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1 Introduction

Multinational enterprises (MNE) are progressively fragmenting their activities across regions
and countries, and not just their manufacturing and sales functions, but increasingly also
their most strategic activities such as research and development (R&D). Their R&D shows
signs of evolving from a centralized structure towards organization that builds upon an open
network of geographically dispersed R&D centres.

Partly as a result of these developments, ‘national’ innovation systems of most countries are
becoming more integrated in global innovation networks and more dependent on foreign
sources of knowledge. Indeed, the pervasive role of MNEs in a globalising world, and their
increasing propensity to utilise technological resources located elsewhere, makes the use of
a purely national systems of innovation approach rather limiting (Narula and Zanfei 2004).

In parallel, a growing number of countries (and sub-regions) are adopting liberal policies
towards foreign direct investment (FDI). The focus of FDI promotion is shifting from quantity
(i.e. maximizing FDI inflows) to quality (i.e. matching FDI to the host country’s industrial
development aspirations). Top among development aspirations is to specialize in high
technology sectors (e.g. biotechnology, nanotechnology, software, electronics) and high
value adding corporate functions such as R&D. This has led to intensified competition
among locations to attract the R&D activities of MNEs, although only a few locations
provide the specialised and well-developed innovation systems that are needed.

We refer to the EU new member states in this paper as peripheral economies, to distinguish
them from the limited purview of developing countries (and the somewhat tautological
concept of emerging countries), as well as allowing us to acknowledge the catching-up
status of countries and regions that are officially classified as developed. The process of
catching-up applies not just to countries with low GDP, but also includes those that are
disadvantaged by virtue of other exogenous factors. The concept of a periphery also allows
us to acknowledge that catch-up is relative to the existence of a core. A peripheral economy
can be characterized by all (or several) of the following: it plays an insignificant role as either
host or home to MNEs; engages in relatively little trade in intermediate and manufactured
goods; contributes relatively little to innovation and scientific progress; is weakly linked or
accessible physically to the core; does not play a significant role in decision-making within
supranational organizations; and does not share a significant number of formal institutions
with the core countries (Benito and Narula 2008).

Peripheral economies — by and large — are increasingly aware of the importance of
attracting R&D by MNEs and its role as a mechanism to catch-up with the core. Indeed, in
many peripheral countries R&D by MNEs accounts for the largest share of business
expenditure in R&D, often because domestic firms under-invest in R&D. This forms the focus
of the current paper. How realistic is this aspiration for greater dependence on MNEs as a
cornerstone of innovation policy amongst peripheral economies? Can peripheral economies
attract the R&D activities of MNEs and embed them into their innovation systems? What
policy options and tools are available to enable this? We illustrate our arguments and
reasoning by analyzing the case of the ten new member states (NMS) from Central and
Eastern Europe that joined the EU in 2004 and 2007. These countries provide a useful
illustration for our analysis given their adoption of FDI-assisted industrial development



strategies since the 1990s, but have shown varying degrees of success in building up their
innovation systems through MNE participation.

The rest of this paper proceeds as follows. Section 2 provides a theoretical framework to
analyze the interaction between MNEs and innovation systems. We use a broad definition
of innovation systems, taking it to include not only science and technology-based learning
but also learning through experience and interaction. Building on this framework, in Section
3 we discuss the rationale for innovation policy for peripheral economies. Section 4
examines the evidence from the NMS, and the evolution of R&D activity of MNE subsidiaries
since the 1980s, contrasting the NMS with the core and Mediterranean countries of the EU.

2 The interaction between foreign MNEs and national innovation systems

The potential benefits of attracting the R&D of MNEs comprise not only direct effects
associated with increased innovative activity and employment, but also indirect effects that
arise from linkages and spillovers (see left side of Figure 1). MNEs develop a variety of
formal and informal agreements and linkages with domestic actors that promote learning-
through-interacting from MNE subsidiaries.

***EIGURE 1***

Among other indirect effects, the R&D of MNE subsidiaries may incorporate locally
produced components into new products. This opens up new markets for domestic firms, as
well as new opportunities to collaborate with MNEs in R&D. Another source of indirect
benefits is a competition effect, whereby the presence of MNE subsidiaries that have a
higher productivity in a given industry spurs domestic competitors to raise their productivity
by improving the efficiency of their operations to be able to compete (Goérg and Strobl 2001;
Narula and Dunning 2010). This spreads further to non-related industries where similar
techniques may be applied through a demonstration effect.

R&D activity of MNE subsidiaries enables the transfer of tacit technological knowledge,
which is hard to acquire by other means. This may occur through employment effects,
where domestic firms benefit from training provided by MNE subsidiaries to their
employees, who subsequently become available to domestic firms through the job market
or may establish new firms themselves. Another source of potential benefits are imitation
effects, since the successful operation of an R&D subsidiary may lead to a cascade of
imitators (Krugman 1997).

It is difficult in practise to separate those different modalities by which MNE subsidiaries
may affect innovation systems, but overall it is reasonable to assume that the presence of
MNE subsidiaries active in R&D enables host locations to integrate more advantageously
into global innovation networks (Cantwell and Piscitello 2000; Carlsson 2006; Narula and
Dunning 2010; Santangelo 2005). MNE subsidiaries often act as anchor tenants (Agrawal
and Cockburn 2003) in their host innovation systems and as a catalyst for technological
upgrading.

However, the constituents of innovation systems need a certain level of technological
expertise to be able to benefit from the indirect effects associated with the R&D activity of



MNEs. Along these lines, Cohen and Levinthal (1989) define absorptive capacity as the
ability to acquire, assimilate and exploit knowledge developed elsewhere. Indeed, from a
growth and learning perspective, externalities only matter if they can be captured by other
economic actors in the host economy. For externalities to be optimally utilised there needs
to be an appropriate match between the nature of potential externalities and the
absorptive capacities of domestic actors.

The impact on innovation systems also depends on whether the activities undertaken by
MNE subsidiaries match the current structure and developmental aspirations of host
innovation systems. The benefits for innovation systems will be larger when MNEs engage in
projects that contribute to enhancing domestic technological strengths and location-specific
assets (Pearce 2004).

