, we use Newey–
West robust covariance estimates (lag of 2) throughout the analysis. We first
test the fixed effects for significance via robust Wald tests. This shows that time
as well as host-country fixed effects can be removed from the specification.
Home-country fixed effects are jointly highly significant.

Next we analyse the sign and significance of our substantive variables in
. Insignificant variables are dropped stepwise. As insignificance

may be due to multicollinearity we check for its presence via (robust) Wald
tests, cross-correlations, variance inflation factors and condition numbers.
High multicollinearity does not seem to be a problem (see Table 16.6 below).
Four variables (lnpophmio, risk, tar and infl) are dropped one by one, with lit-
tle impact upon sign and magnitude of the remaining coefficients. We
include time and host country fixed effects again after dropping lnpophmio,
risk, tar and infl in our specification, but they remain insignificant.

X�ijt, W�jt, and Z�it
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Table 16.6 Correlation matrix

lnbeatr lnpopmio lnpophmio lndist share infl tar risk

lnbeatr 1.00
lnpopmio 0.39 1.00
lnpophmio 0.21 �0.00 1.00
lndist 0.11 0.09 0.76 1.00
share 0.24 0.26 �0.01 �0.05 1.00
infl �0.18 0.13 �0.00 0.05 �0.30 1.00
tar 0.47 0.61 0.00 0.06 �0.28 0.30 1.00
risk �0.51 �0.20 0.00 0.02 �0.24 0.16 �0.24 1.00

Table 16.7 Summary statistics: dependent variable

Variable Obs Mean Std. Dev. Min. Max.

fdigdp 235 Overall 0.356 0.460 �0.689 2.486
Between 0.344 0.004 1.332
Within 0.318 �0.787 2.044

fdigdp by host
country

CZ 0.450
PL 0.353
HU 0.519
SI 0.180
SK 0.293

gdp Overall 63010.50 55858.89 15882.10 207128.20
Between 53988.70 19463.52 164549.10
Within 15471.67 19556.15 108264.90
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Table 16.8 Summary statistics: independent variables

Variable Obs Mean Std. Dev. Min. Max.

lnbeatr 235 Overall 3.421 0.262 2.936 3.839
Between 0.250 2.938 3.728
Within 0.085 3.164 3.623

share 235 Overall 72 7.612 55 80
Between 6.599 61.428 77.857
Within 3.807 64.142 79.5

lndist 235 Overall 6.899 1.024 4.036 8.900
Between 1.054 4.036 8.900
Within 0 6.899 6.899

lnpopmio 235 Overall 2.135 0.981 0.684 3.654
Between 0.980 0.687 3.651
Within 0.0038 2.127 2.143

lnpophmio 235 Overall 3.844 1.064 2.074 5.663
Between 1.076 2.079 5.616
Within 0.0127 3.809 3.897

tar Overall 5.663 8.992 0 46.230
Between 6.779 0.005 19.360
Within 5.944 �6.440 33.864

infl Overall 8.240 4.614 1.290 21.200
Between 2.629 5.386 13.273
Within 3.835 0.238 17.913

risk Overall 14.194 3.283 7.600 19.170
Between 3.088 9.597 17.170
Within 1.216 10.154 17.194

beatr Overall 31.650 7.866 18.850 46.520
Between 7.389 18.887 41.931
Within 2.943 22.235 38.021

16.5 Results

Our final specification includes lnbeatr, share, lnpopmio, lndist and a full set of
home-country dummies as regressors.

Table 16.9 shows that controlling for major determinants of FDI flows tax
rate reductions had a statistically significant impact on fdigdp in the past. From
a more substantive point of view the coefficient on lnbeatr of �0.330 implies
that a one per cent decrease in the beatr increases fdigdp by 0.0033 percentage
points. Evaluated at the overall averaged fdigdp (about 0.356 per cent; see
Table 16.7) and the overall averaged host-country GDP (about EUR 63010.5 mn,
see Table 16.7), a one per cent reduction of the tax rate ceteris paribus would
lead to an increase of FDI inflows of about EUR 2.10 mn on average. From the
coefficient on lnbeatr a tax-rate elasticity (semi-elasticity) of about �2.93
(evaluated at the overall averaged mean of fdigdp and beatr) is derived. Given
the overall averaged mean beatr of about 31.65 per cent (see Table 16.8) the



semi-elasticity implies that a decrease of the beatr to 30.65 per cent would
increase FDI inflows by EUR 6.7 mn. The semi-elasticity of �2.93 is substan-
tially larger than the median semi-elasticity of �0.22 surveyed by Bellak et al.
(2004) and it is much more in line with the results derived by DeMooij and
Ederveen (2003).

The coefficient of share implies that a one percentage point increase in
share would ceteris paribus increase of fdigdp by 0.0081 percentage points. This
results in a semi-elasticity of �2.27. Hence, a one percentage point increase in
the private market share results in an increase of FDI flows by 2.27 per cent.
Given an overall mean share of 72 per cent (see Table 16.8) an increase of
share by 1 percentage point will increase FDI flows by EUR 5.10 mn. The semi-
elasticities for popmio and dist are �1.03 and �2.50, respectively (all semi-
elasticities are evaluated at the overall averaged mean of fdigdp and beatr).

Concerning other explanatory variables the insignificance of pophmio may
be explained with the inclusion of home-country fixed effects. The insignif-
icance of tar can be explained with the minor importance of tariffs (overall
mean of 5.6 per cent; see Table 16.8) almost throughout our sample. Political
risk may play no role, because our host countries are not that different in this
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Table 16.9 Estimation results

Dep. Var.: Pooled OLS with Newey–West 
fdigdp robust standard errors (lag 2)

lnbeatr �0.330**
(�2.99)

share 0.0082**
(2.38)

lndist �0.281***
(�3.55)

lnpopmio 0.117***
(3.88)

constant 3.004***
(3.30)

Number of Observations 235

R-squared 38.48
F-Test (10; 224) 12.85***
Arellano–Bond-Test AR(1) 2.92***
Arellano–Bond-Test AR(2) 2.02**
Arellano–Bond-Test AR(3) 0.87
Breusch–Pagan-Test 87.07***

Note: t-values in parenthesis.
*/**/*** denote significance at the 90/95/99% confidence level.
Home-country fixed effects included and significant.
Host-country and time-fixed effects are not significant.
risk, tar, infl and lnpophmio are not significant.



respect and, because the host country with the lowest risk level (Slovenia)
also has the lowest fdigdp value (see Table 16.7). The insignificance of infl is
in line with other studies (e.g. Frenkel et al., 2004). Moreover inflation has
been brought down considerably in the host countries considered here.
Hence the insignificance of inflation seems to be a plausible result.

Finally, standardized coefficients (not shown) suggest that dist is the most
important determinant of FDI in our specification. From a policy perspective
perhaps more interesting is that taxation (beatr: beta � �0.189) exerts a
slightly stronger impact upon FDI than the privatization process (share:
beta � �0.135).

16.6 Summary

During the past few years lowering the corporate tax rate was seen as a key
policy instrument for attracting FDI of foreign MNEs into the CEEC-5. Tax
rates are an attractive policy tool for policy-makers, because they can easily
be changed and are thought to affect the behavior of economic agents
immediately. This chapter investigates whether there is indeed a significant
empirical relationship between corporate taxation and FDI. Our empirical
study, which is based on a panel data set, includes beatrs instead of the statu-
tory tax rate and as controls mainly variables which intend to capture the
differences in L-advantages of the CEEC-5. Contrary to earlier evidence
which suggests a minor role of taxes for FDI in the CEECs, our regression
analysis of FDI flows into five East European host countries from the seven
most important home countries confirms the importance of the tax rate as a
determinant. The deduced tax-rate elasticity is about �2.93. This result is,
inter alia a consequence of replacing the statutory tax rate in the estimation
by a more appropriate measure, namely the beatr.

Hence, from an individual country perspective, tax-lowering strategies
have been successful in attracting FDI in the past. Yet, we doubt that the
results of our analysis provide a good guidance for future policy strategies
(i.e. further tax-rate cuts) in the CEECs, as created assets such as high quality
public infrastructure certainly will become more decisive location factors,
particularly if these countries are to profit more from headquarter services,
R&D activities etc. of foreign MNEs.

Notes

1 This study has been prepared under FWF contract Nr. 1008, Sonderforschungsbereich
‘International Tax Coordination’, �http://www.sfb-itc.at/�.

2 From now on, it is convenient to use the term FDI for the location choice of MNEs,
it being understood that FDI is an operationalization for the ‘activity of MNEs in
the host country’.

3 AUT � Austria, GER � Germany, FR � France, IT � Italy, NL � The Netherlands,
UK � United Kingdom, US � United States.
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4 ‘Overall’ means that local business taxes are included.
5 The overall tax rate for non distributed profits is shown.
6 The analysis starts with the year 1996, due to the deep recession in the CEECs up

to 1995, and ends with the year 2002, due to restrictions in data availability.
7 A detailed data description can be found in the Appendix.
8 In particular we base our choice upon the following papers: Holland and Pain

(1998); Carstensen and Toubal (2004); Frenkel et al. (2004); Desai et al. (2004);
Navaretti and Venables (2004).

9 In per capita terms, however, small countries typically invest more abroad, e.g.
Switzerland, The Netherlands.
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Databases

Austrian Institute of Economic Research database
European Commission AMECO database
Eurostat New Cronos database
European Innovation Scoreboard 2004 database
OECD Foreign Direct Investment Statistics database
UNCTAD Foreign Direct Investment database
Vienna Institute of International Economic Studies database
World Development Indicators database

Appendix: Detailed description of data and data sources

fdigdp

FDI reflects the bilateral net-FDI outflows from the home countries (I) to the
host countries (j) for the years (t) 1996 to 2002. FDI flow data were first con-
verted into a common currency (EUR million) using the average bilateral
exchange rate in t. FDI data are taken mainly from the OECD International
Direct Investment Statistics Yearbook 1991–2002 and the OECD Foreign
Direct investment database. Missing values for the US are substituted by
information provided by the Bureau of Economic Analysis (BEA). For the UK
missing values are amended by data provided by Eurostat European Union
Foreign Direct Investment Yearbook 2001 vis-à-vis Slovakia and the Direct
Investment Report of the Bank of Slovenia vis-à-vis Slovenia. GDP data are
taken from the New Cronos database.
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beatr

The bilateral average effective tax rate is calculated using the Devereux–
Griffiths (1999) methodology, based on the following assumptions and
parameters:

● Three different assets (machinery, building and inventory in the manu-
facturing sector).

● Seven ways of financing a cross border investment of 1 with a pre-tax
financial return of 20: (i) retained earnings subsidiary; (ii) new equity
subsidiary and retained earnings parent; (iii) debt subsidiary and retained
earnings parent; (iv) new equity subsidiary and new equity parent;
(v) debt subsidiary and debt parent; (vi) new equity subsidiary and debt
parent; (vii) debt subsidiary and new equity parent.

● economic depreciation rates of the various assets: 3.61 per cent for
buildings, 12.25 per cent for machinery, 0 for inventory.

● nominal interest rate of 7.625 per cent.
● common inflation rate of 2.5 per cent.
● constant nominal exchange rate.
● a weighted average structure of assets (buildings/machinery/inventory) of

55/35/10.
● a weighted average structure across the various types of financing

(retained earnings/equity/debt): 55/10/35 for parent and 1/3/ 1/3/ 1/3 for
subsidiary.

