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Foreword

Public-private partnerships (PPPs) in research and innovation are quite a young phe-
nomenon in Germany. The German Research Center for Artificial Intelligence (DFKI),
which was founded in 1988, was one of the first models. More recent activities started
in the early 2000s with organisations, among others, such as the T-Labs, a joint labora-
tory for strategic basic research operated by German Telekom and the Technical Uni-
versity of Berlin (Koschatzky et al. 2008). The German Expert Commission for Re-
search and Innovation (EFI) observed that this new trend should be politically triggered
and could support the exchange between industry and the research sector in the Ger-
man innovation system. It demanded in its 2009 report a greater use of public-private
partnerships between science and industry (EFI 2009: 41). Based on this recommen-
dation, the Federal Ministry of Education and Research (BMBF) implemented the fund-
ing initiative "Research Campus (Forschungscampus) — Public-Private Partnership for
Innovation" as part of the German Hightech Strategy (Koschatzky and Stahlecker
2015a: 5f.) in 2011.

In addition to the selection of ten 'Forschungscampi' for further funding in September
2012, the Fraunhofer Institute for Systems and Innovation Research ISI, Karlsruhe,
was commissioned together with the Institute for Innovation and Technology within
VDI/VDE-IT GmbH, Berlin, to carry out a four-year accompanying research project in
order to support the 'Forschungscampi' in their development process, to monitor devel-
opments, to promote information exchange and to analyse the field of university-
industry collaboration scientifically in an international perspective. One activity in this
context is to bring different scientific views together, but also to look at programmes
and centres similar to the 'Forschungscampi' in Germany and other countries.

In this context we carried out two workshops and four international case studies. The
first workshop took place in April 2014 and focussed on examples from Germany. Re-
sults were published in the German volume 'New strategic research partnerships be-
tween science and industry in the German innovation system' (Koschatzky and
Stahlecker 2015b). Based on our four case studies in Austria, Sweden, Australia and
the USA (Koschatzky et al. 2015) we carried out a second international workshop in
June 2015. Invited scholars from European and non-European countries presented
examples and findings of PPP programmes and models. All were invited to contribute
to this volume. The spectrum of examples was enriched by results from our case stud-
ies.

The objective of this volume is to present a comprehensive although not complete view
on different international approaches to organise PPPs in research and innovation. We
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understand PPPs in this field as a research and innovation activity (e.g. based on a
research agenda), jointly financed by the public and private sector and operated on the
basis of a contractual agreement between both sides about funding and modes of op-
eration (Koschatzky 2013: 21-22). Against the background of the international experi-
ences presented in the different chapters and based on theoretical reflections in chap-
ter | of this volume, we derive conclusions about characteristic elements of the re-
search initiative 'Forschungscampus' and about important cornerstones of programmes
supporting PPPs in research and innovation.

We thank all external and internal contributors to this volume for their valuable support,
the BMBF for the research grant which made our activities and also this publication
possible, the managers of the 'Forschungscampi' for the good collaboration within our
accompanying research project, and all those with whom we carried out interviews that
increased our knowledge about PPPs in research and innovation. We hope that this
volume is able to enrich the discussion about the interactions between industry and the
science sector, namely new modes of collaboration in strategic research with a longer
time perspective.
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| Forschungscampus — A new public-private partner-
ship initiative in strategic research in Germany

Knut Koschatzky, Thomas Stahlecker

1 Introduction

In the following chapter we will analyse the funding initiative of the German Federal
Ministry of Education and Research (BMBF) "Research Campus — Public-Private Part-
nership for Innovation" (Forschungscampus — 6éffentlich-private Partnerschaft fiir Inno-
vationen) as an example of a new public-private partnership (PPP) in strategic re-
search in Germany. Research campuses (Forschungscampi) represent a new form of
organising research work at the interface between academia (mainly universities) and
industry. With their time frame of a maximum of 15 years, and the considerable public
(a maximum of 2 million euros per year) and especially private funds (leverage effects
larger than public funding), they offer a long-term perspective and thus a reliability
which is not common in university research. 'Forschungscampus' was inspired by pro-
grammes and partnerships in other countries like the United States (Industry-University
Collaborative Research Centers I/UCRC) or Austria (COMET Competence Centres)
(Koschatzky 2015).