The R&D of MNEs also entails some potential risks (see right side of Figure 1). In some
instances it may cause a crowding-out effect whereby innovative domestic firms are
displaced, out-competed or pre-empted by foreign-owned MNE subsidiaries. This is not only
the case in the product market but also in the factor market: foreign presence might
damage the technological competitiveness of local firms through intensified competition for
limited specialized assets, including human capital (Girma et al. 2001, Meyer-Krahmer and
Reger 1999). Thus MNEs do not always contribute to upgrading, but rather may act to
reduce the host country’s long-run potential (Rugman and Verbeke 2008). Barrios et al.
(2006) found that in Ireland a negative competition effect initially prevailed, leading to the
exit of domestic competitors, but over time this was gradually outweighed by other positive
externalities deriving from linkages and spillovers. However such a positive long-run
outcome is by no means guaranteed.

An additional concern is the potential loss of control over domestic innovative capacity,
leading to a higher external dependency. This may happen when FDI in R&D occurs through
the acquisition of an R&D-intensive firm. While the only short term effect for the host
country is a change of ownership, in the medium- to long-run there is a trade-off between
the potential for expansion and indirect benefits and the risk that the foreign acquirer
downgrades the subsidiary’s R&D mandate to avoid duplication. This explains why some
governments opt for techno-nationalistic policies oriented to the protection of ‘national
champions’ from foreign acquirers (Archibugi and lammarino 1999; Cantwell et al. 2004;
Ostry and Nelson 1995).

The interaction between national innovation systems and MNEs needs to be interpreted
within the context of global corporate strategies. Since firms tend to build value-added
abroad incrementally, their embeddedness in innovation systems is often a function of the
duration of their presence. R&D mandates usually emerge as a sequential process whereby
manufacturing or customer support subsidiaries already located in the country progressively
engage in R&D, and in subsequent phases may further expand the competence and scope of
their R&D activity (Guimén 2009). Indeed, the evolution of MNE subsidiaries should be
interpreted not as a discrete, single-period flow, but as a multi-period building up of FDI
stock through deepening and spreading of value-adding activities, not all of which occur as a
consequence of new flows of foreign capital (Narula and Dunning 2010). The scope and
competence levels of the MNE subsidiary are co-determined by a variety of factors,



including MNE internal factors such as its internationalization strategy, the role of the new
location in its global portfolio of subsidiaries and the motivation of the investment, in
addition to the available location-specific resources which can be used for that purpose
(Benito et al. 2003).

The type of R&D activities that MNE subsidiaries undertake may respond to different
strategic motivations. In certain cases the strategic motivations may be demand-oriented,
associated with a large market or the availability of generic price-sensitive inputs. In such
cases, the internationalization of R&D is driven by knowledge-exploiting motivations, related
to the adaptation of products, services or processes to overseas markets. We refer to this as
demand-driven R&D.

In other circumstances MNEs seek to establish themselves in particular locations to
undertake innovation because of specific location-bound knowledge assets, which may
include quasi-public goods provided through universities and public research institutes. In
this case, the internationalization of R&D is driven by knowledge-augmenting motivations;
by the aim of tapping into foreign sources of knowledge and specialized clusters. We refer
to this as supply-driven R&D.

The internationalization of corporate R&D was primarily demand driven in the past,
following the internationalization of manufacturing (Mansfield et al. 1979). But in recent
years supply driven motivations have become increasingly important (Carlsson 2006, Hedge
and Hicks 2008).

It seems reasonable to assume that peripheral economies are more likely to attract
demand-driven rather than supply-driven R&D, given their lower technological capabilities
relative to the core. In a survey of corporate motivations with a sample of 249 MNEs,
Thursby and Thursby (2006) show that the kind of R&D activities by MNEs in emerging
countries like China and India normally involve familiar science, rather than new science
which remains concentrated in the core countries®. Similarly, Puga and Trefler (2010)
suggest that peripheral economies normally engage only in incremental (rather than radical)
R&D, related to addressing production-line bugs and suggesting minor product
improvements.

The distinction between demand and supply driven R&D is relevant for the purposes of
impact evaluations and policy analysis. Demand-driven R&D by MNEs tends to be more
footloose and highly dependent on the continuation of manufacturing activities. In contrast
supply-driven R&D activities tend to be more autonomous and knowledge-intensive, and
imply a considerably greater dependence on domestic knowledge sources and
infrastructure. That said, the developmental impact of demand-driven R&D should not be
neglected. Rather, it should be seen as an opportunity for an evolutionary upgrading based
on learning-through-interacting with MNEs.

3 Rationale and options for promoting R&D through policy intervention

" Thursby and Thursby (2006: 1547) define new science as “novel applications of science” and familiar science
as “applications of science currently used by the firm and/or its competitors”.



The rationale for public intervention to attract R&D in general derives from the presence of
market failures or imperfections, as well as the peculiar nature of knowledge. Governments
are concerned with enhancing R&D activity by firms (both MNEs and domestic firms) for at
least three overlapping reasons. First, without government intervention, firms may under-
invest in R&D, given their bounded rationality, risk-aversity, and the path dependent nature
of their activities. The risky nature of R&D is often reflected in the cost of capital to the firm
intent on undertaking R&D, and the higher the risk, the more difficult it may be to acquire
capital to undertake it. This supports the case of government intervention, for example by
offering fiscal and financial incentives to firms undertaking R&D.

Second, governments are faced with the difficulty of sustaining economic growth through
encouraging innovative activity by providing monopoly power to inventors so that they may
continue to innovate at a socially optimal level. Where intellectual property rights (IPR)
protection is weak, firms will under-invest in R&D when they are uncertain of appropriating
sufficient returns. Thus, another role of governments is to encourage a transparent and
enforceable IPR regime®.