Our assumptions about the asset structure differ from those of other studies,
which mainly follow OECD (1991), because data on inventories in the
CEEC-5 show that they are far less important than they have been within the
OECD as reported in 1991. Instead, we assign a higher weight to investment
in buildings. Note also that we do not include any tax incentives in our
measure since the choice of relevant incentives in each home and host country
would be arbitrary. beatr is measured in per cent.

share

This variable is taken from various issues of the Transition Report published
by the European Bank for Reconstruction and Development. It is measured
in per cent.

dist

Distance is defined as the geographical distance between the capital cities of
the home and the host country in kilometers. Data are taken from various
internet sources.
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pophmio

Home-country population is defined as total population (in millions) of the
seven home countries. Data are taken from the WDI database and from
Eurostat.

popmio

Host-country population is defined as the total population (in millions) of
the five host countries. Data are taken from Eurostat.

risk

Political risk data are taken from various issues of ‘Euromoney’. 25 is the
maximum value (lowest possible risk level) and zero the minimum value.

infl

As a proxy for inflation the GDP-deflator of each host country is used, taken
from the AMECO database.

tar

tar is defined as the ratio of ‘tariffs on imports’ (from Eurostat, Main National
Accounts, Position D212: ‘taxes and duties on imports excluding VAT’, posi-
tion S13: General Government) over ‘imports of goods and services’, taken
from the European Commission’s AMECO database.
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17
Multinationals and National 
Systems of Innovation: Strategy 
and Policy Issues
Robert Pearce and Marina Papanastassiou

17.1 Introduction

One of the most significant journeys in our understanding of international
business has been that from an essentially centralized view of innovation in
MNEs toward one that encompasses an increasing range of decentralized
inputs and strategic postures. This change in perspective can then be seen as
decisively embodied within comparable changes in the way in which the
effects of international business on individual host countries have been
analysed. Here we can see a refocusing from an FDI-based interpretation of
flows of separate firm attributes (increasingly technology and other intangi-
ble assets rather than finance capital per se) toward a more MNE-strategy
oriented evaluation of how firms position their operations in a specific
location within wider globalized programs (Pearce, 2001, forthcoming). The
aim of this chapter then is to generate a methodology for the assessment of
the ways in which MNEs’ globalized strategies for innovation involve them-
selves with the attempts of national economies to generate and operational-
ize innovation competences as a source of growth and international
competitiveness.

An extremely valuable formulation on which to build an understanding of
these changes and their current implications remains Vernon’s (1966)
original product cycle model (PCM). In the next section, therefore, we show
how external and internal forces altered the environment for MNE innova-
tion from the home-country focus of the PCM towards the need for more
decentralized approaches to innovation. From this, Section 17.3 derives the
elements of a stylized global innovation strategy (GIS). This postulates MNEs
approaching a decentralized innovation strategy by drawing distinctive
capabilities and attributes from several different countries into an integrated
program that enhances their global competitiveness, and thus raises vital
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questions about how the individual national economies are rewarded. The
core aim of the study is then to provide some insights on these questions.
Section 17.4 therefore investigates the implications of the ways in which
components of MNEs’ GIS interact with different elements of countries’
National Systems of Innovation (NSI). Policy interpretation of this is
provided in the concluding section.

17.2 From the product cycle to global 
innovation strategies

It is not necessary to recapitulate here the full detail of Vernon’s (1966, 1979)
PCM. However, several specific points that provide platforms for the
development of our subsequent analysis can be briefly brought out. Thus the
key characteristic of the first stage of the PCM is the centralization of
the innovation process in the home country of a firm that is not yet in any
way concerned with foreign markets.1 This centralization derives, in
Vernon’s analysis, from two factors. First, that without value-adding activities
in other countries there would be no effective means of detecting or access-
ing externally customer-driven ideas for new goods (in Vernon’s essentially
market-driven view of innovation) or emerging technologies. Secondly,
Vernon also elucidates the benefits centralization offers by providing for
close day-to-day contact between key top-level functional participants in
innovation (scientists, market researchers, engineers, entrepreneurial strate-
gic management). We will see that even within the dispersed innovation
networks that have emerged in MNEs the continued benefits of such func-
tional interaction often persist where individualized locally-responsive
completion of product development is pursued.

At the start of the second stage of the PCM overseas demand for the good
emerges in an ad hoc fashion, beyond the current strategic horizons of the
firm.2 Thus, at some time after the initial innovation, at least the more
prosperous and cosmopolitan citizens of other countries reach income levels
that allow them to begin to aspire to ownership of the good and to take the
initiative to secure its import. After a period of more systematic exporting
this stage culminates in firms initiating local production in some of the
good’s more significant foreign markets. Though this decision can involve
routine economic influences, such as trade barriers or input costs, it can also
have a clear market-seeking strategic purpose. Part of this is that local pro-
duction can allow for response to local tastes and supply conditions through
adaptation of the product and process.

By the third stage of the PCM the product and its technology are highly
standardized and familiar so that, with the entry of many rival suppliers, the
market has become very price competitive. This then leads to a further
strategic motivation in the form of efficiency-seeking, where firms carefully
pursue the most cost-effective production locations. This ability now to
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separate where a good is produced from where it is sold was, in practice,
facilitated by increasing freedom of trade. Here one of the key recent changes
in the global economy allows for the internationalization of one of firms’
two core strategic imperatives, in terms of cost-effective supply of their well-
established mature goods. Our analysis then suggests that two other changes
(one external to the MNE and one internal to the firm and, indeed, endemic
to the original PCM process itself) also led to international restructuring of
firms’ other core priority, in the form of generation of new products and the
sourcing of new competitive attributes. Thus the PCM’s process of home-
country innovation followed by a relaxed and gradual diffusion of new
goods into foreign markets needed to be replaced by more proactive and inter-
nationalized approaches to technology generation and product innovation.

The external change that we see as conditioning the need for new
approaches to innovation in MNEs is that, through most of the last third of
the twentieth century, the spread of sustained economic growth led to an
increased number of countries at quite similar and high levels of income.
Taken with increased numbers of firms competing internationally and the
shortening of product life cycles3 this meant that, even if the essence of a
new innovation emerged in one location, firms would need to get the new
good into all key markets with the greatest possible speed.

Internal to the firm, once it has been through the PCM, the assumption
that it is not a MNE has been removed and this alters its organizational
structure in a way that, in effect, provides it with the mechanism to deal
with the new competitive need provoked by the external change. Thus the
second stage of the original PCM saw the establishment of local-market-
focused subsidiaries in other high-income markets. These can provide the
vehicle for getting new goods into key markets very promptly. Indeed it
would be an expectation of internal competition in MNEs that ambitious
subsidiaries in major markets would demand early access to important new
products emerging elsewhere. If these subsidiaries had, as suggested by our
interpretation of the second stage of the PCM, already developed in-house
capacity to individualize established products to meet specific distinctive
characteristics of their local market and production conditions, they could
then become, in effect, part of new innovation processes. Thus, rather than
adapting well-established goods in an ex post fashion, they could acquire
early access to a development process whose essence (new technology and
market ideas) is emerging elsewhere in the MNE and complete its own
version of the innovation that responds to aspects of its own competitive
context. This would, in some ways, collapse the first two stages of the
original PCM into one internationally-differentiated innovation process.4

From the viewpoints previously outlined we can distil three aims for the
global innovation strategy that we describe in the next section and which
become central to the subsequent analysis. First, the MNE needs to secure
the key ground-breaking inputs into a major new innovation in the most
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effective manner possible. Importantly the emphasis of this effectiveness
does not relate primarily to costs, though it must be accepted that adequate
budgeting for these expenditures becomes a delicate balancing act in firms
facing the myopic short-termism of immediate profitability and support for
the share price (with a problematic concomitant reluctance to allow for
the need to reinforce future sources of profitability and, ultimately, competitive
survival). Instead, the primary aim of this effectiveness is to maximize the
possibilities for securing access to important new scientific knowledge
(adding science-driven potentials to the likely origins of major innovations)
and customer-originated ideas for radical extensions of an industry’s com-
petitive scope. Since we would see increasing technological- and market-
heterogeneity as a central feature of the evolving global economy the
implication of this first aim of the GIS is a need to monitor, and secure first-
mover access to, potential sources of the primary inputs that drive major
innovations, through internationalized approaches to precompetitive R&D
and market research.

If the MNE does put together the fundamental components of a major
new innovation (the ‘new product concept’ that we elaborate in the next
section) then the second aim of the GIS will be to get it into all key markets
as quickly as possible. Thus the intensity of globalized competition, and the
ability of rival firms to quickly generate their own variants of the new good,
means that the innovating MNE needs to maximize returns during its period
of monopoly supply and therefore must target all relevant markets as an
integral part of the innovation process. The third aim then adds an impor-
tant dimension to this by suggesting that the new good should enter all
segments of the global marketplace not only quickly, but responsively. In
many industries it is accepted that differences in economic conditions,
regulations and tastes, mean that extensive variation of products yields
competitive advantage in different segments of the global economy.
Responding to such differences ex ante, within the innovation process of
new goods, can then represent a significant step forward compared to earlier
ex post adaptation of mature products.

17.3 A global innovation strategy

In this section we outline an idealized approach to a GIS available to 
a contemporary MNE5 (Pearce and Papanastassiou, 1996; Pearce, 1997;
Papanastassiou and Pearce, 1999). We see this as implemented through two
stages, each of which is articulated around a different type of R&D laboratory.6

Thus the first, precompetitive, stage of the GIS is positioned (Figure 17.1)
around a network of Internationally Interdependent Laboratories (IIL),7 and
seeks to contribute to achieving the first aim (or benefit) of globalizing
innovation activity. Thus MNEs with a perception of a range of separate
scientific disciplines that could provide new results that contribute to a

292 Multinationals, Clusters and Innovation



technology-driven component of innovation, acknowledge technological
heterogeneity (i.e. that different countries’ science-bases provide frontier-
quality research capabilities in different areas of specialization) and set up a
portfolio of IILs to tap into the distinctive potentials of different NSIs.
Though the set of IILs can be seen as seeking to be a balanced portfolio, in
the sense that each aims to take independent responsibility for covering
research in a potentially important area of science (that reflects a strong dis-
tinctive capacity of its host NSI), the MNE also needs them to generate at
least ad hoc networking (interdependency) in terms of exchange of results,
questions and opinions. Thus the perception of potentials for future
commercial innovation emerging from basic research may well derive from
insights representing synergistic combinations of results from different
projects in different IILs, and the further progress of these potentials may
then benefit from the building in of complementary research reflecting the
specialized disciplines of additional parts of an IIL network.8 Thus
Figure 17.1 includes lines and arrows connecting IILs, reflecting the benefits
of knowledge flows that can enrich and condition the work of individual
labs in terms of their contribution to the ultimate strengthening of the MNE
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Source: Authors.
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group’s core scientific competences. Crucially arrows also depict a more
persistent and routine reporting of results and details of ongoing programs
from each IIL to a central co-ordinating ‘parent’ laboratory (along with
similar flows from complementary market-research groups).

