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INTRODUCTION
Innovative SMEs play an important role in modern economies. They are characterized by higher rates of employment and output growth than other SMEs and large enterprises. Furthermore, innovative SMEs perform a vital
function in corporate production networks, by introducing and assisting in the development of new technologies,
diversifying the technological risk of corporations, and
serving as a channel for technology transfer from higher
education institutions (HEIs) to industry. This role in production networks often goes beyond an arms length relationship between the SME and the corporation, and may
be characterized by persistent and intensive linkages.
Such linkages need to be promoted by appropriate
network organizers – a major actor who assumes the lead
organizing role. In the case of innovative SMEs, their creation and development and inclusion into production networks is often facilitated by the entry of venture capital
firms (VCs) in innovative SMEs. VCs are able to do so not
only by providing firms finance to facilitate their growth,
but also by assisting the development of firms’ growth
strategy, and facilitating entry into corporate production
networks and technology transfer from HEIs to industry.
Thus both directly and indirectly VCs can act as important participants in networks, and possibly as network organizers.
This paper is aimed at (i) providing an overview of
what is known about the role of VC in developed economy production networks; (ii) comparing this to the situation in CEEs; and (iii) identifying particular factors that
may be responsible for differences in the role of VCs between CEEs and developed economies. A subsidiary aim
of this contribution is to stimulate further research into
the topic of VC role in production networks. Better understanding of the constraints VCs face in CEEs will facilitate
the identification of specific policies aimed at increasing
the flow of knowledge and technology between the differ-
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ent actors in CEE production networks. This will ultimately contribute to sustainable growth in productivity
and employment in CEEs. The paper has relevance for a
number of theoretical debates, including but not limited
to the literature of entrepreneurship, theories of venture
capital, strategic management theory, and policy studies of
transition economies.

PRODUCTION NETWORKS: AN OVERVIEW
The participants in production networks
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The growing complexity of inter-organisational relationships puts emphasis on the importance of networks within
which the firms are embedded (Gulati, 1998; Galaskiewicz
and Zaheer, 1999), and links the explanation of a firm’s
conduct and performance to the examination of the structure and types of relationships it enters into. A firm’s network of relationships brings about both opportunities and
constraints (Gulati, Nohria, Zaheer, 2000). Such relationships may enable better access to information, resources,
markets and technologies, reaping of the advantages from
learning, scale and scope, and achievement of strategic objectives such as risk sharing and outsourcing non-strategic
production activities, getting windows on new technologies, and sharing organisational competencies held by different participants in the network. However, network
membership may also lock firms into unproductive relationships, sub-optimal technological trajectories, or hinder
co-operation with other viable firms. Strategic networks
are a subset of production networks, and overlap with
other types of relations, such as static supplier-customer
networks. They differ especially in terms of their emphasis
on relational contracting (Richardson, 1972) and on
knowledge-intensive transactions that make arms-length
contracting unfeasible (Freeman, 1991). Furthermore, where
knowledge-intensive transactions are concerned, the focus
by the network participants is on sustaining competitiveness over time. This favours long-term relationships, as the
necessary knowledge complementarities between organisations take time to develop, are not limited to once-off
transactions.
At the sectoral level, the intersection between the different networks that are involved in the process of building sectoral capabilities involves various actors and networks. According to Gristock (2003), in addition to domestic and MNE firms, such networks and their interactions are influenced by regional/local and state govern-

ments, research and development or educational institutions, international agencies and other intermediary bodies. Effective networks often involve a major actor who assumes the lead organising role. Where the integration is facilitated by an organisation or group with a particular
strategy (rather than a market or set of markets), such an
organisation becomes a network organiser. Theoretically,
any actor with the necessary capabilities and resources can
be a network organiser. However, given the requirements
in terms of financial resources and management capabilities, global production networks are primarily focused
around large multinational enterprises (MNEs). National
and regional networks may be focused on large local actors such as domestic corporations, Higher Education Institutions (HEIs), or MNE controlled enterprises1 (Yoruk,
2002).
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Linkages between large corporations and SMEs
Advancements in information and communication technologies (ICT) have allowed the development of management information systems, which in turn have facilitated
the decentralisation of production and the formation of
global production and distribution networks, with the retention by corporations of control of the production process (Ackroyd, 2002)2. The new technologies enable the
breaking up of value chains into smaller components that
can be obtained from independent contractors (Kaminski
and Smarzynska, 2001) or established partners with whom
relational contracting prevails (cf. Richardson, 1972). At
the same time, the importance of regional clusters of firms
engaged in similar activities has become apparent, partly
due to the increased value of unique competencies and
tacit knowledge, as codified knowledge becomes increasingly commodified through the increase in global communications (Hirst and Thompson, 1996; Lawson and Lorenz,
1999; Keeble et al., 1999; Lawson, 1999). The combined result is that enterprises are able to participate in both international and regional production networks, and are thus
able to access resources, markets and competencies globally, while the value of localised competencies increases.
This view is supported by research showing the growing
value of science-based products3, the exports of which have
doubled from 1970 to 1995, while the share of scale-intensive exports in world trade has remained the same
(Guerrieri, 1999).
The development of production networks due to technological advancements and the penetration into new
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markets entails the simultaneous differentiation of, and
functional alignment of partners. Due to increased competition, firms are encouraged to focus on their core competences and specialise in particular products or technologies
where they can outperform their competitors. However,
the effectiveness of such a strategy relies on the achievement of economies of scale, which in most economies implies a need for access to global markets. Especially in the
case of knowledge-intensive production, the size of domestic markets may be limited, again reinforcing a need for
access to global markets. Major global firms engage layers
of networked independent or semi-autonomous strategic
partners and subcontractors that enable them to reconcile
their needs for innovation, flexibility, risk sharing and efficiency. The co-operation through strategic alliances includes risk sharing and/or pooling of resources in order to
stimulate organisational learning and/or utilisation of the
partner’s or commonly developed resources (cf. Child and
Faulkner, 1998). Firms endowed with greater resources and
competencies outsource the functions of non-strategic importance, diversify risk and achieve a stronger focus on
their core competences. Simultaneously, they achieve access to a larger pool of competencies in their wider network, and consequently a greater exposure and access to
external innovations. When it comes to smaller network
members, participation in global value chains provides
them with growth opportunities, which enable them to accumulate resources and competences, to access resources
held by the larger members (such as marketing, distribution, as well as R&D conducted elsewhere in the corporate
network), and move along the value chain and technological trajectories.
The fragmentation of value chains correspond to specialisation, generation of specific knowledge and innovation by autonomous and diverse agents. The focus of
modern corporations on their core competences, coupled
by the interconnectedness within the network mean that
the firms’ behaviour and strategies are interdependent.
Firms develop strategic relationships, co-ordinate particular actions and engage in collective learning. Functional
integration leads to selection mechanisms that control the
level of diversity and determine the dominant technological solutions in particular situations. Viability and effectiveness of production networks require both the facilitation of diversity through innovation, and appropriate selection processes that enable acceptance of particular technological problem-solutions as standards which spur and
channel further innovations.