Third, governments also aim at maximising the diffusion and availability of knowledge
generally by encouraging competition. This entails the prevention of oligopolistic and
monopolistic behaviour in asset creation and utilisation. It is axiomatic that demand is
necessary as a catalyst to innovation, and the competition to survive among firms in a given
industry drives the generation and diffusion of technology. Dasgupta and Stiglitz (1980)
among others have shown that there is a positive relationship between competition in R&D
and the level of innovation. On the one hand, when there are a larger number of firms
engaged in R&D in a given industry, the average level of R&D investment per firm falls, but
the total investment in the industry rises. On the other hand, innovative activity may be
encouraged by industry structures in which firm concentration is substantial.

Maintaining an optimal level of R&D requires governments to provide public goods by
contributing to the development of the necessary formal institutions, infrastructure and
human capital. The rationale for policy intervention is irrespective of country. However, in
peripheral economies the challenges of under-investment in R&D activities are especially
acute. The kinds of policy intervention needed changes with the evolution of the innovation
system. Less developed peripheral economies need to focus on generic policies to improve
the absorptive capacity of their innovation systems. After reaching a threshold level of
technological capabilities, more specific industry and technology-specific support is
required.

> Some countries have used competition policy to great effect by offering MNEs oligopolistic
markets on the condition that knowledge-intensive and R&D activities are undertaken locally,
whether independently or in conjunction with domestic firms (Liang 2004). Apart from the
fact that it represents a performance requirement that contravenes international regulations
(such as WTO rules), this policy option is not available to many peripheral economies
lacking a large market size that could be used as a bargaining tool.



Active intervention by governments to stimulate R&D by MNEs is controversial in the
neoliberal approach that has dominated policy over the last two decades, because it
sometimes leads to a more inefficient allocation of resources; in other words, to
government failures (McKean, 1965). While acknowledging the dangers of government
failures, scholars such as Lall (2004) have argued that the need for policy intervention has
become stronger given the fast pace of globalization and technological change. Indeed,
increasing R&D by MNEs requires a more proactive kind of intervention, unlike generic FDI
policies which can rely largely on investment liberalisation along with marketing and
promotion.

3.1 The specific case of R&D by MNEs in peripheral economies

Many governments of peripheral economies tend to measure their potential attractiveness
to MINEs based on their basic infrastructure and low labour cost. However, MNEs rarely
locate their R&D activities based on cheap factor inputs, and where they do so, it tends to
be of the sort that is footloose, such as clinical trials for pharmaceuticals (Filippov and
Kalotay 2008). It is axiomatic that as industrial development takes place, the comparative
advantage of peripheral economies needs to shift away from low value to higher value-
adding activities, and the government should contribute to building the institutions and
infrastructures that are necessary for upgrading.

Promoting absorptive and technological capabilities requires greater attention to the
interactions and linkages between actors, overcoming systemic failures or inefficiencies.
Systemic inefficiencies often require intervention because of the lack of (well developed)
networks between the different actors of the system, often as a result of the weakness of
both formal and informal institutions. In this context, an important role of policies is to
facilitate interaction and linkages between MNE subsidiaries and other agents of the
domestic innovation system. For example, governments often offer assistance to foreign
investors to find suitable local suppliers or partners and promote the co-location around
technology parks of foreign MNEs with local firms and universities. Another typical way of
stimulating linkages is by designing specific fiscal incentives or subsidies to R&D projects
where MNE subsidiaries collaborate with local universities and firms. This kind of policies
are based on the premise that benefits for the host innovation system are magnified when
MNE subsidiaries become embedded by collaborating in their innovative efforts with local
firms, universities, R&D centres or business associations.

Along those lines, in many peripheral economies large projects are attracted with the
intention of acting as a seed, such that a cluster can be built around them. The development
of clusters around MNEs increases the likelihood of an upward evolution of MNEs
competence and scope. A frequently cited example of success is the investment of Intel in
Costa Rica in the mid 1990s, which was taken by the government as the basis for building a
sizable domestic industry of both foreign and local firms, representing the consolidation of
the national strategy to diversify out of apparel and natural resources toward electronics
and other high technology industries (Mortimore and Vergara 2006, Mytelka and Barclay
2006).

However, creating clusters around MNEs is not an easy task for peripheral economies. A
critical challenge is that as MNEs increasingly seek to rationalize their activities, decisions
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about local linkages are not always made at the subsidiary level, but rather at the
headquarters level by comparing the various options available to the MNE globally. This kind
of global sourcing strategies imply that MNEs rely on a handful of strategic partners to
provide inputs to their global value chains, rather than on different suppliers in each
individual country. Therefore governments of peripheral economies need to create
incentives for the MNE to consider local partners, and not expect these to happen naturally.
Existing firms may not currently meet the quality and reliability requirements of the MNE.
Thus policies to upgrade reliability and quality in local firms are of critical importance.

Another challenge in creating clusters around MNEs is associated with matching the
industrial structure and comparative advantages of the region with the kinds of FDI that are
being attracted. Benefits from FDI are maximised when the kinds of investment projects
being attracted are matched with the potential clusters of domestic competitiveness which
MNEs may be able to tap into. This supports the case for a selective approach to FDI
promotion, where only limited resources are available. Policymakers have to place the
endowments of the innovation system in a global context, identifying spaces for coupling
domestic innovatory capacities with the dynamics of global value chains.

As argued earlier few peripheral economies have been successful in attracting supply-driven
R&D. They have been more successful in promoting the incremental upgrading of existing
subsidiaries towards demand-driven R&D. In this context the focus of policies should be to
foster demand-oriented upgrading of technological capabilities in response to MNE current
activities, aimed at creating the conditions that enable existing subsidiaries to embrace R&D
mandates, rather than radical (and expensive) actions to specialize in new R&D areas with
the hope that this will be followed by greenfield FDI in higher value adding activities. The
aim is to promote sequential investments of MNE subsidiaries such that they are
simultaneously deeply integrated with the MNE global structure and deeply embedded
within the domestic innovation systems (Figueiredo 2011). This implies enhancing the
benefits for the domestic innovation system and increasing the strategic importance of the
subsidiary to the MNE headquarters, such that sequential investments are increasingly
knowledge intensive. This entails engaging in close collaboration with the managers of MNE
subsidiaries, identifying individual opportunities for upgrading, and offering them
customized aftercare services and incentives.