The preceding point leads us to the co-ordinating role of a ‘parent’
laboratory in a GIS, and indeed of the status of a home-country parent HQ
in an MNE which is now placing significant emphasis on the decentralization
of much of its creative and innovative strategic activity. The centralization of
innovation in Vernon’s original PCM also implied that, at least in its early
life, the MNE that emerged would be a hierarchy. Once the forces outlined
earlier undermined such a center-dominated hierarchy and allowed dynamic
forces into dispersed operations, however, the center remains pre-eminent
but in a rather reformulated fashion. Thus we can now see a ‘center’ as no
longer generating all the key competitive competences and taking full
responsibility for the planning of their use throughout the group. Instead, in
this more heterarchical (Hedlund, 1986, 1993; Birkinshaw, 1994) context,
it is the HQ that aspires to the fullest understanding of what is evolving in
dispersed operations and, from this, of securing an effective balance in
networks of both supply and creative units (Papanastassiou and Pearce,
1999; Pearce, 1999a).

Then, in a fully-developed GIS scenario, we can see a central or parent
laboratory as co-ordinating a group of IIL projects, with their potential for
overlaps and synergies, and then collating the outputs of these separate
units. One responsibility of this central lab may be to nurture and facilitate
interdependence between IILs by encouraging the sharing of results and by
inculcating a non-defensive culture in which it is routinely acceptable for
one IIL to see its work taken up by another.9 Crucially it may also be such a
central lab that is most naturally committed to discerning applied research
potentials in the basic research output. Thus the commercial potentials of
precompetitive work may often not be perceived from individual isolated
basic research projects, but only when various results are brought together
and evaluated dialectically in terms of their resonance (consistencies, incon-
sistencies, overlaps and interdependencies). The parent lab may then
allocate back into the appropriate parts of the precompetitive IIL network
responsibilities for necessary applied research that is needed to complete the
technological basis for possible commercial innovations.

In the GIS the first stage is completed when the center (bringing together
market research perceptions as well as scientific results) is able to fully
define the essential elements of a new product concept (NPC). This NPC
does two things. First, it fully defines the essential nature of the major new
service through which the innovation will extend the competitive scope of
the firm and industry. Secondly, it puts into place (from basic and applied
research of stage one) all the technologies necessary to secure effective supply
of a prototype of the good. However, to secure the second and third aims of
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a GIS this new good needs to be got into each segment of the global market
place quickly and in forms that fully respond to particular localized tastes
and conditions. Thus the remaining responsibility of the ‘center’ in a GIS is
to allocate product development responsibilities to particular subsidiaries,
and to provide them with the core details of the NPC (i.e. to articulate and
organize stage two of a GIS).

As depicted in Figure 17.1, the second stage of a GIS is implemented
through product mandate (PM) subsidiaries and associated locally integrated
laboratories (LIL). Thus a PM gains, from its MNE parent, full responsibility
for developing a product (here by filling in the locally-responsive details of a
NPC), its initial production, marketing and further competitive evolution.
To do this a PM builds a strong functional scope, including R&D, market
research and assertive marketing, creative engineering and an impetus from
an ambitious management that is committed to the unit’s individualized
competitive status in the MNE. A LIL is a central element in the PM’s
creativity, and essentially mediates new science emerging from applied
research to the other functions (i.e. those with which it works in a closely
integrated fashion) involved in the innovation process. Thus a LIL will not
itself carry out further pure scientific investigation, but instead learn a core
new technology, interpret it to associated functions (marketing, engineer-
ing) and thereby play a key role in its practical manifestation in new goods,
services and production techniques.

In a fully-developed GIS an MNE will authorize a separate PM/LIL nexus in
each of several regional markets to generate a distinctive variant of the NPC
that responds to all the idiosyncratic tastes and needs of its regional
customer base and optimizes the production technology in its use of the
input environment (availability and price of factors) of the host country.
A subsidiary operating in this manner can be designated as having a regional
product mandate (RPM).

With the completion of separate product developments in its group of
RPMs the GIS provides its contribution to one of the MNE’s two core strategic
priorities, by providing major additions to the product scope that are based
on new knowledge competences. In a way presaged within the PCM these new
products will eventually lose the competitive edge of originality and unique-
ness, so that they may fall within the purview of an MNE’s second strategic
priority, i.e. the need to supply maturing products in more cost-competitive
ways. At this point some supply of these goods may be relocated to cost-based
rationalized product subsidiaries (RPS) elsewhere in the group. The role of an
RPS is to take on production of well-established goods of the MNE in a cost-
effective manner. Thus Figure 17.1 shows an RPS in country E taking on
production of a good originally developed in RPMa and one in country F
similarly inheriting supply responsibility for a good created in RPMd.

This efficiency-seeking behavior takes us back into the worlds of hierarchy
and technology transfer, in the sense that the roles of RPSe and RPSf depend
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on using technologies finalized by RPMa and RPMd. Such technology transfer
we see as mediated by another type of R&D unit, the support laboratory (SL).
Two variants of the SL role are depicted. Thus RPSe includes an SL1-type unit,
whose aim is to learn the technology from RPMa and secure its effective
assimilation and activation in the RPS’s supply. Alternatively SL2 activity is
depicted as a supplementary aim of the LIL in RPMd, seeking to organize the
outward transfer of those parts of the RPM/LIL’s technology that will be used
in RPSf. In effect the SL2 teaches RPSf to apply and use its new technology.

The emergence of this efficiency-seeking priority emphasizes the vulnera-
bility of any innovation-based unit to product-life-cycle forces. In the case of
PM/LIL operations the question of the ability to sustain dynamic creativity is
enhanced in a GIS scenario where it is dependent on access to group technol-
ogy and new product ideas (the NPC). Thus the persistence of PM/LIL units
often depends (externally) on the parent MNE group’s ability to generate
new innovation potentials, and (internally) on the host-country’s ability to
support those aspects of its NSI that enable the facility to continue to attract
elements of the group’s creative programs. The presumed ideal of a PM
would in fact be to escape from a GIS and internalize more local inputs
(science, market research, etc.) into a fully localized creation of a unique new
good with world market scope (i.e. become a world product mandate, WPM).

In this characterization of the GIS MNEs achieve major increments in their
global competitiveness by combining different inputs from many national
systems of innovation. The implications of this for the technological
progress and competitiveness of these individual national economies is the
subject of the next section. To facilitate this we adopt a simple linear NSI
comprising basic research, applied research, product development and
adaptation of products and processes. Though this is a one-dimensional
perspective on a complex and interactive system10 it does delineate the types
of work that can interact with facets of the GIS.

17.4 MNEs’ participation in NSIs

This section uses the concept of a GIS to evaluate how MNEs participate in
individual NSIs. For each stage of an NSI we indicate the institutions
(subsidiaries and/or laboratories) through which MNEs operate, what they
interject into the NSI through such units, and the ways in which they co-opt
and utilize the relevant outputs.

17.4.1 Basic research

The institutional arrangement through which MNEs’ GIS enters the basic
research component of an NSI is the IIL. This provides inputs into the NSI in
two ways: funding and new dimensions of technology. As we have defined it
an IIL is a wholly-owned and fully-controlled research facility of an MNE
operating within another country’s NSI. The aim is to generate new research

296 Multinationals, Clusters and Innovation



results whose value is likely to be perceived in a manner that is synergistic
with other results (or supportive of ongoing research agendas) elsewhere in
the group. A MNE’s financial commitment to an IIL is likely to be manifest,
first, in expanded scientific infrastructure, through the building of new labs
or the extensive refurbishment and re-equipment of existing ones.

The second funding component of an IIL will take the form of salaries to
locally-trained scientists. Thus the distinctive research capacity that emerges
in an IIL is expected to derive from the recruitment of a balanced team of
local scientists, who possess specialist capabilities that reflect their educa-
tion, training and previous research work within the country’s science-base.
This immediately raises the crucial point that these are potentially scientists
(experienced and successful researchers and, perhaps, their emerging ‘star’
protégées) with a very high opportunity cost to those local institutions that
fail to retain their services. MNE funding through salaries may, therefore, be
merely crowding-out some of the higher-quality possibilities in local labs.11

This must be acknowledged as an important factor, albeit one that is hard to
evaluate practically since it invokes a particularly complex version of the
counterfactual situation. Two positive possibilities of the IIL can be sug-
gested, though.

First, the work the scientists do in the IIL may be more productive
(in terms of strengthening local technology scope and then, perhaps, feeding
through to better performance of the wider local economy) than they could
have achieved in a host-country institution. How this might eventuate is a
key element in the analysis here. Secondly, the top local scientists recruited
by IILs might not have perceived the continued development of their careers
to be in the research units of the firms and universities of their country
of origin. They may initially have been candidates for the international
migration that is increasingly common in high-quality human capital, with
the improved funding (their salaries and project support) and/or the
renewed and extended research stimulus of IIL work instead now retaining
their local commitment. This is likely to have positive externalities, or
spillovers, into the local scientific community beyond their direct benefits to
the (admittedly ‘foreign’) lab they now work for. This may include charismatic
stimulus (through public lectures, university visits, contributions to broader
controversies and intellectual debates, etc.) to younger scientists outside
their own institution, or inputs to the formulation of wider scientific policies
and programs (serving on government advisory boards, funding bodies,
committees of enquiry, etc.).

The second input into an NSI deriving from the operation of an IIL can be
seen as technology itself, in the sense of new research options emerging from
access to an additional, but essentially complementary, body of scientific
knowledge and competence (i.e. that of the parent MNE). Thus where an IIL
is located is determined by the ability of the host-country’s technological
heritage and current research capacity to support the type of investigation
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required. But what that research is determined by the MNE’s own technology
trajectory (Papanastassiou and Pearce, 1999). This trajectory can be seen to
comprise the MNE’s current stock of core technology and its embodiment in
a product range, and a broadly understood view of the directions in which
these are expected to evolve through basic research (IILs) and product
innovation (LILs). Thus the perceived needs of extending and enriching the
technological trajectory will determine the range of scientific disciplines to
be researched in IILs. The essentially evolutionary nature of this will also
indicate that particular IIL projects, while clearly seeking to benefit distinc-
tively from the specific strengths of the host-country inputs, are likely also
to be defined in the light of existing MNE technologies (those seen as potential
bases for valuable progress) and indeed, to some degree, will use these tech-
nologies among the building blocks from which research programs are
generated.

An idealized interpretation of the effects of IILs on the basic research
component of an NSI is that they can both deepen and widen the scope of
the work undertaken. Access to improved funding, and to a body of comple-
mentary technologies, can reinforce the scope for the NSI to further pursue
those lines of basic investigation that are dictated by its own technological
heritage and established specialisms. Here the IIL supports the processes of
agglomeration that deepen the focus on particular areas of science for which
the NSI already has an established reputation of world research leadership.
But IILs’ agendas may, to some degree, also work against these agglomerative
forces, without necessarily weakening the ability of distinctive basic research
to benefit the rest of an NSI (and economy).

Thus research issues and current technologies of MNEs may ask somewhat
different questions of the NSI’s strengths than would have been articulated
by purely local scientific and commercial interests. If the symbiotic process
between the two scientific communities (MNE and NSI) works effectively the
IIL research agenda will then differ from that which is purely locally driven,
but be no less logical as an evolution of the research programs. Compared to
what would have happened in their absence, IILs may widen the basic
research agenda of the host country, but in ways that remain coherent and
cohesive with the balanced and logical progress of the NSI. Ideally IILs carry
out projects that would not otherwise have been undertaken but which,
nevertheless, make distinctive use of the defining strengths of the local
science-base and research community.