Innovative SMEs in production networks
The inclusion of innovative SMEs in corporate production networks holds a number of benefits for large enterprises. The outsourcing of many of the non-core corporate
production activities takes place through SMEs. However,
the need for continued coordination and the need for diffusion of innovations and standards throughout the networks implies high competence requirements on the SME
members of corporate production networks. In turn, the
relational proximity to innovative SMEs allows the network integrator to benefit from innovations taking place
within SMEs. Furthermore, the presence of innovative
SMEs allows the outsourcing of a number of R&D functions, effectively subjecting the corporation to the positive
externalities of the risk-taking by entrepreneurs. Large enterprises may either be unwilling to take on the risk of experimentation with new technologies, or may be experiencing lock-in effects in old technologies. In either case,
“large firms can prey upon the risk-taking of reckless small
firms. Thus small firms provide an externality of recklessness” (Nootebaum, 1999:143).
As the most flexible parts of production networks,
SMEs play a vital role in their development and functioning. Many SMEs engage in retail trade, cost-competition
in standardised products and services, and generally little
innovative content. Such SMEs are characterised by readily
replicable capabilities, and thus their role within production networks tends to be small, limited to arms-length relationships, discrete transactions, with little or no strategic
relationships with other network participants. On the
other hand, a significant proportion of SMEs engage in
innovative activities: 44% for small and 61% for medium-sized enterprises in the European Union (Rado{evi},
1999). Where the SMEs are involved in knowledge-intensive production, their role in production networks is likely
to be more important and non-replicable. Innovative
SMEs develop highly specific and inappropriable capabilities, and contribute to a diversification of the technology
risk within production networks, and a general diversity in
capabilities and technological trajectories within production networks.
While SMEs may have highly developed technological
capabilities, they lack the complementary resources necessary to reach global markets independently. Participation
in corporate production networks may allow them access
to a number of complementary corporate resources, such
as marketing, distribution, and mass production facilities.
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The linkages between SMEs and larger enterprises are thus
crucial for facilitation of supply of and the demand for
product and process innovations, and for the corresponding flexibility of production networks. In support of this,
evidence from the UK for 2002 (Hughes and Cosh, 2002)
shows that close to 40% of all SMEs enter collaborative
partnerships, while 60% of innovative SMEs do so. The
same data shows that 60% of SMEs collaborate with firms
in similar line, 47.8% collaborate with customers, 48.4%
collaborate with suppliers, and 16% with higher education
institutions.

THE ROLE OF VENTURE CAPITAL FIRMS IN
DEVELOPED ECONOMIES
Facilitation of innovative SMEs

308

The growth in the importance of innovative SMEs has
been at least partly facilitated by the growing role of Venture Capital (VC) in production networks. “[V]enture capital, by stimulating the creation and growth of technology-based firms, helps translate the results of research and
development into commercial outcomes. In doing so, it
plays a catalytic role for innovation” (EIB, 2001:2). Empirically, the impact of VC in developed economies can be
illustrated in terms of contributions of VC-backed companies to employment and innovation. Employment growth
in VC-backed companies in the EU is 15%, which is 7
times faster than the top European companies (EVCA,
1996), with similar results for the UK (BVCA, 1999) and
higher for US (NVCA, 1999). In terms of the role of
VC-backed firms in systems of innovation (SIs), the relationship here is complicated by the particular patterns of
VC investment in an economy. US VC activity has been
more focused on early-stage and technology-intensive investments than is the case in the EU, and is hence likely to
account for a higher proportion of innovation levels. A
study of the contribution of VC to innovation in the US
economy for the period of 1982-1992 (Kortum and Lerner,
2000) suggests that VC-backed companies are responsible
for a disproportionately large contribution to innovation
– while VC accounts for 3% of corporate research and development, it contributes to 8% of industrial innovations.
While historically VC in Europe has been focused more
on low-tech late-stage investments, recent studies of the
EU suggest that there is a convergence in these measures,
with EU levels of high-tech investment increasing, and
overall VC activity reaching 0.24% in 2001 (EC, 2002a)4.

Financial intermediation
The standard view of VC is of a financial intermediary that
fills a credit and equity financing gap left by traditional
providers of finance such as banks and stock markets5.
From a principal-agent perspective, such investments are
most efficiently financed through equity investments, which
allow close monitoring by the investors of managers, thus
minimizing moral hazard effects. However, the small size
of SMEs prevents access to organised equity markets6, thus
leaving an equity market gap filled by VCs as providers of
equity capital to high-risk ventures based on the specialisation in intensive monitoring (Gompers, 1995, 1999; Admati
and Pfleiderer, 1994). Thus VC is an organisational form
appropriate for SMEs characterised by high-risk strategies
and low collateral levels, and may act as a “half-way house”
between the start-up phase and initial public offering (IPO)
on a stock market.
However, the role of VCs goes beyond that of a
“pure” financial intermediary, and this role varies for different types of actors. For investees, the role played by a
VC ranges from a provider of finance to the provision of
strategic management and network integration services.
For large corporations, VCs provide access to a population
of SMEs characterised by higher than average corporate
governance mechanisms, which can provide options on
emerging technologies, technology risk sharing opportunities, vertical and horizontal expansion opportunities. In
addition, the presence of VCs in a corporate production
network facilitates the divestment of non-core assets by
corporations, simultaneously enriching the production
networks, and facilitating a focus on core competencies by
corporations. For science-industry relations, VCs provide a
technology transfer route complementary to technology licensing, by facilitating the growth of technologies through
university spin-offs that would not have entered industry
otherwise. Thus far from being a “pure” financial intermediary, VCs can play an important role in national, sectoral
or regional systems of innovation.
The “pure” financial intermediary view of VC is even
more debatable, given that in practice the role of organized equity markets for VCs is limited. Even in developed economies the majority of VC exits occur through
trade sales (sales of portfolio companies to a corporation).
For instance, Europe-wide trade-sales accounted for 41%
of exits in 2000, whereas equity market exits (IPO and sale
of quoted equity) for the same period accounted for 24%
for Europe7. The dominance of corporate buyers of
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VC-backed companies opens the possibility that VCs may
be affected by corporate growth strategies in their selection
and development of portfolio companies. If that is the
case, then VCs themselves may be said to be a part of corporate production networks, as they are an intermediating
mechanism between corporate strategy and SME development strategy. This aspect of venture capital is difficult to
quantify and there has been limited research in this area,
but there are good reasons to expect that the impact of
corporations on VC selection and development strategy is
non-trivial. We explore next some aspects of the VC roles
in production and strategic networks.

Corporate links with venture capital
Trade Sales
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VCs realise the gains on their investments through the sale
of the companies they have invested in. In principle, exits
can occur through several channels – an IPO8, a trade
sale9, a sale to another financial intermediary, sale back to
the firm’s management/founders, or a write-off. As noted
above, while IPOs are the preferred exit route for VCs (as
returns tend to be highest there), even in developed economies the majority of VC exits occur through trade sales.
Both institutional factors10 and sector-specific factors11 increase the importance of corporations as an exit route.
The reason we emphasise the dominance of trade sales
as a VC exit strategy is that there is a qualitative difference
between an IPO and a trade sale. In an IPO the purchasers
of shares in a listed company invest in expectation of
“pure” financial returns, and are not necessarily concerned
with the corporate strategy of enterprises per se. By contrast, corporations tend to purchase or divest companies
in line with a corporate growth strategy, in which “pure”
financial aspects of the transaction are not the main criteria. Rather, strategic aspects of the transaction, such as the
“fit” of a purchased company in the buyer’s production
network, its place in a corporate expansion strategy, or its
value as an “option on technology” may be the determining factors. Thus if trade sales are the dominant exit strategy, then corporate strategies will impact directly on the
VC selection of investees, and on the post-investment development strategies. To illustrate, if a VC has to select between two investment proposals that are equal in all aspects (projected financial returns, management team, and
so on), except for a different likelihood of an exit, then
the VC will provide finance to the company that it be-