A research campus is highly valuable for the universities and the involved companies.
Both organisations would not get involved if they did not expect an outcome from this
partnership. Financial contributions of one million euros or even more are a relevant
contribution also for large companies. Researchers from industry and the research sec-
tor are thus under pressure to succeed and to achieve the objectives set out in the
jointly developed research programmes. Due to the fact that most 'Forschungscampi'
began their work with a preparatory phase of six months up to two years, in which the
organisational, personnel and infrastructural foundations for their future work were laid,
the majority of the 'Forschungscampi' started with their research work only at the end of
2014 or during 2015. Therefore, empirical findings about the cooperation experiences
between universities, non-university research institutes and companies are only avail-
able for the preparatory phase and a few months of the first main phase.

The information presented in this paper is based on work within the accompanying re-
search "Research Campus — pro active", which has been carried out by the Fraunhofer
Institute for Systems and Innovation Research ISI, Karlsruhe, together with the Institute
for Innovation and Technology within VDI/VDE-IT GmbH, Berlin, on behalf of the BMBF
since the autumn of 2012. The accompanying research covers the starting phase of the
funding initiative over a period of four years till the end of October 2016. It is not an
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evaluation, but a monitoring activity based on scientific analysis and observations using
surveys, interviews and workshops with the 'Forschungscampi' as methodological input
(BMBF 2014a).

The objective of this contribution is to integrate the funding initiative 'Forschungscam-
pus' in the context of research cooperations between academia and industry and to
analyse significant characteristics of the 'Forschungscampi' in their build-up phase. As
a first step, we point to theoretical work in the following section 2 which deals with pub-
lic-private partnerships, innovation economics, coordination of networks and the
chances and risks of such kinds of transactions (transaction cost economics perspec-
tive), and the proximity dimension in exchange processes (economic geography), and
derive conclusions for the analysis of the 'Forschungscampus' initiative. In section 3,
we present 'Forschungscampus' as an example of public-private partnerships in strate-
gic research in Germany. Section 4 analyses recent developments of the funding initia-
tive by reflecting the theoretical conclusions of section 2. Finally in section 5, we draw
conclusions regarding the implications of 'Forschungscampus' for the German research
and innovation system, but also regarding the underlying theoretical conceptions.

2 Strategic research partnerships: underlying theoretical
conceptions

21 Public-private partnerships in strategic research

Short-term oriented market developments are not sufficient to cope with new technolo-
gies and to utilise new findings from basic research. They must be accompanied and
enriched by strategic basic research. In this context, cooperations with the scientific
community in the field of strategic basic research offer companies the opportunity to
carry out respective research without building up own resources and infrastructures.
However, such cooperations are in constant tension with the interests of academia and
the interests of industry, and can face the challenge of redirecting research resources
towards product-oriented development activities according to market needs. Therefore,
appropriate organisation and management structures in the cooperation models are
required in order to provide a stable framework to secure the interests of all involved
partners (Etzkowitz 2003).

As a result of this development, the willingness increased in public administration, poli-
tics and industry to support partnerships between the public and the private sector, for
example in the form of public-private partnerships (PPPs). We define a public-private
partnership as a public service and/or a private economic activity, which is jointly fi-
nanced and operated by the public sector and industry on the basis of a contract which
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regulates financing and operation (Koschatzky 2013: 21-22). PPPs in the context of
strategic research are modes of cooperation between publicly funded research organi-
sations and companies, and are characterised by a long-term institutional and strategic
cooperation in order to achieve complementary goals by jointly operated research ac-
tivities (Vogel and Stratmann 2000, Buckland 2009). Both sides bring in own resources
and jointly share risks and possible income from the exploitation of research results
(Becker 2003, Dornbusch 2007). Three elements characterise a PPP (Budaus and
Grining 1997):

e [nstitutionalisation: A longer-term and formalised cooperation. The degree of forma-

lisation determines the liability of relations (from informal networks to the operation
of a joint research centre).

e Resource pooling: Bringing in own resources in terms of personnel, capital, machin-
ery and equipment, and building an infrastructure in a common activity or organisa-
tion. The degree of control over the resources is determined by the degree of forma-
lisation (from own control up to the externalisation of resource management).

e Complementarity: Own goals overlap with those of the partner/s, whereby the inde-
pendence of all involved parties remains untouched.