Within the concept of a purely national innovation system the justifica-
tion for support (financial and institutional) for precompetitive basic
research is that ultimately some of the output will fuel commercial progress
and supply part of the basis for the competitive evolution of the economy.
However, while the networked position of MNEs’ GIS participation may
bring in resources that enrich and stimulate the basic research component of
an NSI, these interdependencies may also influence the future application of

298 Multinationals, Clusters and Innovation



their results in ways that diminish the contribution to the rest of the NSI.
The international linkages and aims of GIS programs may mean that the
innate tendency is to see the output of IILs more in terms of potential
‘lateral’ flows to other elements of the group than ‘horizontal’ to another
phase of the NSI.12

There is, of course, a very real potential for MNE basic research output to
move into applied research in the same NSI (indeed, almost inevitably, in the
same unit). Thus the perception of possible eventual commercial use for
particular basic research results may emerge in the IIL that carried out the
project, and this may secure for it the permission to accede to the appropriate
applied research. A strong IIL can internalize the crucial basic/applied
research transition.

But the scope for leakage out of the NSI is, as observed, also very strong.
Basic research results of an IIL may be transferred to another part of the MNE
science community in two forms. In the first the possible commercial
applications may, again, have been perceived in the basic researching IIL, but
permission for further applied research may this time be denied. Here a
group-level decision determines that another IIL, in another country, is
better equipped to perform the type of applied research that appears neces-
sary. The second case is the GIS scenario where research results flow to, and
are assimilated by, a central/parent laboratory.

17.4.2 Applied research

MNEs’ applied research in a particular NSI still takes place mainly within an
IIL-type facility and still targets the solution of an essentially scientific
problem. From the point of view of the GIS, however, the investigation is
now less purely speculative, in the sense that the need to answer a more
specifically-defined scientific question is perceived in terms of an emerging
commercial possibility. The applied research problems posed here are now
likely to derive extensively from a new body of knowledge, and thus be
positioned within a complementary range of questions, that resulted from
antecedent basic research in the MNE and the perception of possible
competitive uses for it.

Additional funding clearly remains a routinely significant input of MNEs
to the applied research component of an NSI. However, it is the ability now
to ask very specific and potentially highly-rewarding questions, that are
defined within a complementary body of supportive new basic research, that
becomes relatively more important. This can happen in two ways. First, as
part of the wider group-defined GIS program. Secondly, in a more self-
contained (horizontal) fashion, where the IIL is able to carry through to an
applied research context the investigation of issues deriving from its own
basic work.

In ways that closely resemble those indicated earlier for basic research the
MNE inputs can both enrich generally, and refocus the content of, the
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applied research component of an NSI. However, the latter element may
have particularly significant consequences here. While MNEs’ involvement
may well increase the amount and scientific quality of the applied research
done in an NSI it will mean that an increased proportion of output is likely
to be diverted away from support of the local economy towards the global
technological and innovation programs of the sponsoring companies.

Of course it remains possible that an MNE’s important applied research
results could feed forward into product development operations in the same
NSI. Two factors endemic to the global aims and options of MNEs can
mitigate against this, however. First, even if an IIL has resolved all the scien-
tific questions relating to an innovation (or, at least, has access to all the
needed technology) it may still be that the MNE’s operations in the same
country do not provide the ideal context for the fulfillment of the commer-
cial innovation process. Thus the other functional inputs that complement
science in the process of innovation may be perceived as better equipped to
take forward the commercial activation of the applied work in another
location. Even where an innovation is self-contained around a small body of
new science from one precompetitive research location the parent group’s
evaluation of its range of options in other functional inputs may provoke
the outward leakage of the new knowledge to the benefit of other NSIs.
Secondly, the applied research done in an IIL may in fact be far from self-
contained, and it is then innate to its role in a GIS that the results will flow
from the NSI to feed into a broader program that is co-ordinated elsewhere.
Though the results may ultimately be a significant component in building
the technological base of a NPC this cannot influence the country’s partici-
pation in the eventual commercialization process.

17.4.3 Product development

MNEs’ involvement in the product development facet of an NSI is
operationalized through two institutions; a product mandate (PM) subsidiary
and an associated locally integrated laboratory (LIL). The PM, we recall, takes
full responsibility for the innovation, initial production, marketing and sub-
sequent competitive evolution of a product. The LIL is a central element in
the PM’s creativity, and essentially mediates the new science emerging from
applied research to the other functions involved in the innovation process.
The framework envisages two scenarios through which new technology
enters an MNE’s operations in the product development stage of an NSI.

First, the PM’s innovation process may be predominantly driven by the
results of applied research secured through the internalized (horizontal)
transfer of scientific output from precompetitive IIL-type work in the same
country. This independent and self-contained subsidiary-level approach to
innovation will also need, and be partly defined by, top-quality marketing
inputs, since it will derive locally the broad new product concept (NPC) as
well as then fill in the precise details of its commercialized form. Although
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the scientists recruited for the LIL will embody less distinctive capacities
than the basic researchers of IILs, they will still need the talent to compre-
hend, articulate and apply new results and often, therefore, represent a
significant opportunity cost in terms of their non-availability to indigenous
enterprise. As suggested, the PM’s market researchers are certainly also likely
to be among the most creative available and their recruitment, again,
represents a significant opportunity cost to local firms.

Against this (and subject to the usual counterfactual uncertainties) this
scenario has powerful potential to enrich the product innovation phase of
an NSI. Notably it means that where an MNE’s involvement in the previous
stages has generated distinctive outputs in precompetitive science these are
co-opted to secure equally distinctive outcomes in market competitiveness.
Also it means that a product innovation secured in a PM can have greater
competitive impact than would a comparable one in a local enterprise, since
its markets may be determined by the MNE’s wider global perspectives. Thus,
we can suggest, if a new good is derived essentially within one NSI it is likely to
represent a unique addition to the group’s product range and potentially
have access to all the world’s markets. We thus designate the subsidiary
activating this self-contained scenario as a world product mandate (WPM).

The alternative GIS scenario determining the role of the RPM/LIL nexus in
innovation involves it in the completion of a process begun elsewhere in the
MNE group, by picking up an outline NPC and its associated science and
generating from it a fully market-responsive and efficiently-produced good.

Where a RPM wins the responsibility to fill in the competitive detail of an
NPC it is likely to do so by asserting the capacity of its host NSI to supply the
necessary creative inputs (scientists, marketing, engineering), rather than
any potentials for low-cost production possessed by the wider local
economy.13 To do this, we have noted, it will be seeking to recruit top quality
local personnel with potentially high opportunity cost to indigenous firms’
innovation activity.14 Against this, potential external benefits or spillovers
may also be discerned in an enhanced learning scope available to local per-
sonnel that are recruited for the RPM/LIL’s operations. Thus the process of
assimilating the technology and ideas underpinning the NPC will involve
these personnel in interaction with the high-level creative activity of the
MNE group, which may inculcate valuable new attitudes and perceptions on
the organizational procedures of efficient innovation. This will immediately
strengthen the NSI by deepening the LIL’s in-house ability to retain and
enhance its position in its group’s innovation network. Beyond this the
increased experience of these personnel in the formulation and operational-
ization of innovation processes (additional to an enhanced competence in
their specialized functional area) may be of immense value if they decide to
move back into indigenous enterprise.15

Overall there are realistic reasons for an expectation that MNEs’ use of the
RPM/LIL nexus in a globalized approach to innovation can interject
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knowledge and resources into individual NSIs in a manner that can result in
enhanced competitiveness of the local economy. The sources of this
competitiveness in technology and creative personnel impute to these MNE
operations a role in generating a country’s dynamic comparative advantage.
Within the host economy the immediate benefits of this competitiveness
may take the form of new and higher-quality products available to consumers
and an upgraded employment structure encompassing higher-value jobs.
However, the innate involvement of RPM/LIL operations in MNEs’ global
strategies also implies the benefit of improved international competitiveness.
Thus the key manifestation of success for the MNE takes the form of signifi-
cant exports from the host country, as the PM fulfills its responsibility to
supply new goods to, at least, parts of the company’s global markets. The
origins of this in successful innovation characterize this as technology gap
trade.

17.4.4 Adaptation

While the previous stage of our NSI involved the generation of the original
competitive use of an initially disembodied new source of technology, here
the final stage addresses the frequent need to adapt technologies that are
already successfully embodied in established competitive goods in order to
sharpen their value in the specific context of a particular national economy.
Our understanding of the global competition strategies of MNEs suggests
that production of an existing good may commence in a new country for
two possible reasons.

First, a market-seeking truncated miniature replica (TMR) subsidiary
pursues the objective of increasing the returns from supply of the good to
local consumers.16 Traditionally a dominant factor provoking this was
avoidance of restraints on trade, leading to the interpretation (Kojima, 1978)
of such a relocation of production as sub-optimal, trade-destroying, behav-
ior. In more recent perspectives of competitive strategy this localization of
supply may, instead, acknowledge the distinctiveness of certain important
markets and the advantage to then be obtained from individualized respon-
siveness to their idiosyncratic needs. Thus the TMR, working with an SL1 lab
and a strong marketing group, will adapt the goods (and perhaps, as a result,
also the production technology) to enhance their competitiveness in the
perception of local consumers. The core benefit to the host economy is then
manifest in greater consumer satisfaction. To the extent that this then results
in greater demand, successful TMR/SL1 activity can also expand employment
and tax revenues.

The second motivation (included in the GIS of Figure 17.1) for starting
production of an established good in a new location is the efficiency-seeking
one of securing an additional low-cost source of supply to an increasingly
price-competitive international market. Thus an RPS is expected to realize
economies of scale and utilize the host-country’s most abundant inputs, in
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order to assert itself as a specialized low-cost location in an MNE’s supply
network for successful mature products. The importance, in an MNE’s supply
network rationalization process, of locating manufacture of mature goods in
countries where the abundant inputs fit the existing production techniques
underpins a trade-orientation that helps activate these countries’ sources of
static comparative advantage (Pearce, 2001). Thus it is construed (Kojima,
1978) as a welfare-enhancing trade-creating mode of behavior. In some cases
MNEs may feel the need to optimize this process by adapting the production
technique to further sharpen its match with available local inputs. This may
be done locally (in-house) through an SL1 or externally through advice from
an SL2 that is already familiar with the process technology.

17.5 Conclusions

The key theme of this analysis is that contemporary MNEs address globaliza-
tion as a strengthening of the context in which they can leverage difference
between economic areas17 in terms of tastes, production capacities and
technological and research scope. Paralleling this is the view that as coun-
tries’ development proceeds the strength and distinctiveness of their NSIs
increasingly define the extent and form of their international competitive-
ness. The scenarios reviewed here indicate the generalized way in which the
interjection of MNEs’ global programs for technological and competitive
enrichment can strengthen individual NSIs, but also that the GIS’s tendency
to do this on a selective basis can alter the balance of an NSI (between stages)
and its content (what is done in a particular stage). It is the need to under-
stand the qualitative detail of MNEs’ participation, rather than quantitative
extent of attraction, that is the basic policy recommendation here. This can
take the form of two, complementary, warnings.