Although it may seem paradoxical, attracting demand-driven R&D from MNEs also requires
supply-side investment in R&D infrastructure. This includes investments in long-term
research projects in specific areas, as is the case with national laboratories, academies of
science, etc. These generate outputs such as academic publications, patents, etc., which act
as an important source of knowledge inputs for larger research establishments by MNEs and
domestic firms. Public research institutes are also necessary to provide technical services for
testing and as a consultancy service to firms as part of the infrastructure for metrology,
standards, testing and quality control. There are also demand-driven public institutes which
actively work in particular sectors or clusters, whose primary purpose is to develop specific
innovations to meet the need of a sector or group of firms. Another critical role of
governments is to contribute to improving human resources capabilities in line with
demand. R&D requires not only engineers and scientists, but a broad range of skills
including technicians, administrative staff and skilled workers. Educational institutions need
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to focus on all of these different levels, and develop programmes in the appropriate
industries and specialisations for which demand exists, in addition to generic subject areas.
Specific government actions and strategies should follow from an intelligence gathering and
technology foresight exercise in continuous dialogue with MNE subsidiaries.

Despite the challenges for peripheral economies there are also a number of examples in
recent history showing that opportunities for upgrading exist. Ireland is a clear example of a
formerly peripheral economy that achieved a high degree of success through active policies
aimed at FDI-assisted upgrading, focussing on high technology industries and high value
adding corporate functions such as R&D and regional headquarters (Harris 2005; Ruane and
Buckley 2006). In more recent years, several Asian countries have also been very successful
in attracting the R&D of MNEs, challenging the traditional dominance of the triad countries
(North America, Western Europe and Japan) (Bruche 2009). This happened in the 1990s in a
number of smaller, newly industrializing countries like Israel, Korea, Taiwan and Singapore,
while since the 2000s we have witnessed the emergence of Brazil, China and India as key
players in the new geography of corporate R&D. On the one hand, demonstrate the
potential for engaging into the global R&D networks of MNEs. On the other hand, the
growing attractiveness of Brazil, China and India as locations for corporate R&D may make
competition harder for other peripheral economies. Indeed, while the emerging new
geography of corporate R&D is more multipolar, this does not mean it will be inclusive.

4 The case of the EU new member states

We now focus on the ten new member states (NMS) of the EU from Central and Eastern
Europe, which share certain key features that can realistically constitute the basis for
common impact assessments and policy recommendations. These countries consist of Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia (which joined
the EU in 2004) and Bulgaria and Romania (which joined in 2007)3. We will contrast the NMS
with the core and Mediterranean countries of the EU. Among EU member states, the core
countries (Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Luxembourg,
Netherlands, Sweden and United Kingdom) enjoy the highest income per capita, are the
most advanced technologically, and the most likely to attract the R&D of MNEs.
Mediterranean countries (Spain, Italy, Portugal and Greece) have lower levels of income per
capita and are less advanced technologically than the core, but have been engaged in a
process of convergence in the last two decades, with different degrees of success. They are
also peripheral, although arguably to a lesser extent than the NMS.

4.1 The impact of transition, privatization and EU accession

FDI was virtually non-existent prior to transition and any linkages of national innovation
systems to international sources of knowledge were sporadic and state controlled
(Radosevic 1999, 2003). But during the 1990s, the transition from a socialist to a market
system and the prospects of EU accession brought radical changes to the socioeconomic
structure of the NMS, in particular through rapid economic liberalization and the adoption
of Washington Consensus type policies. In just a few years, many state-controlled industries
were transferred to foreign ownership through privatization. This was exacerbated by

3 Malta and Cyprus, which also joined the EU in 2004, are excluded from our analysis given their small size and
the fact that they are significantly different from the rest of NMS; both are Mediterranean islands without a
socialist past.
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national budget constraints, pressures from supranational institutions (including EU, IMF,
WTO) and, in some instances, the inability of domestic capitalists to compete effectively
with foreign firms. FDI grew dramatically and, as a result, the share of foreign ownership in
total capital stock is already typically much higher than in the older EU member states,
although with considerable variation across countries and sectors (Narula and Bellak 2009).
Garmel et al. (2008) predict that three-quarters of capital in the NMS will ultimately be
acquired by investors from the other EU member states in the long run.

Liberalization, privatization and inward FDI contributed to institutional change and
economic catching-up (Lavigne 2000; Radosevic 2006). Foreign investors initially moved into
the region due to cost advantages (low labour costs and low taxes), but with time many
MNEs upgraded their operations, as evidenced by the growth of high technology industries
and high technology exports (Alvarez and Guimén 2010). During the 1990s real wages in the
NMS rose steadily, especially in foreign-owned companies (Hancké and Kurekova 2008).
According to Chobanova (2009), the preservation and effective restructuring of existing
socialist supplier networks enabled the formation of transnational linkages between local
firms and MNEs, which contributed to industrial upgrading. Foreign-led upgrading is further
evidenced by the fact that MNE subsidiaries performed significantly better than local firms
(Djankov and Murrel 2002).

FDI contributed to the upgrading of innovation systems in the NMS by helping to increase
the commercial orientation of innovative efforts and to better integrate into global
innovation networks (Inzelt 1999). Glinther et al. (2009) show that many of the MNE
subsidiaries in Central and Eastern European countries are to some extent technologically
active in terms of conducting their own R&D and generating product and process
innovations, and they argue that this stimulates technological transfer and upgrading.

In general terms, the R&D of MNE subsidiaries in the NMS has been primarily demand-
driven, linked to manufacturing operations, aimed at process rather than product
innovations, or at minor product adaptations to meet the specificities of local demand
(Chobanova 2009; Giinther et al. 2009; Hancké and Kurekova 2008; Radosevic 2006).
Supply-driven motivations (i.e. tapping into localised knowledge and technology) seem to be
less relevant, suggesting that in general terms these countries have not developed their
science and technology infrastructure to the level that they possess an absolute advantage
in basic research for which MNEs seek to locate a stand-alone, specialised R&D facility.