lieves has the highest probability for exit. Furthermore,
once a VC investment is made, its role is not limited to
passive monitoring of the investment, but involves the formulation or modification of a firm’s development strategy. As enterprise development is not a linear and deterministic process, but a creative and indeterminate one,
strategic choices made during the growth process impact
the firm activities in a non-reversible manner. And, as argued above, such strategic choices are based on the strategic requirements of the expected corporate buyer.
This is an important observation, as it implies that
VCs are not neutral selection mechanisms in the way financial intermediaries are usually seen. VC dependence on
corporate demand for investees may impact negatively on
the prospects of whole classes of investees, which could be
sustainable in pure financial terms. The negative aspects of
this filtering mechanism may be limited if the population
of corporate participants in the VC industry is sufficiently
diversified. However, if there is a “skewed” pattern of corporate participation in the VC industry, this filtering effect will be strong. We will see in the section on VC in
CEEs how the dominance of MNEs of the VC industry results in such a skewed pattern of investment.
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Corporate Venture Capital and Corporate Spin-offs
Beyond their role as buyers of VC-backed companies at
the exit stage, corporations have two other direct channels
of participating in the VC process – corporate spinout development and corporate venture capital (CVC). One
mechanism behind corporate spinouts is corporate refocusing away from unrelated activities to core capabilities
identified by management as strategic (Haynes, Thompson, Wright, 1999). Another source of corporate spinouts
is the generation of non-core capabilities as a by-product
of a corporation’s R&D and other activities (McNally,
1997). In both cases the corporation possesses resources
that are non-core to the company’s focus. Their spinout as
(semi)independent enterprises enables better management
focus, while also generating extra income. The spinouts
may continue to enjoy access to resources of the parent
company, as well as benefiting from the inherited informal network of its employees12.
Corporate spin-offs provide a high quality deal flow13
to VCs, since these are companies with distinct competencies, experienced staff (especially on the technical side),
but experiencing a lack of financial resources and management expertise. Hence the presence of VCs in corporate
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strategic networks allows corporations to benefit from the
ability to dispose of non-core assets, VCs to increase their
deal flow, and for the competencies and knowledge carried
by spinouts to survive in the marketplace.
CVC represents a radical entry by corporations in the
VC market. CVC may be direct (the establishment of a VC
fund by the corporation), indirect (the corporation provides funds to a VC, and interacts indirectly with the
investees), and joint (a corporation enters ventures jointly
with a VC). Research suggests that corporate motives for
engaging in CVC are mostly strategic, aiming at identifying new markets and new technologies that may improve
the competitive position of the corporation, rather than
aiming to capture direct financial returns from such investments (McNally, 1997:206; also cf. Teece, 1992 on foreign CVC in Silicon Valley). Furthermore, CVC may also
expand demand for a corporation’s products and services
(Brody & Ehrlich, 1998). For the entrepreneur, a crucial
characteristic of CVC is that “the small firm not only receives an injection of finance but also gains access to the
resources of the investor, including managerial expertise,
manufacturing capacity and distribution channels” (Mason & Harrison, 1999:16-17). Thus CVC may be seen as a
complementary service to that provided by VCs to
investees – if VC concentrates on corporate governance issues, CVC provides strong strategic elements to the investment.
CVC is assisted by VC firms acting as (i) referrals of
venture opportunities to CVC programs, (ii) a channel for
learning of young CVC programs, and (iii) use existing
VC investments as a signal of venture quality (Sykes,
1990). VC firms are assisted by CVC by providing (i) a
co-investor, with potentially more patient capital, (ii) a
competent advisor during the due diligence process; and
(iii) as a potential exit route for the venture (Sykes, 1990;
Teece, 1992; Miles and Covin, 2002). Overall, CVC can be
seen “as a means by which investing corporations gain access to the intangible, behavioural resources of the small
firm, including its flexibility” (McNally, 1997:216).

Science – industry technology transfer
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One common factor to many high-technology clusters (e.g.
Silicon Valley, Cambridge – Massachusetts, Cambridge –
UK) is the central role played by higher education institutions (HEIs) as a source of both technology transfer and
entrepreneurs. The development of knowledge-intensive
enterprises in these regions has been assisted by technol-

ogy transfer from HEIs to industry. Recent research on
the economics of science and knowledge has illustrated
the need for assistant organisations in science- industry
technology transfer. This is attributed to the presence of
tacit knowledge in such environments (Ancori et al., 2000;
Cohendet and Meyer-Krahmer, 2001), and the difficulty of
transferring tacit knowledge across organisational boundaries, as well as inadequate incentive structures to facilitate
such transfers (Dasgupta and David, 1994; Saviotti, 1998).
Therefore as technology transfer from science to industry
is not an automatic process, it involves complex transfer
arrangements, which need to accommodate the flow of
both tacit and codified knowledge across organisational
boundaries, and the resolution of high levels of technological uncertainty.
In the context of the above several technology transfer
mechanisms from HEIs to industry can be identified –
technology licensing, contract research/consulting, and academic spin-offs (cf. Management Science “Special Issue”,
2002; Antonelli, 2003). The determinants of industry demand between these channels are complex and related to
several factors. For instance, high levels of information
asymmetry between inventor and technology purchaser
may prevent technology licensing from occurring, thus
opening up the option of a spin-off as a way of developing
the technology to a level at which it will be easier for the
market to absorb it (Gallini and Wright, 1990; Lowe,
2002). The companies formed in this process are more
commonly known as the “new technology based firms”
(NTBFs), defined as firms created on the basis of exploitation of research from HEIs (EC, 2002b). As NTBFs are often engaged in process and intermediate product innovation, they are naturally integrated in corporate production
networks, and ultimately absorbed by corporations.
Besides supplying finance, VCs may have an important role as a supplier of managerial services in the case
of NTBFs. Academics are seen as generally lacking entrepreneurial and managerial skills, while they also face conflicts between academic career and business development
requirements14. Thus, while the academic founder of the
enterprise may be highly technologically competent, there
is a need for the simultaneous development of the finance,
marketing and strategy functions.
VC assists the creation of NTBFs through the channels
identified in the earlier sections. What is different here is
that the VCs are integrated in the strategic networks clustered around HEIs rather than corporations15. Several channels through which VCs interact with HEIs can be identi-
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fied: (i) HEIs are a source of deal-flow for the creation of
NTBFs through spin-offs and academic start-ups; (ii) HEIs
provide a pool of consulting expertise and professional labour for high-tech start-ups; (iii) HEIs are a source of technology transfer to existing VC-backed enterprises; (iv) HEIs
provide formal and informal16 incubating facilities to
high-tech start-ups. Beyond this there are a number of informal ways through which the HEI environment assists
VCs in nurturing businesses, most importantly through
the provision of a milieu of tacit-knowledge and innovation (Lawson and Lorenz, 1999).
There is by now an established literature on the technology transfer by universities through entrepreneurial
spin-offs (e.g. Allen et al., 1992; Roberts, 1991; Management Science, 2002), and the importance of informal networks between different systems of innovation actors (e.g.
Keeble et al., 1999; Lawson, 1999; Lawson and Lorenz,
1999). In terms of our focus on VC and production networks, this literature illustrates that VCs act as facilitators
of technology transfer to production networks, assist the
formation of strategic relationships between NTBFs and
other network members, and may even act as network organizers and integrators.

Venture capital firms as network organizers
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In developed economies, the role of VC is not limited to
the provision of finance, but also includes involvement in
strategic managerial decisions of its investees, and the facilitation of the integration of VC-backed companies in
corporate production networks. Furthermore, VCs may act
as intermediaries in the technology-transfer process from
HEIs to industry, by basing their choice of investments
partly on perceptions of the likely relevance of the technological area of a particular investment proposal. Finally,
VCs assist corporations in the acquisition of highly competent enterprises, the shedding of non-core assets, and in
seeking exposure to new technologies and markets through
equity participation in innovative start-ups. In short, VCs
play a crucial role in the process of selection, growth and
integration of innovative SMEs in developed economy
production networks, and technology transfer between various actors in these networks. In doing so, VCs increase
the flexibility of these networks, as it facilitates the absorption, recombination and shedding of capabilities and resources necessary to maintain corporate competitiveness.
As indicated above, VCs can be thought of as network
organizers, since “venture capital firms sit at the centre of