The first is a warning against a short-termist over-emphasis on attracting
PM/LIL operations as a key element in a country’s product development
activities. Though this can strengthen the immediate scope for innovation-
based trade success it often does so in a way that diminishes the depths of
the roots of such competitiveness in the host economy’s wider capabilities.
Thus, basing localized innovation on technology and product concepts
already generated by the MNE can shortcut aspects of the development
sequence, but also makes it extremely dependent and with a diminished
reflection of distinctive localized science and competences. Sacrificing ‘back-
ward’ roots in the NSI’s precompetitive activity increases the dependency of
the country’s competitive development (innovation) on both the ability of
MNEs’ wider GIS to generate new product concepts, and the ability of the
economy to supply the types of skills needed to play a role within a mainly
externally-driven creative process. Lack of real roots could make MNEs’
product development activity in a country almost as potentially ‘footloose’
as cost-based supply operations.
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The second warning is the corollary of the above, suggesting that
governments should normally also welcome MNE participation in basic and
applied research activity. Three factors in our analysis could lead governments
to display reluctance in attracting IIL-type operations. First, that the results
of successful IIL research may leak from the NSI (to fuel MNEs’ operations
elsewhere). Secondly, that precompetitive work is per se expensive, unpre-
dictable and high-risk. Thirdly, and opportunistically, that the product
development stage can now depend on MNEs’ global operations as sources
for key scientific inputs.18 As observed above, allowing the emergence of an
imbalance in an NSI (towards product development) has innate short-
termist risks by diminishing potential sources of creative sustainability. With
explicit regard to IILs we have suggested that, even where the next use of
powerful research results may be elsewhere in the MNE’s network, these
units can still strengthen an NSI in significant ways.

First, it is reasonable to treat new basic/applied results as a public good. Thus,
even when utilized outside the NSI by an MNE, such results do not become lost
or forgotten, and can still represent a useable part of the technology stock of
the country’s science-base. Secondly, the NSI may be strengthened through its
human capital (scientists). At an extreme, MNEs’ IIL operations may retain the
local participation of top-quality scientists, who might otherwise migrate.
More generally, MNE involvement with precompetitive science may benefit
the motivation and performance of local researchers by (in addition to salary
improvements) setting them more interesting challenges. This can stem from
placing their work at the creative interface of two science communities, that of
the MNE (its GIS) and that of the host NSI.

Overall, then, the plea is for a policy based on a careful and detailed under-
standing of heterogeneity and distinctiveness; both in the interdependen-
cies between elements of an NSI and in the range of technological needs and
strategic motivations in MNEs.

Notes

1 This is implied in Vernon’s exposition of the first stage, but becomes more clear
when the second stage analysis focuses on explaining how the sources of competi-
tiveness generated in the home country innovation process provide the firm with
the capability to enter overseas markets for the first time (i.e. become MNEs).

2 In the practicalities of Vernon’s modeling the product will have been innovated in
the US and eventually have come within the income and taste compass of (mainly)
European consumers.

3 See, for example, Grandstrand and Sjolander (1992).
4 As early as the late 1970s Giddy (1978) noted that the product cycle was becoming

‘highly compressed’ into a series of near simultaneous innovations in several major
markets.

5 We do not argue that this represents an approach that is pervasive in its full
articulation among current MNEs. Rather it is intended to serve, for analytical 
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purposes, as a summary of various institutional forms (e.g. laboratories) and orga-
nizational approaches and linkages that we do believe have been validated in the
wider literature and in our own research results.

6 The main focus of our analysis here is built around the science and technology
inputs as pursued through different types of R&D units. This is not to play down
the importance of market research in both seeking out new product ideas and
needs from customers as early inputs into innovation (stage one) or in later
helping to develop the optimal variants of new products for the tastes and
conditions of particular market areas (stage two). However, it is the R&D networks
that we see as being consciously articulated by MNEs as a response to ex ante
perceptions of different scientific potentials and technological competences of
particular NSIs. Similarly it is the policy commitment to scientific and technolog-
ical progress that generates the distinctive strengths of NSIs as sources of potential
economic development pursued by governments.

7 For elaboration of the typology of MNE laboratories used here see Papanastassiou
and Pearce (1999, pp. 149–59), Pearce (1999b). It is originally derived from Hood
and Young (1982) and Haug et al. (1983).

8 This reflects one manifestation of the importance of interdependent individual-
ism (Papanastassiou and Pearce, 1998, 1999) in the innovation programs of MNEs
(also relevant to PM subsidiaries and their LILs). Here one element (laboratory or
subsidiary) seeks to build up a core of individualized competitive competences,
but is also willing to operate interdependently by seeking supplementary advice
from other parts of the group when needed, and similarly to provide support to
other parts of the group from its own specialized competences.

9 Thus part of the central laboratory’s responsibility can be seen as the generation
of a sense of the operation of procedural justice (Kim and Mauborgne, 1991, 1993;
Taggart, 1997, 1999) within the collaborative R&D network.

10 Of course the detail of fully-developed analyses of NSIs (Lundvall, 1992; Nelson,
1993) focuses on the social institutions, competitive organizations and collabora-
tive arrangements whose interdependencies comprise the activity at the different
stages. However, we can then present our analysis as, in essence, focusing on the
activity and effects of one subset of these institutions and systems, in the form of
those involved in GISs of MNEs.

11 Though an element of crowding-out may also apply to the physical capital
(infrastructure), it is likely to be more precise for human capital (scientists). Thus
for infrastructure (laboratory capacity) net expansion is clearly feasible. The host-
country stock of the quality of researchers sought by MNEs is, however, fixed at a
particular point in time.

12 For discussion of project mobility in MNEs’ science and innovation programs see
Pearce and Singh (1992, pp. 73–5, 144–5). The associated ideas of ‘reverse transfer’
of technology in MNEs has been analysed by Yamin (1999) and Håkanson and
Nobel (2000, 2001).

13 In fact this does not imply inefficient production of the new goods because the
innovation process can seek to engineer production technologies that are ori-
ented to use of the available input mix and competences.

14 The demands on local marketing personnel will be less here, however, since they
do not create the truly path-breaking aspects of a NPC but only focus on its
locally-responsive refinement.

15 Indeed a certain frustration with the somewhat dependent position of an MNE’s
PM/LIL activity could encourage such personnel to pursue more individualized
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creative scope in a local enterprise once they have acquired the confidence to
do so.

16 A truncated miniature replica is expected to supply most of the product range of
the group (as a ‘miniature replica’ of the parent) to its local host-country market,
but will be functionally ‘truncated’ through the absence of creative scope (no role
in innovation) and strategic decision-making.

17 Discussed for convenience during the exposition as national economies, but also
applicable to wider (integrated) areas or subregions (clusters).

18 In fact if all, or most, developed industrial economies adopted the same oppor-
tunistic approach and lowered support for basic/applied research the ultimate
result would be a slowing of technology-driven economic progress world-wide. It
could then be MNEs that perceive this first and most clearly. A response could then
be an attempt to reinvigorate precompetitive investigation through commitment
to IIL networks.
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18
Conclusions and Policy Issues
Ana Teresa Tavares and Aurora Teixeira

18.1 Conclusions

Multinationals, innovation and regional development are, and have been
for a long time, topical and debatable issues. Despite the vast bodies of
literature focusing on each of such aspects, and the fact that they are
undoubtedly linked, there is a need to contribute to a more integrated
understanding of how these issues relate and interact, as their very interac-
tion underpins to a considerable extent the prosperity of countries and
regions. This volume aims exactly at shedding light onto the complex and
dynamic, yet specific, relationships that can be established between multi-
national firms, key actors in today’s global economy, industrial clusters (as
agglomeration and proximity are deemed important to promote linkages
and innovation), and the innovative activity itself. Underlying this project is
also the need to develop and specify the policy implications arising from
these phenomena, especially in terms of devising concrete scenarios and
making practical proposals for positive policy intervention, so that the
developmental impact of multinationals, clustering processes and innovative
activities are maximized.

It is widely accepted that multinationals impact on their host economies
at multiple levels, leading to various kinds of (positive or negative) external-
ities, generally referred to as ‘spillovers’ (Blömstrom, 1986; Blömstrom and
Kokko, 1998; for a survey see Tavares and Young, 2005). One of the aspects
that provides more scope to stimulate spillovers is the generation of linkages
between domestic and foreign-owned firms. This is exactly one of the key
themes explored in the book, together with innovative activities and
clustering, as will be emphasized later.

General evidence gathered in the present volume seems to support a
positive view of multinationals’ impact on host economies, notably through
innovation. For instance, Girma, Gong and Görg (Chapter 4) find that FDI
originating from OECD countries and domestic-market seeking FDI are
significant channels of innovation spillovers, and in-house R&D and
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employees’ skill upgrading are important determinants of firms’ innovation
activity. The positive impact of multinationals through innovative activities
is also highlighted by Damijan, Jaklie and Rojec (Chapter 3). The authors
conclude that in the case of Slovenia, MNEs’ own R&D expenditures and
previous innovation activity (internal sources) are consistently confirmed as
significant determinants of innovation activity; however, this innovative
process is much more efficient when accompanied by diffusion of knowledge
from outside sources. Thus, they found that external knowledge spillovers,
either domestic or international, are important innovation incentives.
Specifically, R&D subsidies, both domestic and from international sources,
and intra-sectoral innovation spillovers complement internal sources and
increase considerably the ability of Slovenian firms to innovate. Inward FDI
also significantly increases firms’ ability to innovate. Compared to their
domestic counterparts, foreign-owned firms even show a lower average level
of R&D expenditures, suggesting that innovation activity must be driven by
other factors such as knowledge and technology spillovers. Interestingly
Iammarino, Sanna-Randaccio and Savona (Chapter 5), analysing the case of
Italy, a country with a relatively weak magnitude of inward investment
(relative to the size of the economy), conclude that innovative firms, and
particularly MNEs, seem to be more aware of the problems encountered as
compared to non-innovative firms. They note an interesting positive
structural association between firms’ perception of obstacles to innovation
and their propensity to innovate.

Another main theme dealt with here refers to linkages between foreign-
owned and domestic firms. Key conclusions of this volume in this regard are
as follows. It is shown that the linkage effect of MNEs on the host country is
more likely to be favorable when multinationals use intermediate goods
intensively, there are large costs of communication between the headquar-
ters and the production plant, and the home and host countries are not too
different in terms of the variety of intermediate goods produced. However, if
these conditions are reversed, multinationals may create ‘enclave
economies’ within host countries (Rodríguez-Clare, 1996).

Delving further into the topic of linkages established between multi-
nationals and their local environment, Giroud (Chapter 11) discusses poten-
tial substantial impact that MNEs have on Malaysia’s economic development,
both directly (through their activities) and indirectly, looking specifically at
inter-firm technology transfer through backward linkages. She found that
for the period in analysis suppliers in Malaysia improved substantially
aspects such as delivery, quality, costs and service focus, in line with require-
ments by foreign-owned firms. Such evidence seems to indicate the rise of
specific skills/capabilities in the country. A similar outcome, this time at the
level of the firm, was encountered by Varum (Chapter 14). Her findings sup-
port the occurrence of positive spillovers derived from international
buyer–supplier relations, demonstrating that such relations motivated and

Ana Teresa Tavares and Aurora Teixeira 309



forced domestic suppliers to develop their practices and capabilities. She
emphasizes that most of these relationships occur within global production
networks, creating new opportunities for international knowledge diffusion
that suppliers should strive to exploit.

Moreover, in the case of Brazil, the findings and analyses of Figueiredo
(Chapter 12) show that outward-looking industrialization has stimulated
firms located in that country to improve their export performance. The tech-
nological capability of most MNE subsidiaries and local firms, far from being
confined to very basic levels for long periods, has consistently been
upgraded to carry out diverse types of innovative activity.