As EU integration has proceeded, MNEs have continuously restructured their EU-wide
supply chains to better rationalize their operations (Dunning 2008). Majcen et al. (2009)
notes how EU countries that are furthest away from convergence with the EU norm are
often host to single-activity subsidiaries, primarily in sales and marketing or labour-intensive
manufacturing and assembly, as well as in natural resource extraction. In contrast, the most
advanced economies with domestic technological capacity, such as the core EU countries,
host the least truncated subsidiaries, often with R&D departments and (regional)
headquarter functions. According to Chobanova (2009) MNEs locate their R&D centres in
the core EU countries and are unwilling to further expand their R&D operations elsewhere
within the EU. Other authors reach similar conclusions (Hancké and Kurekova 2008; Narula
and Bellak 2009).
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When evaluating the impact of MNEs on the innovation systems of the NMS, it is essential
to consider that much of the R&D activity of MNEs was inherited through privatization-
driven acquisitions, and in many cases the R&D function was downsized and linkages
replaced with the MNE’s global network of affiliates and partners (Cadil et al. 2007). The
developmental impact of FDI was often limited by the inability of domestic actors to build
the kind of linkages with foreign MNEs that enhance the indigenous innovation system,
either because they lacked sufficient absorptive capacity, because they operated largely in
different sectors, or because they evolved separately. Moreover, in some instances local
actors were reluctant to integrate MNEs into the system (Damijan et al, 2003; Sinani and
Meyer, 2004; Javorcik and Spatareanu, 2008). Very often, the activities conducted by
domestic firms as a result of their interaction with MNEs were low value-adding tasks
characterized by a somewhat hierarchical relationship with the MNE. Cases of deeply
embedded MNEs are often attributable to domestic production substitution, i.e. the
replacement of previous state-owned firms by MNEs in the industrial milieu of the host
country through acquisitions.

A key challenge for governments of the NMS was to try to ensure that privatized firms
continued to operate, create employment, perform R&D and source locally. During the first
years of transition the NMS encouraged MNE embeddedness through protectionist policy
measures. But EU accession constrained these policy options. Upon accession, many MNEs
relocated activities as market distortions introduced by protectionist regulations
disappeared (Chobanova 2009; Meyer and Jensen 2003). In the absence of large markets or
sufficiently well-developed innovation systems and industrial clusters, many MNEs
preferred to seek economies of scale and scope in their existing activities within the core EU
countries despite the low cost advantages the NMS offered. The relatively safe and
protected markets of the NMS were liberalised and restructured in the wake of EU
membership.

Despite our attempts to generalize, it is important to stress that there are significant
differences across countries within the NMS as a result of path dependencies which reflect
different socio-political and economic histories. In particular, two subgroups of countries
can be identified within the NMS. The first group (Czech Republic, Slovakia, Hungary,
Slovenia, Estonia and Poland) have proceeded the furthest from a centrally-planned
economic structure, and towards economic convergence, and have been more successful in
attracting and embedding the R&D activity of MNEs. The second group, comprising Bulgaria,
Romania, Latvia and Lithuania, are still somewhat in transition, and have had more
difficulties in embedding MNEs and attracting high value-added FDI. Chobanova (2009)
attributes this to the differences in their stage of economic development, absorptive
capacity, legislative frameworks and industrial policies, and, in addition, to the fact that
some countries showed higher transparency in the privatization schemes in the early 1990s,
while others delayed market reforms because of political disagreements and multiple shifts
in legislations. To some extent all the NMS still demonstrate artefacts of the pre-transition
era in their innovation systems, because modifying and developing informal institutions is a
complex and slow process, as it takes considerable time and effort to create informal
networks of government agencies, suppliers, politicians and researchers which, once
created, have a low marginal cost of maintaining.
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4.2 Some empirical evidence

The aim of this section is to further assess the role of foreign-owned MNEs in the innovation
systems of the NMS through a descriptive analysis of aggregate indicators. We first focus on
indicators of R&D expenditure and patent applications, using the OECD and the US patent
office as statistical sources. Subsequently we provide evidence of the functional structure of
Greenfield FDI building on the Ernst and Young database of investment announcements.

A typical way of measuring the role of MNEs in innovation systems is to look at the R&D
expenditure of MNE subsidiaries relative to total business expenditure in R&D”. Table 1
shows that from 1994 to 2006 this indicator grew much faster in the NMS than in the core
and Mediterranean countries; from 14.5% in 1994 (well below the average for the rest of
the EU) to 50.6% in 2006 (significantly above the average for core and Mediterranean
countries). There are, however, large differences among the four NMS in the sample,
ranging from 64.1% in Slovakia to 21.7% in Poland. Compared to other EU countries, in 2006
only Ireland showed a higher ratio than Slovakia, Czech Republic or Hungary; but Ireland is
an outlier in the EU in terms of its high degree of openness and its MNE-driven technological
development strategy. The data shows clearly how the importance of MNE subsidiaries in
total business expenditure in R&D increased consistently and at a significantly higher rate in
the NMS than in the core and Mediterranean countries.

*%% TABLE 1 ***

An alternative way of quantifying foreign participation in national innovation systems is
through patents, which has the advantage of allowing us to cover all EU countries and a
longer time frame. Patent documents report the name of the inventor(s) and the owner(s),
along with their countries of residence. When the owner’s and inventor’s countries of
residence differ, this indicates cross-border ownership of inventions. In such cases, the
owner is usually an MNE and the inventor an employee of a foreign subsidiary (Guellec and
van Pottelsberghe de la Potterie 2001). Thus, foreign ownership of domestic inventions
reflects the international expansion of the innovative activities of MNEs and expresses the
extent to which foreign firms control domestic inventions.