In addition to the joint coordination and implementation of research, a central aspect of
a research-oriented PPP is to exploit the findings and results obtained within the
framework of intellectual property rights protection (patenting, licensing), not only
through product development, but also through other forms of knowledge and technol-
ogy transfer, such as master and PhD theses, publications, and presentations. This
demands the regulation of intellectual property rights (IPR), questions of confidentiality
and others. Usually, this is only possible by contractual agreements between the part-
ners.

2.2 Coordination of networks

From a theoretical point of view, strategic research partnerships can, among others, be
explained by the transaction costs approach (Williamson 2002). This approach exam-
ines the circumstances under which cooperation agreements are the most efficient
form of organisation. According to this theoretical approach, science-industry linkages
can be explained by the fact that with increasing vertical disintegration, the necessity
for exchange processes increases and thus the number of required transactions. Dif-
ferentiation, technological complexity and interdependence lead to the increase in
costs of activity coordination within enterprises, so that the pressure to search for ex-
ternal arrangements rises as well. But not only the firm's internal transaction costs are
rising, but also information asymmetries are increasing, resulting from production seg-
mentation and bounded rationality of economic agents. As a matter of fact, the market -
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through the price mechanism - is no longer the most efficient form of resource coordi-
nation. The resulting question is that under what conditions companies opt for (firm
internal) hierarchical coordination, for the market or for hybrid forms of cooperation.
The answer is that in each case the most cost-effective variant should be sought. In
this interpretation, transaction cost efficiency can be regarded as a motivation for pub-
lic-private partnerships.

The formation of network and partnership structure is a mode of coordination that en-
ables flexible access to external resources and is a suitable tool for companies to save
internal resources (Hunt and Morgen 1996, Aldrich and Zimmer 1986, Becker and
Dietz 2004). With regard to knowledge and innovation, external acquisition can in-
crease the coordination effort. As has already been pointed out, internal knowledge
and skills must be available to use external knowledge ("absorptive capacity") (Cohen
and Levinthal 1990, Lichtenthaler and Lichtenthaler 2009). Furthermore, networks and
PPPs can lead to rigid relations and can become encrusted ("weakness of strong ties").
So, therefore flexible relationships with various partners and openness to new partners
are important (Granovetter 1973, Granovetter 1985, Grabher 1993).

2.2.1 Motives

A general motive for PPPs in strategic research stems from increasing international
competition and technological complexity which lead to shorter product and technology
life cycles and thus to a rising importance of strategic research partnerships. From the
perspective of industry, major motives for such PPPs are the access to new technolo-
gies and the partners' know-how, securing the firm's competitiveness, time benefits,
cost reduction, risk diversification, synergy effects, and the contact with potential em-
ployees (Coombs et al. 1996, Hagedoorn et al. 2000, Becker and Dietz 2004).

These motives are often sufficient enough so that firms search for strategic partner-
ships without any public support. Nevertheless, as the 'Forschungscampus' example
shows, these partnerships can also be influenced by political measures if these are
effectively directed to the R&D cooperation between science and industry.