Despite all the positive impacts of multinationals, Dachs and Ebersberger
(Chapter 2) note some difficulties foreign MNEs have when trying to tap
into local (Austrian) knowledge. They justify such inability by the fact that
MNEs may already possess knowledge superior to that accessible in that host
country, and because the transfer of such knowledge from the affiliate to the
parent company is not cost-free. Dachs and Ebersberger nevertheless empha-
size the small differences in the Austrian case between foreign-owned and
domestically-owned companies, and the surprisingly high percentage of
foreign affiliates tapping into local knowledge, which they consider as ‘good
news for policy’.

Ferreira, Tavares and Hesterly (Chapter 6) also recognize that the local
subsidiary does not always undertake high value-added activities, or more
sophisticated, than those of indigenous firms. In such cases they state,
spillovers may be limited, as they probably are when the subsidiary has too
large a technological gap vis-à-vis local firms. In the case of Malaysia, Giroud
stresses the little impact of FDI on innovative capabilities, which may
probably be attributed to a similar reason. A parallel outcome is conveyed in
Costa, Videira and Veloso (Chapter 13) who concluded that, although the
Autoeuropa investment created significant value to the Portuguese economy,
not only did it forge an operation that had much higher level of internal
value creation than any existing assembly line in Portugal at the time, but it
also grew to represent now 75 per cent of the income generated in the auto
sector, while creating an important demand for almost all other sectors that
supply this industry. The economic lever of the investment was largely deter-
mined by greater value added in the unit itself. Its indirect effect on the rest
of the economy is equivalent to other assembly lines in terms of quality or
intrinsic value. Such results suggest that the arrival of the Ford–VW Group in
the early 1990s provided an important scale factor in the assembly lines sec-
tor and in the purchases from its local supply chain, but it did not imply a
substantial difference in value and diversity of first-line supply offer in the
national industrial fabric.

One way to overcome difficulties in developing linkages might be through
clustering, in particular when led by ‘flagship’ firms. Ferreira et al. (Chapter 6)
recognize that the scenario of having a MNE as the cluster’s flagship may be
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interesting from a host economy perspective – especially for those without a
very consolidated/sophisticated industrial base, a foreign subsidiary may be
a source of novel technologies and business models. Thus, if the foreign
MNE operates in an industry not present in the host economy, or if such
subsidiary is a step above local counterparts in the same or related industries,
clearly the host economy may have scope to take advantage of, for instance,
relevant demonstration and learning effects. Nonetheless, having a MNE as a
flagship bears an additional risk, as MNEs may be more footloose (less
rooted) than domestic firms. Foreign-owned subsidiaries tend to have less
local strings and carry out divestments and/or relocations more easily, with
potential dramatic effects on the local economic and social environment. In
turn, one could also counter-argue that, because MNEs have by definition
their international network and are used to operate flexibly they have usually
greater survival probability than less flexible non-internationalized firms.
This argument is harder to defend when the domestic-owned firm would
be itself a MNE, in which case it could arguably have a similar potential
advantage of a foreign-owned firm. Hence, the idea that there are alternative
pathways to industrial development, based on MNEs and/or local firms, is
again present. A key conclusion that is restated here is the potential that
MNEs have to bring distinctive resources and capabilities to a host economy,
but that these possible benefits may not ensue if there are no linkages with
the local industrial fabric, notably when the indigenous sector is not able to
become a potential partner of a given subsidiary.

Following up on this argument that the host economy’s characteristics
matter, this less researched direction – host country’s environment influence
on MNE affiliates – is investigated by Dachs and Ebersberger (Chapter 2).
They express the idea that spillovers from the host country to MNE affiliates
are extremely relevant to science and technology policy. If innovative MNE
affiliates mainly exchange knowledge within the group to which they
belong, and have only little or no exchange with the host country, one may
conclude that MNEs are not dependent on local knowledge in the innova-
tion process (‘home base exploiting’). In this case MNE research, develop-
ment and innovation activities are therefore extremely mobile, and can be
moved elsewhere to benefit from cost advantages without losing spillovers
from the host-country knowledge base. On the contrary, if one finds strong
links with domestic enterprises and universities (‘home base augmenting’), it
may be an indication that the innovative activities of MNEs are less ‘footlose’
than the critics of globalization assume. Results obtained by Dachs and
Ebersberger tend to confirm the behavior predicted in the IB literature –
foreign-owned companies in Austria prefer to rely on MNE internal sources
rather than on external knowledge absorbed by either formal co-operation
or informal channels. This case reflects the ‘home base exploiting’ rather
than the ‘home base augmenting’ view with respect to the intensity with
which foreign-owned companies draw on knowledge bases in their home
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countries. Nonetheless, they conclude that a high proportion of foreign
affiliates often enter into co-operative arrangements.

Another relevant element for this discussion relies on the recognition that
MNE subsidiaries are heterogeneous, and, therefore, their potential impact
on the host economy is also likely to be asymmetric according to the stra-
tegic roles performed by the locally based subsidiaries, as well as the evolu-
tion of such subsidiaries’ status within the MNE group. This issue is related
to the important aspect of embeddedness, for some subsidiaries may be per-
fect ‘cathedrals in the desert’, or, on the contrary, develop important link-
ages with the host environment. One of the critical variables when analysing
subsidiaries’ local embeddeness is the level of autonomy enjoyed by the sub-
sidiary (vis-à-vis its MNE group). Regarding autonomy, the usual hypothesis
is that subsidiaries less integrated in their groups tend to generate greater
network benefits than highly integrated ones. It has been argued that
autonomous subsidiaries tend to be more locally embedded, and that local
embeddedness may create uniqueness that underlies getting more status,
thus autonomy, from the group. However, as Männik and von Tunzelmann
(Chapter 15) note, there seems to be an interesting U-shaped relationship
whereby too much autonomy may mean that the subsidiary is ‘stand alone’,
not sharing much with the group, and that such behavior severely limits
technological exchange and other forms of information/knowledge-based
interactions. Having neither too much autonomy from nor too much depen-
dence on the parent company positively affects the increase in productivity,
the level of technology and product quality. Some intermediate position of
technological autonomy satisfies the parent company for achieving the
maximum subsidiary performance in the host economy (the host countries
studied are CEECs). The authors also highlight that subsidiaries use both
the local potential and international sources for technology upgrading.
From the perspective of international knowledge flows, subsidiaries locating
in technologically underdeveloped transition countries tend to maintain
deep corporate links and this does imply the presence of an additional
knowledge inflow. From another perspective, the subsidiary exploits the local
knowledge sources, which in turn are expected to develop local innovation
potential.

The importance of the local context, and in particular the dynamic of the
local business environment, has also been discussed in IB research, especially
that focused on subsidiaries (Birkinshaw and Hood, 2000; Holm et al., 2002).
This strand of research often looks at the strength/relevance of the local
context versus corporate control as determinants of subsidiary evolution.
Several chapters (e.g., Chapter 9 by Pedersen, and Chapter 10 by Andersson
and Persson) concluded that embeddedness in a set of relationships is
conducive to organizational value creation and achievement of economic
goals. An important implication of network embeddedness is that organiza-
tions may develop higher degree of trust towards each other, something that
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can limit expectations of opportunistic behavior and as such reduce gover-
nance cost (an issue also strongly emphasized by Ferreira et al. in Chapter 6).
These interactions and lower transaction costs facilitate business in general
and exploitation of opportunities, as they ease exchange and contracting out
work to other firms that have complementary resources and skills; in turn,
inter-firm linkages and co-operation tend to generate spillovers, leading to a
self-reinforcing process and to a virtuous dynamic.

A relevant facet of local embeddedness consists in the fact that MNEs are
fraught by the ‘costs of foreignness’, i.e. they are at a disadvantage vis-à-vis
their domestic counterparts in such aspects as establishing networking ties
with local firms. However, these costs may be offset by reputation and other
‘ownership advantages’ (Dunning, 1977) that MNEs may hold that make
local network stakeholders want to relate to the foreign subsidiary.
Examining the factors of subsidiary development Pedersen (Chapter 9)
concludes that although the most important driver of subsidiary develop-
ment is the subsidiary’s own set of entrepreneurial initiatives for upgrading
its resources and competences, the dynamism of the business environment
emerges also as an important source for the upgrading of subsidiary compe-
tences. The author finds that subsidiaries with high level of competences
tend to be relatively narrow in their scope, while subsidiaries with broader
scope have lower average level of competence for the activities they carry
out. In this vein, high levels of competence will only be associated with high
levels of interdependence when the competence is useful and important for
other units in the same multinational group. Pedersen’s results indicate that
headquarters mainly has discretion over the scope of subsidiary activities
and the extent to which subsidiaries are integrated in the MNE network,
having less influence on the level of subsidiary competence. In that sense
the parent company drivers may seem to have a double character, enhancing
one dimension of subsidiary development (scope of activities), but at the
cost of another dimension (level of interdependence).

Focusing on MNEs’ re-investments, but similarly to Pedersen, Andersson
and Persson (Chapter 10) bring to the fore the importance of local embed-
dedness. They show that subsidiaries that have deep and intense relationships
with local business partners tend to become important to other sister units
within the MNE. A subsidiary’s external embeddedness not only develops
knowledge of use for other internal units but also is of importance for the
subsidiary’s business performance on the host market. Such social capital or
‘relational resource’ in Tsai and Ghoshal’s (1998) sense, positively influences
resource exchange and combination, which in turn positively impacts on
innovativeness, an aspect also stressed by Ferreira et al. (Chapter 6). As high-
lighted, the strategies/roles of foreign subsidiaries vary considerably across loca-
tions and across clusters, and are associated to the dynamism of the cluster and
to the overall level of foreign ownership: subsidiaries in leading edge clusters
are more embedded than in other sectors (Birkinshaw and Hood, 1998).
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The issue of clustering and its relation with MNEs was also extensively
discussed in the present volume. In the case of Ireland, Gleeson et al.
(Chapter 7) stress that local firms and MNEs exhibit a similar trend in spatial
concentration, growing more clustered from 1985 until the early 1990s
before tending toward greater spatial dispersion up to 2001. Throughout the
period, the level of spatial concentration among MNEs remained far greater
than that of local firms. This trend from greater to less pronounced spatial
concentration since the late 1990s in part reflects the spatial policy direction
implemented at the time, which focused on developing the regional areas of
Ireland while at the same time reducing congestion in the main cities of
Dublin and Cork. However, as the authors argue, this effect can only partly
be due to policy as the real emphasis in policies toward spatial dispersal
came late in the 1990s when the economy reached full employment, while
it is evident that the process of spatial dispersal had begun in the early 1990s.
This suggests that there were market forces already driving enterprises out of
the more concentrated locations so that while policy reinforced those
pressures, it cannot be said to have led them.

Following up this interest in policy measures and the impact of such
policies (and other determinants) on industrial development and clustering
processes, notably by analysing whether policy-driven high-tech cluster
development is a feasible strategy by ‘peripheral’ countries, Peters and Young
(Chapter 8) investigate the cases of Ireland and Scotland. These two
economies have both invested heavily in biotechnology over an extended
period; yet, Peters and Young conclude that these economies are far from
possessing anything like a fully developed cluster or an innovative milieu. It
has proved difficult in Scotland to attract talent from the Cambridge/
London cluster, let alone internationally; while leading figures have exited
Scotland for improved prospects abroad. According to the authors, Ireland is
better placed in this regard because of its better-integrated global diaspora.
The example of Ireland highlights the challenges for public policy in
interfering on the structure of the biotech sector, and seeking to nurture a
flagship firm. There are attractions to this approach that can be integrated
closely with a cluster model of development, but the risks of picking winners
are nevertheless high. In Scotland, while the number of players suggests a
buoyant, innovative industry, most are small start-ups. The Scottish
approach is termed a ‘nursery-model’, where an environment of early-stage
development revolving around university science is encouraged. The high
costs and risks of progressing along the value chain suggest high failure rates
for such firms and a high propensity for mergers and acquisitions. Policy-
makers are faced with high funding demands for only a handful of embryonic
dominant players that may emerge from the pack and have the potential to
go to the market.