Based on USPTO data, Table 2 shows that while foreign ownership of domestic inventions
has remained relatively stable in the core and Mediterranean countries during the last two
decades, it has grown substantially in the NMS, reaching 77.6% in 2001-2005; a much higher
level than in core and Mediterranean countries. In the NMS, foreign ownership of domestic
inventions grew from relatively low levels in the early 1980s as the first steps of transition
were taken, but growth was especially pronounced after 1990. Altogether, as in the case of
R&D data, patent indicators show clearly the pervasive process of increased foreign
dependence of national innovation systems in the NMS.

*x% TABLE 2 ***

* This indicator is available from the AFA database of the OECD, but only for a limited set of countries and
generally starting in 1994. In particular, it only provides data for 4 out of the 10 NMS. This can be contrasted
with a sample of 3 (out of 4) cohesion countries and 8 (out of 11) core member states.
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Again, significant differences by country can be observed. An extreme case is Romania,
where all USPTO patents invented domestically between 2001 and 2005 were owned by
foreign entities. On the other extreme, Slovenia shows the lowest level of foreign ownership
of domestic inventions, at a relatively high 54.4%. The problem is that in six of the ten NMS
the total number of patents is zero or very low in the initial periods considered. This may
reflect that many of the innovative activities undertaken in peripheral economies are of the
demand driven type, and thus less likely to result in patent generation.

Of course, the high share of foreign participation may either be the result of a dynamic
system that is successful in attracting the R&D of MNEs or, it may reflect the crowding-out
of domestic innovative efforts. To further clarify, Table 3 shows the growth rates of total
patents invented domestically, with a breakdown by nationality of owner, in the three
groups of EU countries. While domestic patents with a foreign owner grew faster in the
NMS than in the core and Mediterranean countries, this led to a decrease in the total
number of patents with a national owner. In contrast, in the Mediterranean and core
countries the growth in foreign-owned patents is matched with a positive growth in
domestic patents. This indicates a crowding-out effect in the NMS, which contrasts with the
crowding-in effect in core and Mediterranean countries.

*x% TABLE 3 ***

These statistics do not allow us to differentiate between Greenfield investments and
transnational M&As. In order to assess the impact of FDI in R&D on national innovation
systems it is important to control for the entry mode, especially in the NMS where much of
inward FDI was driven by privatizations leading to foreign acquisitions in the 1990s. The
critical issue is whether beyond the transfer of ownership there have been new investments
in R&D by MNEs in the NMS. We analyze this using the European Investment Monitor
database of Ernst and Young, comprising a sample of 22 503 announcements of inward FDI
projects in EU countries from 1997 to 2006°.

Despite certain caveats®, this database is one of the few sources available to study
empirically the functional structure of FDI within the EU. In total, there were 174
announcements of new R&D investments from MNEs in the NMS during that period. Figure
2 shows that the share of R&D projects in total FDI projects is much larger in the core and
Mediterranean countries than in the NMS. The share of investment in headquarters
functions is also lower in the NMS, while the share of manufacturing projects is much
higher. These results provide additional empirical support to the research of other scholars
(Chobanova 2009; Hancké and Kurekova 2008; Majcen et al. 2009), that on the functional

> The database includes investments made by European and non-European firms in all the EU member states. It
includes greenfield investments and expansions of existing subsidiaries but excludes M&As. It also excludes
real estate investments; retail, leisure and hotel facilities; fixed infrastructure investments; and extraction
activities. The information of this database is compiled through global, national and regional media; financial
information providers (such as Reuters); corporate websites; and government websites (such as the websites of
investment promotion agencies).

® An analysis based on investment announcements has limitations because some are better publicised than others.
However, we do not believe that the comparative analysis of the functional structure of FDI announcements will
be biased on an aggregate level. A more significant problem is that the database reports on the number of FDI
project announcements, but does not provide sufficient information about the quantity of the investment or the
number of jobs created.
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specialization patterns within the EU, with the NMS becoming more specialized in
manufacturing operations and the core countries retaining the most strategic R&D and
headquarters functions.

**% FIGURE 2 ***

An analysis by country shows that there are significant differences among the NMS (Table
4). The Czech Republic, Slovenia and Hungary exhibit the highest relative capacity to attract
FDI in R&D, although the share of this kind of investments is still below the average in the
core and Mediterranean countries. At the other extreme, Estonia, Lithuania and Latvia
exhibit the lowest share of R&D projects.

*x% TABLE 4 ***

Finally, Table 5 provides some indicators of the innovation systems of the NMS, showing
that on average the NMS still lag behind not only the most technologically advanced core
countries, but also the Mediterranean countries of the EU. As with the previous indicators,
there are significant differences among the different NMS, with the most advanced
countries being Czech Republic, Estonia, Hungary, Slovenia and Slovakia, which on some
science and technology indicators rank better than Mediterranean members of the EU
(although still with a significantly lower level of GDP per capita).

*%% TABLE 5 ***

4.3 Discussion

Inward FDI had a very important role in the transition process and has often been regarded
as one of the main benefits of EU accession for the NMS. But the overdependence on FDI to
drive industrial upgrading has its risks, which are becoming more evident in the post EU-
accession era. FDI per se does not guarantee increased productivity and industrial upgrading
in the long term: the critical issue is the ability of the country to embed FDI and to raise its
technological capabilities as wages rise and skill demands change. EU membership meant
that import-substitution type policies were no longer feasible as an instrument to force
embeddedness; this implied a growing pressure to develop the kind of sustainable
competitive advantages that enable upgrading in corporate value chains. The focus of
industrial policies in the post EU-accession era has needed to shift towards selective
interventions to support the upward evolution of existing MNEs.

Based on R&D expenditure and patent indicators, we have shown how MNEs already
account for the majority of the R&D inputs and outputs in these countries, meaning that
they have already attracted significant flows of R&D-related FDI. In fact, the relevance of
foreign MNEs in national innovation systems is much higher on average in the NMS than in
the core and Mediterranean countries. The challenge is to enhance the benefits and
mitigate the risks associated with this rapid growth of FDI in R&D.