extended networks linking financiers, entrepreneurs, corporate executives, head-hunter and consultants through
which they are able to share information, organize deals
and mobilize resources, and thereby stimulate entrepreneurial start-ups” (Mason and Harrison, 1999:22). Other
networking services are the provision of access to potential
customers and suppliers, the active search for a corporate
partner and possibly buyer, as well as the linking of companies held in the same VC portfolio that may exhibit
synergies. Furthermore, especially in highly fluid environments where issues of both technological capability and
corporate governance are important, VC investment may
act as a signalling mechanism of the quality of an enterprise, since it shows that the portfolio company has been
through a due diligence process and has a corporate governance mechanism in place17. Access to VC backing signals
the enterprise’s commitment to a credible development
strategy, which in turn reflects the VC’s filtering mechanism. This information is relevant to potential customers,
strategic partners and future investors. Thus in an environment characterised by high levels of fluidity and uncertainty, the presence of a filtering and management organisation such as a VC may act as a powerful network integrator, as it decreases uncertainty both on the corporate side
and the SME side that may have prevented the formation
of a network hitherto.
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PRODUCTION NETWORKS IN CEE
Restructuring of production networks in CEE
In CEEs the production networks inherited from socialism have undergone a radical transformation. The transition period, characterised by macroeconomic shocks, privatization, radical institutional change, and the sudden
obsoleteness of organisational competencies due to the
change from a central planning to a market coordination
mechanism have put large domestic firms in a defensive
position (Rado{evi}, 1998a, 1998b). Only a few firms in
each country have been able to enter the global market
with high value added products, despite the relatively high
level of technological development of these economies
during central planning (Rado{evi}, 2002; Rado{evi} and
Yoruk, 2002; Yoruk, 2002). Moreover, such firms rarely
have the resources or capabilities to serve as focal points
for the development of production networks characterised
by strategic linkages with domestic or foreign firms. Due
to the lack of affordable sources of finance, and intensi-
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fied competitive pressures from domestic and foreign
firms, many firms underwent defensive restructuring,
which was much more focused on cost reductions than on
finding of new market opportunities, or the building of
strategic networks. While the restructuring of the large
firms has often resulted in the shedding of different industrial units, this has not led to the development of production networks characterised by durable and “thick” links
between the different enterprises in an industry (cf. Rado{evi}, 1998a; Stiglitz and Ellerman, 2000). Domestic corporations tend to rely on foreign suppliers in the procurement of knowledge-intensive products, rather than investing time and resources in developing local alternatives
through alliances with local enterprises. Moreover, they often do not generate sufficient innovativeness and the volume of business that would justify focusing on core competences and developing more complex co-operation with
subcontractors.
The arrival of MNEs into transition countries has
led to some integration of local firms into global production networks (Linden, 1998; Van Tulder and Ruigrok,
1998; Kaminski and Smarzynska, 2001; Dyker and von
Tunzelmann, 2002; Turlea and Merkuta, 2002)18. However, the benefits of MNE-centred networks accruing to
domestic enterprises have been narrow. The networks being built are often restricted to the MNEs’ subsidiaries
with limited local subcontracting (cf. Rado{evi}, 2002).
The integration of local suppliers into the MNEs’ global
production networks has so far been mostly limited to
low-value added activities19 (Linden, 1998; van Tulder,
1998; Dunin-Wasowitz, Gorzynsky, Woodward, 2002), while
the capability enhancements and technology transfer benefits accruing to domestic companies partnering with
MNEs on innovative projects is limited (Sadowski, 2001).
This is in line with international evidence suggesting that
MNEs tend to concentrate innovative activity in their
home countries (Patel and Pavitt, 1998), and that where investments do occur in high-tech investment, it is to exploit an already existing high level of innovation (Teece,
1996). The danger is that a dominance of MNE-centred
production networks in CEE economies may lead to (i)
the development of a dual economy, where the best SMEs
are integrated in MNE networks with limited knowledge
spillovers to the rest of the economy; and (ii) that local enterprises may become trapped in low-value added activities, with innovative activities limited to adaptation of
global products to the local environment. Rado{evi}
(2000) suggests that CEE production networks and sys-

tems of innovation are in a state of flux, and today’s network organisers will shape their future patterns. Furthermore, the ownership patterns after the privatisation of
CEE industries and FDI entry modes impacts on the
thickness of networks. Individual sale, especially to foreign
buyers, destroyed linkages inherited from the socialist period, while greenfield FDI is integrated in foreign, rather
than domestic production networks (Rado{evi}, 2000).
However, in the case of locally owned enterprises, the remaining local production networks have not been beneficial to new entrants – often due to defensive restructuring
strategies. Consequently, the level of linkages developed by
domestic corporations with SMEs is rather low, and characterised by low knowledge-intensity.
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Innovative activities in CEE
Despite the decline in total innovative activity since the
beginning of reforms, CEE systems of innovation (SIs) remain relatively robust. For example the proportion of innovative firms as a whole in the CEE is still close to or
above that of some EU members (see Table 1). Furthermore, at least according to some indicators, candidate
members’ R&D systems are more productive in terms of
patents to Gross Expenditure on R&D – “the ratio for patents/GERD suggests that the candidate countries produce
three times as many patents per Euro of GERD as the cohesion countries” (EU, 2001:74)20, while data on resident
Country

Share of Innovative Enterprises

Russia
Romania
Slovenia
Italy
Spain
Luxembourg
Poland
France
EU
Norway
Denmark
Netherlands
Belgium
Germany
Ireland
Source: Rado{evi} (1999); Period: 1996-1998

6%
28.3%
31.9%
34%
37%
37%
37.6%
39%
50%
53%
56%
57%
61%
67%
72%

Table 1
Shares of Innovative Firms
in EU and CEE
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patent applications and science and engineers engaged in
R&D also show levels at or above EU averages (World
Bank, 2000). In terms of innovative capacity CEE SIs continue to score high. One way to reconcile this observation
with the earlier discussion of the low levels of innovation
in domestic industry is that there is a lack of (i) transfer of
HEI based knowledge and capacities to industry; and (ii)
integration of SMEs with both HEIs and large corporations.
Knowledge-intensive production involves high set-up
costs, complex networks of production including not only
firms but also HEIs, and the sharing of a vast array of complementary and interrelated knowledge sets generated by
these participants (Antonelli, 1999). Thus the likelihood of
the increase in knowledge-intensity of production networks
in CEEs will be linked to the technological capabilities of
the participants, as well as the presence of a network organiser (Rado{evi}, 1998a). The absence of strong network integrators in CEEs has led to a general shift toward production characterized by lower levels of technological complexity and knowledge intensity (Rado{evi}, 1998b). This impacts negatively on the ability of CEE corporations to compete in knowledge-intensive industries that require continuous innovation (cf. Rado{evi} and Yoruk, 2001).

Table 2
Corporate Innovative Activity by Firm Size in CEE and EU
Romania

Poland

Firm
Size

Share of
Innovators

20-49
50-199
200-499

2.7%
9.6%
26.3%

500-999
1000>

36.3%
52.9%

Firm
Size

Slovenia

Russia

EU

Share of
Innovators

Firm
Size

Share of
Innovators

Firm
Size

Share of
Innovators

Firm
Size

Share of
Innovators

6-50
51-500
501-2000

16%
33%
72.5%

1-50
51-250
250>

14.2%
29.9%
62.9%

<49
50-99
100-199

4.9%
6.6%
12.4%

<100
100-500
500>

44%
61%
79%

2000>

87.5%

200-499
10,000>

18.3%
79.8%

Source: Rado{evi} (1999); based on the 1998 EU Community Innovation Survey, and various surveys in CEE

Table 3
CEE Active Enterprises Profile by Sector and Year of Creation
Year
Manufac- Construc- Distributive
Hotels,
Other Enterprise Distribution By Size
Transport
Created
turing
tion
Trade
Rest., etc. Services
0
0-50
>50
1995

12.6%

9.4%

43.9%

6.8%

4.6%

22.7%

66.9%

32.3%

0.8%

1996
1997
1998

14.1%
12.2%
10.8%

11.7%
11.9%
12.1%

36.8%
37.4%
37.6%

9.2%
7.6%
7.2%

5.3%
4.4%
4.7%

22.8%
26.5%
27.7%

60.1%
65.9%
68.7%

39.1%
33.2%
30.6%

0.8%
0.9%
0.7%

Source: Eurostat (2000)