The Malaysian government, targeting the development of specific
industrial agglomerations, has also adopted a cluster-based approach. One of
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the main objectives in terms of clustering was related to international
linkages generated among the electronics and electrical appliances, and
textiles industries. With lower levels of inward FDI, in part due to the emer-
gence of China, the Malaysian government faces the challenge of nurturing
its own industries and enhancing their competitiveness in the international
markets (Giroud, Chapter 11).

The role of public policy is considerably highlighted by a number of
chapters in the present volume. A hot topic nowadays is whether tax incen-
tives are significant influences on FDI attraction. Focusing on the CEECs,
and contrary to earlier evidence suggesting a minor impact of taxes on FDI
in those countries, Bellak and Leibrecht’s (Chapter 16) econometric analysis
of FDI flows into five East European host countries from their seven most
important home countries shows the significance of the tax rate as an
inward investment determinant.

Moreover, Girma et al. (Chapter 4) recommend that notwithstanding the
benefits of being the ‘export-processing zone of the world’, Chinese policy-
makers should strive harder to attract foreign investors that are likely to have
stronger linkages with the domestic economy. They recognized nevertheless
that the scope for ensuring the flow of the ‘right kind’ of FDI – high-tech
domestic market oriented – can be rather limited, as placing performance
requirements on foreign invested firms is against the rules of the WTO,
which China joined in 2001. Thus, in their regard, getting the firm level
fundamentals right – the right organizational and incentive structures to
develop adequate technical capacity – seems to be the most potent policy
option conducive to fostering SOEs’ innovative capacity.

Last but not least, Pearce and Papanastassiou (Chapter 17) claim that,
overall, the plea is for a policy based on a careful and detailed understanding
of heterogeneity and distinctiveness (referred to earlier, in terms of the scope
of MNE subsidiaries); both in the interdependencies between elements of a
National System of Innovation, and in the range of technological needs and
strategic motivations in MNEs. According to them, and to several other
contributions in this book, there is the need to understand the qualitative
detail of MNEs’ participation, rather than merely focusing on the quantita-
tive extent of inward investment attraction. Although not neglecting
the potential effects of important in-flows of foreign capital, the heart of the
matter is that qualitative dimensions are what makes the most substantial
difference as regards the overall impact of MNEs’ activities in host
economies, and what may stimulate often needed structural change in
countries and regions eager to grow and develop rapidly. For this reason,
qualitative dimensions were repeatedly emphasized throughout this volume.
Because the prosperity of host (and home) economies should not be envis-
aged as a fait accompli, or a static reality, we chose also to focus on, highlight
and debate as much as possible relevant policy issues and, when appropriate,
issuing specific recommendations for policy-makers.
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18.2 Policy recommendations

All contributions included in the present volume unanimously convey that
public policy matters a lot in what concerns multinationals’ activities and
their relationship with innovation and local development.

Reflecting the increasing interest and favorable attitude towards FDI and
multinationals, a growing number of countries adopted policies specifically
focused on attracting inward investment, and the success of such attraction
became very important politically for host country governments. Nevertheless,
most countries started by adopting piecemeal approaches to woo foreign
investors, mainly consisting of offering traditional fiscal and financial incen-
tives, like tax exemptions and grants according to the amount of investment
and number of jobs created (to be developed in section 18.2.1 below). Some
countries referred to in this book (such as Ireland and Singapore) were
pioneers in more systemic FDI policies, complementing them with measures
at other levels (e.g. macroeconomic policies, measures to improve the supply
of qualified human capital, provision of infrastructure, and so forth). Yet, the
majority of host economies has been, until recently, giving importance only
to the quantity (amount) of inward investment attracted, neglecting to a
large extent the characteristics related to the quality of the investment.
Another problem in most host economies had to do with policy management
and implementation, given that often the responsibility for accompanying
policy implementation was not clearly institutionalized.

Recent trends in FDI policy world-wide (documented in several chapters of
the book) show that nowadays governments have in general a more discern-
ing approach, benefiting from their own experience and trial and error with
policy design and implementation, and from the example of the most suc-
cessful competitors (e.g. it is not uncommon to see former members of staff
of IDA Ireland, considered a paradigm of a successful inward investment
agency, helping to shape FDI policy and institutions in other countries, from
Costa Rica to Eastern Europe). Hence, a considerable number of countries cur-
rently have inward investment attraction agencies/departments, supple-
mented by a variety of developments in the legal system and a host of proactive
measures to enhance their ability to seduce potential foreign investors.

Another positive development is the increasing awareness of the relevance
of the qualitative dimension associated to inward investment. Each
investment has its own characteristics, and they can vary considerably from
project to project. Hence, projects with equal amounts of investment, and
the same number of jobs created (the basic criteria mentioned above) may
have very distinct types and magnitude of impact. Even projects by appar-
ently similar companies, for instance, from the same sector, may represent
significantly different kinds of operation in a specific host economy (e.g.
from a simple assembly line to a center of excellence for the group). The
increasing consciousness of these asymmetries has motivated policy-makers
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in several countries to try to discern better the potential quality and charac-
teristics of each investment, in order to calibrate more adequately the type
and amount of incentives offered to each project. It is nevertheless a hard
task, given that multinationals are more and more demanding in terms of
incentives and overall support for their operations, as they capitalize on the
head-to-head ‘race’, or scramble, that countries engage in order to attract FDI
(Oxelheim and Ghauri, 2003). This makes the bargain between governments
and companies a tough undertaking, and underscores the need for more
‘clever’ policies rather than escalating grants or more and more tax exemp-
tions. Moreover, the public opinion (and also several academic studies)
increasingly question the effectiveness and economic efficiency of the
generous incentives provided.

The recent controversy on the effects of globalization, and on the
opportunity cost of FDI incentives (motivated mainly by frequent divestments/
closure or re-location of subsidiaries) generated even more debate of the pub-
lic opinion on these issues, leading to institutions such as local firms’ and
SME associations to demand greater support, feeling that they were less
helped by governments than large multinationals. This was also supple-
mented by a growing awareness of the real difficulty with FDI: what is hard
is to ‘embed’ foreign companies in the host economy/local context, much
more than to attract their operations per se.

Given these developments, governments seem to be increasingly actively
involved in stimulating embeddedness, through networking, linkages,
agglomeration/clustering and innovative activities (see section 18.2.2
below). The option, of promoting embeddedness, as stated before, is
however much more difficult as it requires softer, more integrated policies,
often not even FDI-related. These themes will be developed subsequently in
this chapter.

There are various motives justifying why it is difficult for MNE subsidiaries
to be embedded in the local context: for instance, 1) difficulty in finding
suppliers that have enough scale and ability to respond to the strict
standards of quality and delivery time that often multinationals require;
2) not unusually the technological gap is too wide between indigenous com-
panies (frequently SMEs) and foreign subsidiaries, this impeding effective
spillovers; 3) multinationals, especially those with global operations, tend to
have a vast array of choices available as regards suppliers, partners, etc.,
hence often they find better alternatives globally. All these forces go against
local linkages. However, an economy may decide to do something to
improve the potential for local linkages, such as: 1) targeting inward invest-
ment projects that fit the local context, i.e. for which the host economy has
resources and capabilities that already match the needs and requirements of
foreign investors; 2) developing these resources and capabilities (e.g. like
Ireland did when targeting electronics companies, deciding to stimulate
human capital formation – engineers in electronics and information
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technologies – specifically geared to fit the needs of such investors), or
stimulating initiatives like supplier consortia, and purchasing centrals;
3) stimulating cluster formation, hoping that industrial agglomeration will
generate more opportunities for information exchange, linkages and syner-
gies among the actors in the cluster. All these themes received great focus
throughout the chapters of this book.

Also related to the controversy about the impact of globalization, the
skepticism about the effectiveness and efficiency of FDI incentives (ques-
tioning their opportunity cost), and the discussion among several actors on
what should be done in the future to enhance prosperity, is the current
debate between distinct models of development and policy choices. This is
about the important strategic options countries must select, as resources are
limited. For instance, a country has to decide what model of endogenous
development it wants – based on MNEs, on clusters of indigenous SMEs, or
in a mix of the two – i.e. indigenous entrepreneurship or foreign owned flag-
ships? All policies have an opportunity cost and FDI policy constitutes no
exception. Cluster promotion, namely focused on high-tech related
industries, has been recently regarded as a ‘miraculous’ policy solution in
order to foster growth, development and prosperity (we will further develop
and discuss this theme in section 18.2.3 below).

As the various contributions in the present volume highlight, these are
critically important themes from the point of view of host-country develop-
ment, and there are no easy answers, no standard recipes for all cases. Hence,
even if based on some common principles, FDI (and accompanying policies)
need to be tailored, based on an in-depth knowledge of the real circum-
stances and resources/capabilities associated to each host economy. The next
sections will treat some of the key issues summarized above with greater
depth, incorporating the specific suggestions and recommendations from
the chapters included in this book.

18.2.1 ‘Traditional’ versus ‘soft’ FDI incentives

As Bellak and Leibrecht (Chapter 16) emphasize, governments in general
intervene to influence the location choice of multinational enterprises
through distinct measures, namely providing incentive packages, fiscal and
non-fiscal, and trying to shape various location factors in order to lower
production costs for foreign firms. One location factor that figures
prominently in actual policy-making as well as in the public debate is the
corporate income tax rate, but many others exist, such as financial grants
(provided indiscriminately/non-tied, or tied to specific activities, such as
R&D and training of employees), provision of infrastructure and other
facilities, and so forth.

Traditionally, tax-lowering strategies have been widely used and relatively
successful in attracting FDI in the past. Bellak and Leibrecht’s analysis of FDI
flows into five East European host countries confirms the importance of the
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tax rate as an important FDI determinant. Despite such evidence, the bulk of
the chapters emphasize that ‘softer’ policies need to be adopted by govern-
ments if they wish to promote local embeddeness by encouraging supply
linkages and integrating high quality public infrastructure with the avail-
ability of more intangible assets (e.g. human capital and R&D). The chapters
by Giroud (Chapter 11), by Dachs and Ebersberger (Chapter 2), and by
Girma et al. (Chapter 4), for instance, are very specific about the need for
such variants of policy. Costa et al. (Chapter 13) also emphasize very
strongly the fact that development impact is highly contingent on the depth
of the linkages generated with local firms.

18.2.2 Beyond attraction: promoting embeddedness

Several countries have been proactive both in terms of FDI attraction, and as
regards the promotion of linkages. As Giroud (Chapter 11) notes, govern-
ment support in the case of Malaysia was ‘really worth it’. She emphasizes
that without incentives the Malaysian electronics industry would not have
developed. However, the picture is different regarding policies toward the
development of supply linkages. Whereas in the case of Singapore the gov-
ernment has been successful in developing its own domestic industrial base,
and in attracting inward investment into higher-value-added activities,
Malaysian FDI policies are no longer sufficient to make it attractive.
According to Giroud, it is imperative that further attention be paid to the
deepening of inter-firm relationships.