2.2.2 Challenges and risks

The transaction cost approach has shown that PPPs are one form of coordination in
the field of research and development. As all market transactions, they are not free
from risks and they pose a spectrum of challenges to the partners involved in such re-
lationships (Bapuiji et al. 2011, Caloghirou et al. 2004, Escribano et al. 2009, van de
Vrande et al. 2010, Du et al. 2014). One risk is the loss of strategically important
knowledge for the firm, e.g. through opportunistic behaviour of network or cooperation
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partners (Williamson 1990: 54). The fear of loss can prevent or reduce the exposure to
research partnerships. This leads to the necessity to regulate confidentiality and the
utilisation of intellectual property rights. Usually, this is one of the core points in joint
collaboration agreements. In particular small companies (but not only this group of
firms) have a disadvantage here. Additionally, they lack absorptive capacity which lim-
its the use of knowledge from outside and the utilisation of this knowledge for internal
activities. Missing internal knowledge and skills are a disadvantage for these firms in
strategic research partnerships or even excludes them from this form of interaction.
Another disadvantage could be limited resource endowments, especially with regard to
the financing of R&D and innovation activities.

Within public-private partnerships, transaction costs may be reduced internally, but
could rise externally. In addition to the management of the innovation process itself, the
management of the research partnership is a challenge. With regard to the develop-
ment of a dense network, too close connections to the partners can lead to lock-in
situations (Koschatzky 2001: 145). Flexibility and openness to new partnerships should
be aspired. Another challenge and risk of failure is that usually power asymmetries
evolve in partnerships with an unequal financial participation of the partners. Big com-
panies which are able to invest more resources or to bring in own infrastructure are
mainly much closer to strategic decision-making processes than companies (or other
partners) which are unable to contribute similar resources. As a result, hierarchies
emerge with resulting impacts on the definition of the research agenda and implications
for the whole network.

2.3 Innovation as an open and distributed process

According to innovation economics' recent understanding, innovation can be under-
stood as an interactive and systemic process that creates novelties (Koschatzky 2001:
62; Bathelt and Glickler 2012: 51-52). These novelties (inventions) become innova-
tions when they successfully reach the market stage and create demand. Innovation
can be technological, process-related, organisational, social and cultural. A major dif-
ference to older interpretations of the innovation concept (e.g. the one defined by
Schumpeter in 1911 [Schumpeter 1993]) is that nowadays innovation is regarded as a
non-linear and cumulative process which is influenced by socio-cultural factors and
which is characterised by interactivity between many stages and many agents contrib-
uting to the realisation of an innovation. As a matter of fact, innovation can also be in-
terpreted as a distributed knowledge sourcing and combining process between differ-
ent agents. Both tangible and intangible (social) interactions with firms, research insti-
tutes, intermediaries, clusters, networks and others play a prominent role in the transfer
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of information, implicit and explicit knowledge to new technological, social and organ-
isational solutions (Heidenreich et al. 2012: 272, Kline and Rosenberg 1986).

A recent paradigm, which is at least partially based on the distributed character of in-
novation, is the open innovation approach (Chesbrough 2003). Chesbrough argues
that while in the past, innovation resulted from closed processes in the laboratories of
large firms using own research and development facilities, nowadays successful inno-
vation relies on the strategic integration of external ideas, knowledge and cooperation
partners. A basic rationale for this openness is that the increasing complexity of tech-
nological developments and thus innovation processes demands a strategic decision in
firms to minimise technological and financial risks through collective efforts.

According to Chesbrough et al. (2006), open innovation is the strategic use of "knowl-
edge inflows" and "knowledge outflows" in order to accelerate internal innovation activi-
ties in the context of the use of external knowledge in the company ("inbound"). Addi-
tionally, knowledge created in the firm will be provided for external use ("outbound")
(Gassmann and Enkel 2006). The opening of the enterprises' innovation process there-
fore involves the systematic and targeted use of internal and external knowledge bases
and "ideas" to create added value, with simultaneous definition of internal mechanisms
that make use of this value (Chesbrough et al. 2006). According to van der Meer
(2007), there are numerous mechanisms, methods and structures which enable knowl-
edge inflows and outflows. Creative workshops with universities or in-licensing pro-
mote, for example, knowledge inflows, while clusters (projects), public-private partner-
ships or out-licensing favour knowledge outflows.