The majority of new SMEs remain too small, too
weak and too disconnected from both domestic and foreign corporations (Gabor, 1997; Bateman, 1997). While
there is no dataset that allows a direct comparison between
collaboration levels of SMEs in the EU and CEE21, anecdotal accounts of CEE SMEs suggest that collaboration
levels are significantly lower than the EU levels. Several
studies of CEE systems of innovation conclude in particular that linkages between SMEs and HEIs are particularly
weak, while linkages between SMEs and large enterprises
are generally concentrated on collaboration with MNEs22.
A comparison between data collected from innovation surveys for the EU and CEEs shows that while CEE
large enterprises have similar levels of innovative activity
to EU averages, the proportion of innovative SMEs in
CEE is significantly less than EU levels (Rado{evi}, 1999,
illustrated in Table 2). In line with this, surveys show that
the majority of new enterprises (of which SMEs compose
98%) are engaged in activities commonly associated with
low levels of innovation, such as distributive trade and the
hospitality industry (Eurostat, 2000, Table 3)23. It is likely
that both current and historical factors are behind the low
level of innovation in SMEs. Historically it is possible that
the dominance of large industrial units of manufacturing
during central planning at least explains the concentration
of SMEs on low-innovation level services in the initial period of transition. At present this situation seems to be
compounded by the lack of strategic network building efforts by large domestic corporations and lack of finance
for SMEs, among many factors. SMEs have insufficient resources and capabilities to engage in innovation, and insufficient resources to reach external markets. On the
other hand, domestic strategic and production networks
remain underdeveloped, which is particularly related to
the smaller role of SMEs in production networks, lower
levels of innovation in these, little interaction between
HEIs and industry, as well as the dominant role of MNEs
as network integrators.
There is an increasing recognition by policy makers
of the need for knowledge-intensive production to increase
in CEEs to facilitate the integration of these economies in
the European Union:
“the cohesion of an enlarged EU will depend on
the economies of the [candidates] being able to
sustain high rates of growth through increased
technological change... New mechanisms for supporting innovation and industrial upgrading will
be needed if productivity growth is to be maintained” (EC, 2001:11).

Ilian Petkov Iliev, Domagoj Ra~i}
Venture Capital Firms as
Production Network
Participants in Transition
Economies

319

Ilian Petkov Iliev, Domagoj Ra~i}
Venture Capital Firms as
Production Network
Participants in Transition
Economies

In particular, “the major issue is whether new innovative firms are able to obtain finance for the start-up and
early growth phase of their existence... [and] innovation finance, in the broadest sense, must be a priority for [CEE]
governments” (EC, 2001:65)24. Development of a population of innovative SMEs’ requires financial resources, as
well as strategic management and network integration services, which they cannot easily access by themselves. Given
the insufficient communication and co-operation between
corporations and (especially innovative) SMEs in CEEs,
there is an obvious lack of mediating institutions that
would align their interests, facilitate innovation and the
selection of the most appropriate solutions within production networks. Thus the issue of the present nature of VC
involvement in CEE economies, and the identification of
means of enhancing its role in CEE production networks
becomes paramount to the discussion of the transition
process in CEEs.

THE ROLE OF VENTURE CAPITAL IN CENTRAL
AND EASTERN EUROPE
So far we have attempted to identify important characteristics in developed economy production networks that explain their success, and compare these to features of CEE
production networks. We concentrated on the important
role innovative SMEs play in developed economy production networks, and we identified this as a conspicuous gap
in CEEs. In the first section we identified VC as an important actor that facilitates the creation and integration of
innovative SMEs in developed economy production networks. In the remainder of the paper, we focus on the extent to which VC in CEEs plays this role.

The venture capital industry in CEE
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Enterprise surveys (cf. Eurostat, 2002) show that for all
CEEs “lack of funds” is perceived as the greatest problem,
with “limited access to credit” in second or third place.
Whereas only 14% of EU SMEs found “access to financing” a constraint, this was a primary problem for a massive 73% of CEE enterprises. Similarly, technical analysis
of balance sheet data for CEE enterprises concludes that
credit-rationing effects are strong in CEEs, and financial
intermediary underdevelopment prevents enterprises from
achieving their desired capital structures (Cornelli et al.,
1996). Thus it would appear that the major benefit offered
by VCs in CEE is the mitigation of the inadequate supply

of finance to SMEs in financial markets. Without trying
to diminish its importance, we are reluctant to concentrate
solely on the provision of finance aspect of VC. As discussed, credit and equity market gaps do not explain the
role of VC in developed economies. While in the short-run
VC will continue to play the role of a substitute for more
traditional forms of finance, attention should also be focused on the more sustainable role they can play as participants in production networks.
However, when it comes to facilitation of growth of
innovative SMEs and the role of VCs in production networks, the effects seem limited. A significant difference between VC in CEEs and developed markets is the extreme
concentration on late stage investments, old enterprises,
and low-tech investments (Table 4 and Figure 1). Isolated
from other factors, this should be surprising, given the relatively high levels of innovation and lack of alternative
sources of finance would imply high levels of unsatisfied
demand for finance by SMEs. Perhaps the deal-flow structure could give some indication on the reasons for this situation. So far a significant part of the VC deal-flow has
come either from privatised enterprises, or the setting up
of businesses explicitly modelled on developed economy
strategies. The socialist legacy of underdeveloped sub-sectors of the economy, lack of market-oriented corporate
strategies, and changes of consumer demand toward
“Western” patterns, have meant that investment opportunities have been precisely in traditional industries, where
the wholesale transfer of Western business models and
technologies have led to satisfactory returns. In the words
of one VC manager, “you are in a European risk environment where you can pioneer these tried and tested techniques. Steadily every feature and every lending structure
makes its way to central Europe” (EVCJ, 2001:61).
A more ambiguous contributing factor could be the
dominance of foreign-controlled VCs in CEEs. Whereas in
developed economies VC firms are usually locally founded
and staffed (which allows the utilisation of localised
knowledge and informal networks), in CEEs VCs are an
imported institution usually founded and managed by
outsiders (Karsai, 2001). There is a tension here, since the
dominance of the industry by outsiders is itself related to
the lack of local management talent that could be used by
VCs. But the cost of this is the under-utilisation of local
networks, and the difficulty of embedding VCs into local
networks.
The low proportion of innovative SMEs also implies
that the statistical likelihood of the emergence of quality
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Table 4
Private Equity & Venture Capital in selected EU and CEE economies
INVESTMENT COMPOSITION – 1st Half, 2000
Country

Seed

Start-up

Expansion

Europe

9.3%

35.1%

40.7%

Czech Republic

0.0%

11.1%

Hungary

0.0%

16.7%

Poland

2.8%

Slovakia

0.0%

Romania

n/a

n/a

ReplaceNo CompaTotal
VC % GDP
%
ment Buyout
nies
Investments (annualised Europe
Capital
(all stages)
(×1000 )
– H1×2) Market
5.7%

9.3%

4,630

 13,470,173

77.8%

0.0%

66.7%

16.7%

5.6%

80.6%

75.0%

12.5%
n/a

100.0%

5.7%

9

 33,007

0.118%

0.2%

0.0%

12

 8,651

0.034%

0.1%

11.1%

0.0%

36

 116,276

0.134%

0.9%

12.5%

0.0%

8

 1,404

0.013%

0.0%

n/a

n/a

n/a

n/a

INVESTMENT COMPOSITION – 1st Half, 2001
ReplaceNo CompaTotal
VC % GDP
%
ment Buyout
nies
Investments (annualised Europe
Capital
(all stages) (×1000 Euro) – H1×2) Market

Country

Seed

Start-up

Expansion

Europe

7.3%

35.0%

46.9%

3.1%

7.8%

4,465

 11,125,502

Czech Republic

0.0%

0.0% 100.0%

0.0%

0.0%

3

 10,240

0.037%

0.1%

Hungary

0.0%

16.7%

66.7%

0.0% 16.7%

6

 20,972

0.084%

0.2%

Poland

3.1%

37.5%

50.0%

6.3%

3.1%

32

 52,542

0.061%

0.5%

Slovakia

33.3%

33.3%

33.3%

0.0%

0.0%

3

 1,824

0.017%

0.0%

Romania

0.0%

0.0%

23.7%

76.3%

0.0%

38

 2,042

0.010%

0.0%

Source: EVCA, 2001

Figure 1
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early-stage high-tech investment opportunities may be
lower than in the EU. But perhaps just as importantly, the
lack of demand for SMEs by corporate buyers on the exit
side of the VC cycle may also be inhibiting early-stage and
high-tech finance. As discussed earlier, VCs take into consideration the likely exit route from an investee at the time
of the investment. Since at present the exit market for VCs
is almost entirely composed of foreign corporations, the
needs of international corporate production networks impact on VC selection of enterprises and their management.
This may be contributing to the investment by VCs predominantly in companies that can fit into international
corporate production and distribution networks in nodes
characterised by low value-added activities.