Also related to the topic of local embeddedness, Dachs and Ebersberger’s
(Chapter 2) results show that the R&D activities of foreign companies with
operations in Austria are less mobile than some may have feared, simply
because they rely to a considerable extent on the knowledge and expertise of
their home country. They additionally highlight that domestic organiza-
tions benefit from the presence of foreign affiliates, since co-operative
arrangements are nevertheless frequent, usually implying the mutual
exchange of knowledge, and intense contacts that end up increasing the
likelihood of spillovers. These authors advise governments to try to stimu-
late and increase the frequency and quality of foreign subsidiaries’ contacts
with other organizations in the national innovation system. This may be
achieved by providing incentives to enterprises to link up with universities,
research centers or other firms in the country (an idea conveyed in several of
the chapters included in this volume). A number of OECD countries have
already taken action to strengthen such links, particularly between the pub-
lic science system and industry (OECD, 2004). One of the important side
effects of such initiatives may be to embed foreign-owned companies more
strongly. Damijan et al. (Chapter 3) call for government’s stimulation of
innovation activity by encouraging non-innovative firms to launch such
activity, increasing R&D subsidies, attracting inward FDI and, in general,
creating and upgrading the competitive environment in each sector.
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Girma et al. are rather specific, suggesting to the Chinese government a ‘two-
pronged’ policy challenge: to concentrate on attracting high-tech domestic
market-oriented FDI, and at the same time to ensure that state-owned
enterprises have the right organizational and incentive structures to develop
adequate technical capacity. These authors argue that Chinese policy-makers
should strive harder to attract foreign investors that are likely to have
stronger linkages with the domestic economy.

Some chapters (e.g. Chapters 13 and 14) in this book are focused on
buyers–suppliers’ linkages, highlighting the importance of such linkages
(and their eventual multiplier effect, as Costa et al. argue) both quantita-
tively (through material linkages) and qualitatively (through demonstration
effects and transfer of best practices, for instance in terms of the adoption of
quality standards, as Varum notes in Chapter 14). She also emphasizes that
there is a need to ensure that domestic firms actually change their routines
and do not adopt practices merely formally, so as to get subsidies or quality
certification. Varum also highlights the need to adopt after-care policies and
post-subsidization monitoring in order to guarantee an effective change of
routines and mentalities on the part of local suppliers.

In a complementary perspective, Pearce and Papanastassiou (Chapter 17)
put forward ‘warnings’ against a short-termist over-emphasis on attracting
product mandate/locally integrated laboratories’ operations as a key element
in a country’s product development activities. Though this can strengthen
the immediate scope for innovation-based trade success it often does so in a
way that diminishes the depth of the roots of such competitiveness in the
host economy’s wider capabilities. According to these authors, sacrificing
‘backward’ roots in the National System of Innovation’s precompetitive
activity increases the dependency of the country’s competitive development
(innovation) on both the ability of MNEs’ wider global innovation strategy
to generate new product concepts, and the ability of the economy to supply
the types of skills needed to play a role within a mainly externally-driven
creative process. Lack of real roots could make MNEs’ product development
activity in a country almost as potentially ‘footloose’ as cost-based supply
operations. Governments should thus promote MNE participation in basic
and applied research activity. More generally, MNE involvement with
precompetitive science may benefit the motivation and performance of local
researchers by (in addition to salary improvements) setting them more
interesting challenges.

The integrated modes of knowledge creation within contemporary
multinational firms suggest that the quite widespread host location obses-
sion with MNE ‘footlooseness’ and crowding-out potential has become obso-
lete. According to Iammarino et al. (Chapter 5), to disregard MNEs’
evolutionary and dynamic scope may lead to myopic policy perspectives,
which fail to address the possibility for mutual knowledge enrichment
for both MNEs and territorial systems, therefore missing fundamental
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opportunities for local growth. However, how to attract asset-seeking and
knowledge-producing foreign investment, or how to promote innovation-
conducive environments (i.e. fostering the local capacity to generate, absorb
and diffuse knowledge), is something still rather unclear, and further
research is still needed to provide a sounder base for public intervention.

18.2.3 Cluster promotion: a panacea?

Intimately related to the issue of embededdness in the local environment,
regional agglomerations or clusters are tackled with reasonable depth in
some chapters of the book (e.g. Chapter 6, 7 and 8). The relevance of this
topic is justified by the failure of several cluster initiatives that have been
attempted in many countries (where governments, for example, threw sub-
sidies without a systems view of the cluster and of the networks at stake). It
is also justified because regions increasingly seek to figure out ways to pro-
mote endogenous growth and development though inward investment,
namely, stimulating innovation. As Peters and Young detail, both Ireland
and Scotland have invested heavily in promoting life-science clusters over
an extended period of time. Although their respective government strategies
have been quite different historically, reflecting their country capabilities
and attractive potential, they are now converging as Irish policy shifts
toward the development of its science-base. The example of Ireland
highlights the challenges for public policy in taking a position on the struc-
ture of the biotech sector, and seeking to nurture a flagship firm. There are
interesting features related to this approach that can be integrated closely
with a cluster model of development, but the risks of picking winners
are high.

It is important to note, as Ferreira et al. (Chapter 6) rightly state, that for a
flagship-led cluster to emerge, the first requirement is the very existence of
the flagship. Policy-makers should thus look at the industrial landscape
seeking to identify who are the flagships with more ‘fertility potential’.
Government should thus first take stock of the companies offering more
opportunities for spin-offs, and adopt proactive/selective policies to stimu-
late what appear to be the ‘right’ ones. This does not mean the former obses-
sion of some countries with ‘picking winners’ and just giving them subsidies,
but rather more sophisticated and targeted measures – for instance, as
referred to above, promoting innovation through funding selected projects;
promoting ties with universities, either via matchmaking (decreasing
transaction costs), supporting joint projects with universities and other
research institutions, and so forth. In the case where the flagship is foreign-
owned, the government needs to support proactive and very selective FDI
attraction policies to the point of identifying a specific company and trying
to persuade it to invest (like Ireland and others did, through fine-grained
targeting up to the firm/subsidiary level). The ‘right’ type of firm to chase, as
Ferreira et al. affirm, would vary according to the initial conditions of the
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country, the expected upgrade, extant resources and capabilities of workers.
In short, it would presuppose a serious evaluation of the match between the
economy’s locational determinants (Dunning, 1977) and the firm’s charac-
teristics. In the case of potential re-investments a set of measures can be
enacted: promote linkages, material and intangible/knowledge-based (as
highlighted by several chapters in this volume) – hopefully with spin-offs;
trying to upgrade extant innovative activities of the flagship – hence stimu-
lating a ‘learning environment’; and making sure labor laws stimulate the
design of contracts that do not prevent the use of previously accumulated
knowledge. Restrictive employment contracts can seriously hinder entrepre-
neurship and they are to be avoided where a country wants to stimulate
industrial dynamism through new firms and spin-offs.

Further recommendable ‘soft’ measures relate to stimulating human
capital formation and on-the-job training to help employees learn as much
as possible before spinning off, more equipped to understand markets and
technologies, thus enhancing new firms’ survival prospects. Other survival-
enhancing policies could be to provide selected business services as small,
new ventures have in general few or no resources to establish such services
on their own.

Any selective measure to stimulate networking (suppliers’ consortia,
purchasing centrals, information exchange, increased use of information
technology, joint collaborative projects), would potentially bear fruit. So
would, in principle, innovation – targeted policies, with an underlying long-
term vision of what is needed for the economy’s industrial strategy. For
instance, intellectual property measures such as assisting SMEs in applying
for patents may be an example of a ‘soft’ measure that would eventually
enhance the (measurable) innovative potential of such companies. Also
helping companies to acquire university/R&D collaboration and consul-
tants’ services, e.g. for strategy definition, and for technology development
and commercialization, could help such companies considerably to access
resources and competencies that alone they are not able to tap into.

Some of the contributions to this volume emphasize that special attention
should be given to policy implementation and evaluation, implying also the
courage to correct mistakes. This has not often been done, even when the
adopted panaceas proved ineffective. As argued in Chapter 6, one thing is
certain: any policy is as good as its implementation; policy experimentation
should occur, and the old tactic of subsidy-throwing avoided; policy should
be selective, carefully planned and evaluated, always with a long-term,
systemic, perspective.

18.2.4 Policy is important, but not sufficient per se

Even if the policies adopted by a host economy are well designed and imple-
mented, there are always other factors that act in parallel toward the final
outcome. Hence, policy measures may be useful, though they are seldom
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sufficient. The local environment has to be able to absorb those policies, and
the market and institutional dynamics need to act in complementary ways,
sometimes even starting processes that can be enhanced by policy measures,
or conversely magnifying the impact of adopted policies (see, for instance, the
considerations made by Gleeson et al. in Chapter 7 regarding this aspect).
Hence, there is usually (or there must be) a logic of complementarity
between policies and the local milieu; and also complementarity between
FDI-related policies and other variants of policy (e.g. macroeconomic
policies, horizontal policies in terms of education, and so forth). This com-
plementarity indicates that there are no a priori recipes for the best policy, as
what constitutes the most appropriate avenue differs among contexts.

For instance, it is clear that linkage promotion policies are highly context
specific and need to be adapted to the specific circumstances prevailing in
each host economy (UNCTAD, 2001). Thus, as noted by Giroud in Chapter 11,
the role of host government is three-fold: promote the competitive develop-
ment of indigenous firms; promote information exchange and raise awareness
of foreign firms’ requirements to local firms and of local firms’ existence to
foreign firms; and address issues specific to foreign firms. As Pedersen
(Chapter 9) demonstrates, the main direct effect of policy-makers goes
through the creation of a dynamic local business environment, which has a
strong positive influence on the level of competence. Recognizing that the
direct effect of policy-makers on the scope of activities and level of local-
foreign firms’ interdependence is very limited, Pedersen’s results emphasize
that the local business environment is almost as important as own subsidiary
initiatives in upgrading the level of competences of a given subsidiary.
Damijan et al. (Chapter 3) also reinforce the importance of ensuring that
there is an appropriate competitive environment in each sector. Thus, broad
systemic market conditions are extremely important to enable the impact of
multinationals’ activities to materialize to the full.

Also important are the characteristics of the local industrial fabric; for
instance, Girma et al. (Chapter 4) are very emphatic about the need to get
the firm-level fundamentals right. Without this, linkage and innovation-
enhancing policies cannot operate miracles. This can be related to the
importance of the absorptive capacity of the local actors, that has been
highlighted in most chapters in this volume.

Although a high degree of external embeddedness is important both for a
subsidiary’s market performance and its position within the MNE, embed-
dedness as such does not trigger re-investments. As Andersson and Persson
(Chapter 10) point out, for policy-makers in a country or region, influencing
domestic companies to participate in knowledge development projects
together with foreign-owned sub-units can potentially pay off, if these
foreign-owned units also become important for the development processes
within their MNEs. These authors highlight the relevance of local linkages
for positive subsidiary evolution, an issue that is also featured in Männik and
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von Tunzelmann’s Chapter 15, who also note the importance of linkages
with the local environment for subsidiary autonomy and thus for the
subsidiary’s evolutionary prospects.

This book has tried to provide evidence on a wealth of country and indus-
try contexts, aiming not only at being informative and diagnosing potential
problems and challenges, but also trying to contribute with practical
solutions and policy proposals that could help host countries to capitalize on
the potential impact from FDI, from local-foreign firms’ linkages, as well as
understanding better the agglomeration/clustering and innovation-related
phenomena underlying economic growth and prosperity. We do hope this
has been a pleasant journey.
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