We also find that there is certain degree of crowding-out and that, following massive
privatizations, the subsequent Greenfield investments in the region have been primarily
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oriented to manufacturing operations, while the share of R&D and headquarter investment
announcements have been lower than in the rest of the EU.

Our analysis suggests that most of the R&D of MNEs in the NMS is demand-driven. This is a
frequent scenario in peripheral economies, and has important policy implications such as
the importance of fostering clusters, linkages and a demand-oriented upgrading of human
capital and R&D. Thus, governments of NMS should act as linkage facilitators and skills
coordinators. This is not limited to promoting linkages between MNEs and domestic
suppliers. It should also include linkages with universities and public research centres, and
extend further to provide assistance to MNEs in recruiting local researchers and bringing
scientists and engineers from abroad. This calls for a closer connection between FDI,
industrial and innovation policies. However, the tendency in many NMS has been to focus
on FDI flows, but not on the aftercare or embedding aspect necessary for FDI-assisted
development (Chobanova 2009)’.

Regional authorities and intermediary organizations such as chambers of commerce and
business associations can play an important role in the upgrading and embedding of MNEs
by fostering linkages and contributing to the necessary development of human capital and
infrastructures (Hancké and Kurekova 2008). In addition, governments of the NMS are
advised to further exploit the advantages that EU membership brings to their capacity to
attract the R&D of MNEs, in particular by participating further in, and building closer
linkages with, the European Research Area. Moreover, EU cohesion policies are becoming
more targeted to innovation and knowledge, which opens up new funding opportunities for
incentive schemes in the NMS. As an example, in 2009 Spain was the first country to use the
new European Technology Fund, and the Spanish government decided to dedicate part of it
to stimulating the R&D activity of foreign MNEs by allocating 24 million euro for subsidies to
the national investment promotion agency.

Our study should be taken as a broad framework that would need further refinement to
better address the specificities of individual NMS and to better account not only for science
and technology based learning but also for learning through experience and interaction with
MNEs. Moreover, it is still too early to assess the full impact of transition, EU accession and
inward FDI on the upgrading of innovation systems in the NMS, since those transformations
are still recent in history and would need to be analyzed from a dynamic, longer-term
perspective. The global economic and financial crisis that started in 2007 has had a very
negative effect on FDI inflows and MNE operations in the region, questioning the formerly
prevalent optimistic view of the success of FDI-assisted development and raising. This raises
concerns of industrial downgrading and subsequent specialization in the lower value adding
segments of corporate value chains.

5 Conclusions

" Some of the NMS, however, did set up successful programs to foster linkages and embeddedness. For example,
in 1999 the Czech Republic launched the “Supplier Development Programme” with the objective of intensifying
and strengthening contacts between domestic suppliers and MNEs. In Hungary, a linkage promotion programme
targeted to the automotive sector was introduced in 1997 under the name of “Supplier Target Programme”,
which was re-launched in 2000 as the “Integrator Supplier Target Programme” with the aim of developing
further the already existing supplier networks.
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Attracting and embedding the R&D of MNE:s is arguably a critical aspect for industrial and
technological upgrading. Peripheral economies have more difficulties in this endeavour,
because (among other reasons) peripherality implies fewer location advantages relative to the
core and a lower level of absorptive capacity.

In this paper we have discussed the role of government policies using an innovation systems
framework, suggesting a coordinated and systemic approach focused on subsidiary
development and linkage facilitation. Governments of peripheral economies need to set up
realistic targets to better match the developmental aspirations to guide their policy strategies
within the reality of global innovation networks. It seems clear that peripheral economies are
not likely to attract significant supply-driven R&D in the near future, because the quality of
the specialised S&T infrastructure needed is such that there are only a few locations which
have the appropriate endowments. However, peripheral economies may attract demand-
driven R&D which can also lead to an incremental upgrading of technological capabilities.
We have argued that governments of peripheral economies need to focus on fostering a
demand-oriented upgrading of technological capabilities and on stimulating domestic
linkages and clusters around MNE:s.

The study of the particular case of the new member states of the EU from Central and
Eastern Europe is useful to illustrate how our analytical framework can be applied in
practice and to discuss some common challenges for peripheral economies. These include
the continuous restructuring of global corporate networks; global sourcing strategies; the
difficulty of building linkages with MNEs; the risk of crowding-out of domestic R&D following
transnational acquisitions and privatization; the risk of external dependency; and the
limitations of import-substitution type policies. Since MNEs already account for the majority
of the R&D inputs and outputs in the new member states, their experience may inform
policy learning in other peripheral economies that are at an earlier stage of
internationalization of their innovation systems.
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Figure 1 Impact of MNE subsidiaries on national innovation systems

Opportunities: Risks:
Direct benefits: - Crowding-out of local firms
- More R&D expenditure - Increased foreign dependency and loss
of control

- More employment in R&D
- Corporate restructurings (e.g. post-

- More patents .
acquisition)

Indirect benefits:

- Domestic and foreign linkages
- Learning-through-interacting
- Competition effect

- Employment effect

- Demonstration effect

- Imitation effect

Factors to consider in impact evaluation:

- Mode of entry (M&As versus Greenfield investments)
- Motivations and nature of R&D activity (demand-driven versus supply-driven, etc.)
- Absorptive capacity of innovation system (universities, clusters, linkages, etc.)

- Industry trends and corporate strategies
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Figure 2 Functional structure of Greenfield FDI (% share of each function in total FDI
announcements from 1997 to 2006)
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Table 1 R&D expenditure of MNE subsidiaries as a percentage of total business expenditure
in R&D

1994' 2000° 2006°
Czech Republic 20.9 36.9 58.6
Hungary 22.6 68.4 57.8
Poland 10.3 13.1 21.7
Slovakia 4.1 15.2 64.1
Average NMs* 14.5 33.4 50.6
Average Mediterranean * 30.0 32.5 36.5
Average core ¢ 25.2 31.3 39.6

Notes: 1. 1995 for Czech Republic, Finland, Germany, Ireland, Spain and Sweden. 1997 for
Poland and Netherlands. Manufacturing sector only for Germany, Ireland, Portugal, Slovakia
and Spain, across all years. 2. 2001 for France, Germany, Italy, Portugal, Spain and Sweden.
3. 2005 for Belgium, Germany, Hungary, Ireland, Portugal, Slovakia, Spain and Sweden. 2004
for Netherlands. 4. Mean for the 4 NMS in the sample. 5. Mean for 3 Mediterranean
countries (ltaly, Spain and Portugal) 6. Mean for 8 core countries (Belgium, Finland, France,
Germany, Ireland, Netherlands, Sweden and United Kingdom).