Ilian Petkov Iliev, Domagoj Ra~i}
Venture Capital Firms as
Production Network
Participants in Transition
Economies

Corporate links with venture capital
As discussed earlier, we can distinguish three general channels of interaction between corporations and VCs: trade
sales, corporate venture capital and spin-offs. In CEEs the
pattern of development of each of these is substantially
different from that in developed economies.

Trade Sales
As discussed earlier, the dependence by VCs on trade sales
as an exit route makes corporate strategies relevant in the
selection of investments by a VC. In particular, if there is
a lack of diversity in the potential corporate exits, this
may lead to a strong bias toward a particular type of enterprises. This appears to be the case in CEEs. Table 5 below
shows that trade sales in CEEs account for a larger proportion of VC exits than the EU average. Thus the influence
of the corporate buyers on the VC’s enterprise development strategy is likely to be much higher than in other developed economies. Furthermore, given the predominance
of MNEs among the population of buyers, it is mostly the
corporate strategies of MNEs that impact on VCs’ exit
strategies. We argue that the corporate strategies of MNEs
operating in CEEs are an important filtering mechanism in
the investment selection process of VCs, as the viability of
an exit option depends now on the attractiveness of the
investee for a trade sale to a foreign company.
In line with this, major VCs in CEE state that “[it is
a] requirement for local companies to support both greenfield and privatized operations as foreign MNEs heavily
invested in a range of sectors” (3TS Mission Statement).
Similarly, “[DBG is] attracted to industries that are suitable for a consolidation strategy through acquisitions or
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Table 5
Exit Strategies in CEE and EU – 2000 and 2001
Divestment/Exit (by No of companies) – 1st Half, 2000
Country

Europe
Czech Rep.

Trade Sale

IPO

Sale of
Quoted
Equity

Write-off

Other

Total
No of
Companies

Total Value of
Divestment
(×1000 )

41.3%

8.0%

16.4%

10.6%

23.7%

1,495

 3,949,532

100.0%

0.0%

0.0%

0.0%

0.0%

1

 6,403

Hungary

57.1%

0.0%

28.6%

0.0%

14.3%

7

 34,481

Poland

84.6%

0.0%

0.0%

0.0%

15.4%

13

 27,553

Slovakia

0.0%

0.0%

0.0%

100.0%

0.0%

1

 81

Romania

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Divestment/Exit (by No of companies) – 1st Half, 2001
Trade Sale

IPO

Sale of
Quoted
Equity

Write-off

Other

Total
No of
Companies

Total Value of
Divestment
(×1000 )

Europe

26.5%

1.2%

11.4%

13.6%

47.4%

3,019

 5,329,789

Czech Rep.

n/a

n/a

n/a

n/a

n/a

n/a

Country

Hungary
Poland

n/a

0.0%

0.0%

0.0%

0.0%

0.0%

1

 2,784

40.0%

0.0%

8.0%

8.0%

44.0%

26

 52,326

Slovakia

n/a

n/a

n/a

n/a

n/a

1

 21

Romania

98.5%

1.5%

0.0%

0.0%

0.0%

67

 2,068

Source: EVCA, 2001
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expandable through regional expansion” (DBG Mission
Statement). Case studies for Hungary similarly suggest
that the requirements of MNEs restrict VC investment
strategies (Szerb and Varga, 2002), and the absence of media reports of trade sales to domestic corporations supports the view that the involvement of CEE domestic corporations in the VC industry is limited.
Thus the firms most likely to gain VC finance are
those that can become large enough to provide a national/regional “platform solution” to foreign corporations seeking entry into the CEE. This type of focus makes
a number of categories of investments unattractive for
VCs. Insufficient demand for SMEs by corporate buyers
may be hindering early-stage and high-tech finance. Investment in potentially viable innovative SMEs will not take
place, because irrespective of their financial viability, the
lack of an exit channel will prevent VCs from investing in
such a firm. In turn, the lack of domestic innovative
SMEs makes the development of competitive domestic
production networks more difficult for reasons outlined
earlier.

The above strongly suggests that the absence of domestic corporations from trade exits is detrimental to the
development of national or regional systems of innovation. As MNEs in CEEs tend to invest in the context of a
strategic expansion of their networks, they will be unlikely
to invest in companies that duplicate innovative activities
performed elsewhere in their network: if there is a corporate unit in one country that is already doing a certain
task, it is unlikely that the corporation will invest at another location for the same activity. But what is duplication on a corporate level may be necessary for the development of innovative and absorptive capacity of domestic
production networks. The development of competitiveness
of domestic corporations in technologically intensive areas
is linked to the development of linkages with other enterprises that can provide it access to a variety of capabilities
and resources. An increased participation by the domestic
corporations in the VC industry would create alternative
exit routes for VCs and thus diversify VC demand for investment opportunities that can be fitted in domestic production networks. It would also embed VCs in local production networks, and increase the flexibility and variety
of capabilities in domestic production networks.
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Corporate Venture Capital
In terms of CVC, in the CEE context it is useful to differentiate between foreign and domestic sources of CVC. Instances of foreign CVC are some investments by the CVC
arms of global corporations such as Intel, Microsoft, GE
and Deutsche Telekom25. Given the known patterns of foreign CVC for the UK and US (McNally, 1997; Teece,
1992), it is most likely that foreign CVC in CEEs concentrates in late stage enterprises with high technological
competencies, which fit well within corporate R&D
strategies26. While there is anecdotal evidence of such investments in some high-tech firms, this has remained limited and linkages with the local VC sector do not appear
to have developed. The lack of studies in this area prevents
any judgement, but there are hardly any examples or indications that CVC by domestic corporations is significant
in CEEs. This seems consistent with the apparent absence
of the domestic corporate sector from the VC industry as
a whole, which is itself linked to the underdeveloped nature of local production networks and domestic corporate
strategies.
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Corporate Spin-offs
As discussed earlier, corporate spin-offs are the result of
the shedding of non-core activities at points of major corporate strategic refocusing, or the spinning-off of non-core
results of continuous innovative activities at corporate
R&D facilities. In the CEEs this category of participants
in the VC industry is perhaps the most underdeveloped.
The radical decline in innovative activity in domestic corporations as well as the lack of widespread modern corporate practices probably contributes to an absence of corporate spin-offs as a deal source for VCs. We base this statement on the lack of reporting by VCs, media and experts
of corporate spin-offs as a source of a deal flow. However,
it is possible that the continued development of domestic
corporations in CEEs and increased awareness of novel innovation management techniques will lead to the emergences of corporate spin-offs in the future. Perhaps in this
regard a more pro-active approach by VCs aimed at increasing domestic corporate awareness of the possibility of
capturing value through spin-offs could accelerate the
emergence of such corporate practice.

Venture capital and science-industry relations
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R&D expenditures in CEEs have undergone radical reductions during the transition period (cf. EU, 2002). The
prevalence of defensive restructuring of enterprises negatively affected the in-house R&D facilities of enterprises
(which were often reduced, outsourced or even terminated), and more generally, diminished their innovative
capacities. Along the way, the capacities of companies to
transfer, absorption, application or modification of new
technologies and cooperation with research institutions
also suffered. On the other hand, public research institutions have been affected by the budgetary constraints. The
need for additional funding has not been channelled into
more sophisticated science-industry relationships, which
seems paradoxical. Namely, the budgetary cuts in HEIs
may have increased the need for academic entrepreneurship
as a way of providing additional or alternative sources for
income both for individual academics and organisations
to which they belong. These problems have been exacerbated by the lack of appropriate incentives, cultural differences, as well as the lack of mediating institutions and networks between science and industry (cf. EC, 2001; De
Koning and Deeds, 2003). Given such conditions, it is not
surprising that the relevance of the science-industry relationships to the performance of the economy in CEEs is

both under-researched and insufficiently understood at the
policy-maker level. Such issues have recently been touched
upon in discussions on innovation policy in the context
of EU accession (EC, 2001; EC 2003). However, the processes of utilization of channels available for technology
transfer, overcoming of the barriers actors face, and implementation of policies to improve this aspect of systems of
innovation are still largely ineffective. The interaction processes among science and industry which are aimed commercialization of research, dissemination of new technologies and building technology capacity of firms could be
strongly assisted by VC, as a mediating institution that
provides both the financial resources and managerial services, and is positioned within broader production networks.
Given the intense linkages between VCs and HEIs in
developed economies, the lack of such linkages in transition economies is a source of concern. One reasonable hypothesis to explain this is that the mobility of academics
between HEIs and the private sector is inhibited by the absence of incentives and a supporting culture. The severing
of the linkages between transition countries’ HEIs and the
newly privatised enterprises has inhibited the commercialisation of university research, as well as removing the channels through which industry could subcontract R&D research. Some of the constraints identified in a developed
economy context (e.g. Casper and Murray, 2002) seem to
be even more relevant in the CEE context: (i) potentially
good business ideas arising from university research are
not formulated and do not leave the academic system; (ii)
there is a limited supply of entrepreneurs within the universities; (iii) there is insufficient access to capital for the
funding of start-ups; (iv) scientists with ideas cannot find
adequately educated entrepreneurs; (v) high information
asymmetries between investors and scientists mean not
only lack of understanding, but lack of awareness of existence of good business ideas.
Regarding the need for an increased interaction between VCs and HEIs in CEEs, a possible objection would
be that CEE knowledge institutions are unlikely to generate similar levels of world-first innovations as their counterparts that have been instrumental in the development
of high-tech clusters (e.g. Stanford University, Massachusetts Institute of Technology, Cambridge University). However, the benefits of HEI spinouts do not lie only in generating “world-first” innovations, but in the inward transfer
of innovative technologies available internationally, their
adaptation to local market needs, the provision of consult-
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ing services, and other innovative activities besides radical
innovation. The issue underlying technology transfer between knowledge institutions and industry refers to the
leading role that knowledge institutions can play in their
domestic environment. In this sense HEIs will generally be
the institutions whose tacit knowledge can catalyze the
technology transfer of world-first technology to domestic
industry. The countries that lag behind in terms of technological development should invest relatively more in
embodied technologies (including their adaptation to local conditions), as well as on activities like reverse engineering and product and process imitation than on R&D
(cf. Rado{evi}, 2003). The role of NTBFs in facilitating
such transfer outside the context of developed economies
is gaining increasing attention. In such contexts the
NTBF’s role as a challenger and source of new technologies is even more pronounced (Fontes & Coombs, 2001).
In addition to upgrading the competitiveness of domestic corporations, the science-industry collaboration has
as a potential by-product the creation of innovative SMEs,
which is beneficial not only to the economy as a whole,
but also to potential link-ups with the VC sector. The improvement of linkages between science and industry,
through VCs among other type of intermediaries, can improve the flexibility of production networks (i) directly, by
increasing the variety of actors in the production network,
through the creation of NTBFs; and (ii) indirectly, by
shortening the organisational route of the identification
and absorption of world-level technological developments.

Barriers to deal flow27
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The lifeline of any VC firm is the deal flow, the investment proposals that are made to VCs. The deal flow can
indicate the economic prospects of a region (Peeters,
1999:121), while it allows VCs to optimize their portfolio
composition. In the context of CEEs an increase and diversification of the deal flow will aid the maturing of the
VC industry, with the emergence of differentiation among
VC providers.
The constraints on deal flow that have been identified
in CEEs can be divided into several groups (developed
from Iliev, 2002a). Some are related to the rare emergence
of SMEs with innovative products and/or significant
growth potential that could be nurtured by VC involvement. This is due to:
• exhaustion of the privatization pool – the completion of privatization in most CEEs has terminated the

initial deal source that attracted many VCs to the region;
• lack of linkages with HEIs – as discussed, technology
transfer policies remain in their infancy, and academic
entrepreneurship appears to be particularly underdeveloped. In the absence of adequate incentive structures
and organisational support, HEI spin-offs are unlikely
to develop in significant numbers.
• limited number and quality of corporate spin-offs –
as discussed, investment opportunities arising from
corporate spin-offs are limited in number. Available
spin-offs mostly stem from non-strategic corporate activities (rather than R&D). They are often found in traditional industries and require defensive restructuring
before expansion can be attempted.
Another group of constraints occurs due to the lack
of available financial and managerial resources necessary
for SME creation and growth and stimulating VCs’ interest and involvement. These include:
• lack of business angels – business angels are (serial)
entrepreneurs that contribute small sums of finance
and managerial skills to a start-up. Some EU estimates
of business angel investments put it at higher levels
than formal VC28. Access to business angel finance allows start-ups to grow to levels at which VCs can become involved. Their absence in CEEs29 limits not
only the funding available to start-ups, but also the
managerial resources and referral opportunities available to them.
• lack of established referral networks – the traditional referral sources (such as accountants, investment bankers, lawyers, past customers and other VCs)
are types of actors who are also new entrants to the
CEE context, hence their ability to act as a referral
source is limited;
• lack of managerial track record – the short period
from privatisation / enterprise development means that
enterprise managers have a limited track record, which
complicates management team evaluation for the VCs
(Bliss, 1999);
• VC managers’ background – lack of domestic senior
managers for VCs may be contributing to the lack of
connections between VCs and domestic formal and informal networks, while standardised strategy of multicountry VC firms may be contributing to the setting
of minimum investment levels beyond the size of a big
part of the investment opportunities and sub-optimal
development strategies;
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• low wealth levels – low entrepreneur wealth-levels lead
to lack of seed capital and collateral for larger start-ups,
as well as sub-optimal personal savings portfolios;
• lack of equity financing culture – a major constraint
identified by VC managers is the unwillingness of entrepreneurs to part with equity, and unreasonable expectations from VCs.

CONCLUSION
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We have attempted to direct attention to a previously under-researched aspect of CEE economies – the role of venture capital and VC-backed companies in corporate production networks. This was done by firstly identifying relevant aspects of developed economy production networks,
followed by a comparative analysis of CEE production
networks. In particular, we emphasized the importance of
innovation within corporate production networks, and the
role played in this by innovative SMEs. Innovative SMEs
need to be involved in production networks to access complementary capabilities held by other actors, such as marketing channels, mass production facilities and distribution networks. Firms with larger resources and stronger
competences actively seek access to novel technologies either to protect current market positions, to gain access to
new markets, or to diversify the technology risk. In this
context, VCs are an important production network actor
by identifying viable enterprises, and assisting the entry of
these in production networks; assisting corporate strategic
refocusing on core capabilities by absorbing corporate
spin-offs of non-core capabilities, assisting corporate exposure to new technologies, and actively seeking SMEs that
will be absorbable by production networks. Furthermore
VCs have an important role in facilitating technology
transfer in science-industry relations, where they support
the growth of academic spin-offs, provide strategic management functions, and facilitate the integration of these
into corporate production networks.
In the context of CEEs, research indicates that domestic production networks are largely underdeveloped, and
MNEs are the dominant network organisers. Consequently,
while the entry of MNE corporations into the CEEs has
led to some integration of local suppliers into global production networks, the networks being built are often restricted to MNE companies’ subsidiaries with limited local
subcontracting. At the same time, domestic production
networks are underdeveloped, with little participation of
SMEs, and in general low levels of innovation. We argued