Sources: OECD (2009) and UNCTAD (2005).
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Table 2 Foreign ownership of domestic inventions

1981-1985" 1991-1995 2001-2005

Total’ Foreign3 Share” Total Foreign| Share Total Foreign| Share
Bulgaria 82 2 2.4% 25 10 40% 43 37 86.0%
Czech Rep. 0 0 - 1 0 0% 205 161 78.5%
Estonia 0 0 - 1 100% 21 18 85.7%
Hungary 434 32 7.4% 304 64 21.1% 287 206 71.8%
Latvia 0 - 0 0 - 11 9 81.8%
Lithuania 0 - 0 0 - 18 17 94.4%
Poland 110 26 23.6% 55 44 80% 175 153 87.4%
Romania 22 4.5% 8 5 62.5% 41 41 100%
Slovakia 0 - 0 0 - 52 41| 78.8%
Slovenia 0 0 - 14 6 42.9% 90 49 54.4%
NMS > 648 61 9.4% 408 130 31.9% 943 732 77.6%
Mediterranean ® 3749 1280 34.1% 6740 2098 31.1% | 10607 4249 40.1%
Core 5 47 537 11911 25.1% | 61987 18 043 29.1% | 118764 39377 33.0%

Notes: 1. Provides 5 year interval for each measurement instead of individual years in an
attempt to collect sufficient data for most countries. 2. Number of patents filed in USPTO

with at least one domestic inventor. 3. Number of patents from 2 that are owned by a
foreign entity. 4. Share of 3 in 2. 5. Sum for all the countries comprising each group (10

NMS, 4 Mediterranean and 11 core countries).

Source: Authors’ calculations based on patent counts in USPTO.
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Table 3. Annual growth rate of USPTO patents by nationality of owner (%)

Total Foreign owner National owner
1983-1993 | 1993-2003 | 1983-1993 | 1993-2003 | 1983-1993 | 1993-2003
NMS -4.5 8.7 7.9 18.9 -7.2 -2.7
Mediterranean 6.0 4.6 5.1 7.3 6.5 3.2
Core 2.7 6.7 4.2 8.1 2.1 6.1

Note: The median year from each time interval in Table 2 is taken as the basis for calculating
average annual growth rates for a ten year period.

Source: Table 2.
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Table 4 Functional structure of FDI announcements (% share of each function in total FDI
announcements from 1997 to 2006)

R&D Head- Mar.1u- Sale§ & Logistics Other' Sample

quarters facturing Marketing size

Bulgaria 3.1 0.3 60.8 29.9 5.2 0.7 291
Czech Republic 6.4 0.9 69.8 12.4 4.9 5.5 849
Estonia 0.6 0 58.4 21.3 11.2 8.5 178
Hungary 4.2 1.4 67.1 12.5 8.4 6.4 1026
Latvia 1.6 0 42.3 37.4 13 5.7 123
Lithuania 1.3 0.7 48.3 40.4 7.9 1.4 151
Poland 3.1 0.7 67.2 15.2 8.7 5.1 1046
Romania 4.0 1.2 64.9 20.6 5.2 4.0 499
Slovakia 2.1 0.3 73.8 13.9 6.6 3.3 332
Slovenia 6.3 0 56.3 29.2 8.2 0 48
Average NMS® 33 0.6 60.9 23.3 7.9 4.0 4543
Avg.Mediterranean 8.1 7.4 394 334 4.1 7.6 2093
Average Core 9.9 8.8 27.9 35.6 104 7.5 15 867

Notes: 1. Other functions include: contact centres, shared services centres, testing &

servicing, and others. 2. Average values for the country groups correspond to unweighted

mean.

Source: Authors’ calculations based on European Investment Monitor database from Ernst

and Young
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Table 5 Selected indicators

R&D R&D USPTO Knowledge GDP per
expenditure1 personnel2 patents3 Economy ca pita5
Index’

Bulgaria 0.5 0.5 5.5 43 41
Czech Republic 1.5 1.0 20.1 28 80
Estonia 1.3 0.7 15.5 21 67
Hungary 1.0 0.7 28.3 27 64
Latvia 0.6 0.5 4.7 32 57
Lithuania 0.8 0.8 5.2 31 62
Poland 0.6 0.4 4.6 37 56
Romania 0.6 0.3 1.9 47 42
Slovakia 0.5 0.6 9.7 36 72
Slovenia 1.7 1.1 45.1 25 91
Average NMS 0.9 0.7 9.2 33 63
Average Mediterranean 1.2 0.9 88.1 31 94
Average core 24 14 452.6 10 135

Notes and sources: 1. Total intramural R&D expenditure as percentage of GDP in 2008
(2007 for Greece). Source: Eurostat Science and Technology Statistics.

2. Research and development personnel as percentage of the labour force in 2008 (2007 for

Greece and France). Source: Eurostat Science and Technology Statistics. 3. Number of

patents registered in USPTO from 2001 to 2005 per million inhabitants. Sources: Authors’

calculations through patent counts in USPTO and Eurostat Population Statistics for

population in 1983, 1993 and 2003. 4. Knowledge Economy Index 2009. Position in ranking.
This index ranks virtually all countries in the world according to different indicators of their
economic incentive regime, innovation, education and ICT. Source: World Bank. 5. GDP per
capita in Purchasing Power Standards (PPS) as a percentage of EU average in 2008 (2007 for

Romania). Source: Eurostat, National Accounts.
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