that this situation both results from the traditional absence of SMEs from domestic production networks, and
diminishes the likelihood of the emergence of a population of innovative SMEs. The absence of linkages between
innovative SMEs and domestic corporations impacts negatively on the competitiveness of domestic production networks, and their ability to respond to external shocks and
new opportunities. We also argued that it is unlikely that
SMEs within MNE production networks will develop substantial levels of innovation.
We also argued that the underdevelopment of science-industry technology transfer policies contributes to
an absence of a population of NTBFs. This can be linked
to the lack of clear policy guidelines, incentive structures
and a facilitating environment for the development of academic entrepreneurs, as well as to the lack of demand for
innovative SMEs by domestic industry, and low linkages
in general between domestic corporations and HEIs. Low
levels of science-industry technology transfer in general,
and of NTBFs in particular, restrict further the levels of
innovation and linkages with innovative SMEs in domestic production networks. This again contributes to low levels of competitiveness and flexibility in domestic production networks.
In the context of the VC industry, underdeveloped
linkages with innovative SMEs and HEIs of domestic corporations are manifested by the dominance of MNEs as
trade buyers and sources of corporate venture capital, an
absence of corporate spin-offs as a source of VC deal flow,
and a lack of linkages between VCs and HEIs. The net result is that VC selection of investments is biased towards
SMEs that will fit in MNE production networks, at the expense of companies that may bring new technologies to
the domestic industry, while the potentially important role
of VCs in stimulating science-industry technology transfer
is not realised. The converse is that increased VC participation in domestic production networks and linkages with
HEIs can increase the level of investment in innovative
SMEs, levels of technology transfer from HEIs, and consequently increase the competitiveness of domestic production networks.
The identification of these two general areas of barriers to the development of the VC industry – the absence
of domestic corporations from the VC industry, and underdevelopment of HEI technology transfer policies – allows us to begin the indication of policy options aimed at
increasing the number of innovative SMEs, and improving their access to VC finance.
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In terms of the need to stimulate the participation of
domestic corporations in the VC industry, a first step
would be to increase awareness by domestic corporate
managers of novel innovation methods, and the role of
VCs in these. Demonstrative and awareness programs
through local chambers of industry and business schools
are one low-cost way achieving this. More substantively,
given the existence of a number of policy programs aimed
at stimulating linkages between corporations and SMEs,
such programs can be used to leverage sub-programs focused on stimulating VC-domestic corporate relations.
The area of science-industry technology transfer is
perhaps richer in policy alternatives, given the high public
involvement in HEI policy. Overall, we have identified a
need to streamline the technology transfer process, and an
awareness of the full scope of technology transfer channels
available to an HEI. Of crucial importance is the establishment of incentive structures that will promote the emergence of academic entrepreneurs, supportive organisations
for NTBFs, as well as an increased awareness of this area
among academics and industry participants. Simple measures such as organising business plan competitions, and
stimulating interaction between business schools, science
and engineering departments, and local VCs can prove
surprisingly effective in both increasing awareness of the
possibilities for HEI spin-offs and directly resulting in viable enterprises. More resource intensive measures are the
establishment and increased efficiency of business incubators, science parks, and technology centres, which again
could benefit from a proactive approach aimed at attracting the attention of VCs. Beyond this, VC funds backed
by public funds (by national governments, or institutions
such as the EBRD) could include in their mandate incentives for VCs to finance HEI spin-offs.
We emphasise, however, that the above is aimed merely
to serve as suggestive of some policy directions, and are
not to be seen as restrictive and exclusive of other measures. The formulation of detailed policy options depends
on individual country conditions, a precondition for which
is the conduct of further detailed research in the areas outlined earlier. We hope that this contribution can facilitate
the formulation and conduct of such research, and consequently the development of effective policy measures, in
the ultimate aim of stimulating the knowledge-based economy in CEEs.

FOOTNOTES
1

In this case the local network would overlap with a multinational’s
network to the extent that the network members’ activity is directed
to the multinational.
2
According to Ackroyd (2002:190), “as the hubs of international networks, major companies form spheres of influence and power over
numbers of affiliated and collaborating business units. Such organizations may be delayered internally, but they are not depowered either internally or externally”.
3
Science-intensive products are one example of such localized competencies, since the knowledge behind such products is not easily
codifiable and requires highly specific capabilities, and is therefore
not easily imitable.
4
The recent changes in the EU venture capital industry can be attributed both to a maturing of the industry, and an increased public support for entrepreneurship and science-industry technology transfer.
However, it is important to note that there are significant differences
between different EU states in the structure of the VC industry, as
well as between regions.
5
Following the credit-rationing literature (e.g. Stiglitz and Weiss,
1981), lending is constrained by adverse selection (information asymmetry to the rationing of low risk lenders) and moral hazard effects
(information asymmetry after lending leads to risky lender behavior)
constrain the amount of credit available to borrowers. This effect is
especially pronounced for firms characterized by knowledge-intensive
production, due to low levels collateral and high levels of information asymmetry.
6
In the case of CEEs this problem is compounded by the absence of
mature equity markets.
7
Paradoxically the UK, with the most developed equity market in Europe, trade sales accounted for 55% of exits in 2000, while equity
market exits only accounted for 27%.
8
Initial Public Offerings (IPOs) is the first-time sale of a company’s
shares on a public stock market.
9
Trade sales occur when corporations purchase investees from a VC.
10
For instance the traditionally bank-centered financial systems in continental Europe. See Karaomerlioglu and Jacobsson (2000) for a discussion in the context of the Swedish economy.
11
See Casper and Kettler (2001) for a discussion of the role of VCs
and pharmaceuticals in biotech startup development.
12
Often the management of a spinout will continue to be employed or
associated with the parent company. In this sense the degree of separation between the parent company and the spinout varies from case
to case.
13
The deal-flow is the stream of viable business proposals received by a
VC. A high and diverse deal-flow allows a VC to construct a viable
investment portfolio that maximizes the use of a VC’s competencies.
14
For instance academic advancement requires the publication of research results, while the strategic requirements of the firm may require secrecy for these results.
15
Of course we are only creating typologies here for ease of analysis.
In reality, VCs are members of multiple networks, including HEI
and corporate strategic networks, and to the extent that this is the
case, this increases the value added they can provide an investee.
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An example of informal incubating facilities is the laboratory of an
academic that is used to assist the development of a NTBF product.
Here the reputation of a particular VC becomes of crucial importance.
The greater propensity of MNEs than domestic corporations to
build up links with local players is somewhat counterintuitive, since
outside players are likely to face greater costs in establishing such
networks than domestic enterprises.
Still some MNE investments are characterized by significant and
growing levels of innovative activity conducted locally. Even those
foreign-owned enterprises that conduct R&D and/or interact with
HEIs do not have interaction with any other domestic actors, thus
limiting the potential for technology transfer to the domestic economy resulting from MNE entry (Biegelbauer et al., 2001).
The EU study on this issue concludes that “domestic technological
activity is relatively more developed in the CC5 [Czech Republic,
Estonia, Hungary, Poland, Slovenia] than in Greece, Portugal and
Spain” (EU, 2001:73).
The European Innovation Scorecard surveys (EC, 2002) have included an “SME innovation cooperation category”, but most of the
candidates have not returned data on these. Better response rates to
future surveys should allow an insight into these issues.
The studies concerned are (for the respective country) Czech Republic (Mueller, 2001), Estonia (EIFS, 2001), Hungary (Havas, 2001), Poland (Kozlowski, 2001), Slovenia (Bu~ar, 2001), and were commissioned by the European Community’s Directorate General Enterprise.
More recent evidence from Poland (Niedbalska, 2002) shows that
proportion of innovative enterprises as a whole has fallen from
37.6% for 1994-96 to 16.9% for 1998-2000, and it appears that the
number of innovative SMEs within this aggregate has also fallen.
This is attributed by the author to the negative economic climate in
Poland in the late 1990s.
This emphasis is in line with the commitment by the EU to close
the “knowledge gap” with the US (the 2001 Lisbon Declaration),
while the 1998 RCAP (Risk Capital Action Plan) focuses specifically
on the stimulation of the venture capital industry.
Based on information provided on the company websites and news
media.
See for instance the mission statement on Intel Capital’s website
(www.intel.com/capital).
We engage with this issue at the end of our discussion, to indicate
some other factors inhibiting VC deal flow that go beyond the issues
discussed earlier.
The website of the European Business Angel Network (www.eban.org)
gives a good introduction to the issues linked to informal venture
capital/business angels. Even though it is an issue of high relevance
for the prospects of VC in CEEs, it is not an issue that can be discussed at length here.
Privatization and restructuring of CEE economies has created a new
class of entrepreneurs, some of whom amassed considerable wealth.
However, the experience gathered in such processes is not readily
transferable to the SME development outlined here, which partly explains their reluctance to act as business angels or providers of VC.
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