As shown in figure I-1, internal research projects as a basis for innovation can not only
aim at current markets, but also at new markets through strategic research and devel-
opment (R&D) partnerships. On the other hand, external research activities could be
internalised and placed in the form of innovation in current markets or serve through
research and development partnerships with external organisations (e.g. through li-
censing or own spin-off companies) to the expansion of existing markets. The open
innovation paradigm regards R&D activities as an open system in which external ideas
and research results and their implementation on the market have the same status as
internal R&D activities directed to established markets.
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Figure I-1:  Open innovation paradigm
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Source: Chesbrough et al. (2006) adapted

To sum up, major characteristics of open innovation processes are the integration of
customers, users, and heterogeneous external experts in all phases of the innovation
process in order to contribute jointly to the search for a solution to a specific problem.
This process can be seen as interactive value creation (Reichwald and Piller 2009).
Through open innovation, substitution effects by external research and capacity build-
ing of the partners' topics can be realised in order to develop and integrate ideas to-
gether (Dahlander and Gann 2010). Public-private partnerships in strategic research
are an organisational mode of open and distributed innovation processes.

24 The role of proximity in innovation interaction

The distributedness of the innovation process depends on different influential factors:
the modes of interrelationships between agents (knowledge base and specialisation),
the dynamics in the distribution patterns of the agents (changes in the distribution pat-
terns), and the scales which address the levels of innovation (incremental steps up to
fundamental changes) (Coombs et al. 2003: 1126). Regarding strategic research col-
laborations in fields which are characterised by a high degree of uncertainty (which is
often the case in basic research activities distant to the market), the kind of the in-
volved knowledge base and its implication of the necessity to interact in close social
and geographical proximity is of great importance. Usually, economic geography re-
gards proximity as a relevant factor of innovation (Boschma 2005, Carrincazeaux and
Corris 2011). Proximity can have different dimensions of which geographical and social
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proximity are the most relevant in the context of this paper. Geographical proximity
refers to the spatial or physical distance between economic actors, while social prox-
imity is related to the fact that economic relations are always embedded in a social con-
text (Boschma 2005: 66-69). Nevertheless, there is no strict rule about the importance
of each proximity dimension and depending on the content of innovation processes
(technological, social, incremental, and radical) and the used and newly generated
knowledge, different proximity configurations emerge. Referring to the classification of
different knowledge bases, it is especially synthetic knowledge creation which has a
tendency to be more sensitive to proximity effects between the actors involved, favour-
ing local/regional collaboration (Asheim et al. 2011: 899). Synthetic knowledge refers to
the application or combination of existing knowledge in new ways and is characteristics
for the engineering field. But also analytical (science-based) and symbolic (arts-based)
knowledge might include elements of local collaboration. Besides the kind of the in-
volved knowledge, also intra-organisational resources affect the distributedness of the
innovation process. On the one hand, the absorptive capacity of organisations (firms,
research institutes) influence their ability to handle collaborations, to utilise own knowl-
edge and to make use of external knowledge for internal purposes (Cohen and Levin-
thal 1990). This, on the other hand, demands a proper gatekeeper function in the or-
ganisation through which all relevant persons and departments are informed and in-
cluded in knowledge exchange and innovation activities (Tushman and Katz 1980).

2.5 Forms of collaboration

Science-industry linkages can occur in different ways. By applying a taxonomy devel-
oped by Bonaccorsi and Piccaluga (1994), three types of cooperation can be identified:
formalised and specified agreements, formalised but non-specified agreements, and
the establishment of new structures and organisations (see table I-1).

Cooperative research centres as type 3 organisations are not a new phenomenon, but
have existed for many years, especially in countries like the USA, Canada and Austra-
lia (see, for instance the international practice in Boardman et al. 2013). Other exam-
ples are the Swedish Competence Centres (1994-2003), followed by the VINN Excel-
lence Centers, the Strategic Centres for Science, Technology and Innovation (SHOK)
in Finland since 2006, or the Austrian COMET Centres since 2006.
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Table I-1:

Taxonomy of science-industry linkages

Type 1: Formalised, speci-
fied agreements
(Contractually stabilised rela-
tionships with specified ob-
jectives)

Type 2: Formalised, non-
specified agreements

(Contractually stabilised rela-
tionships, but usually broader
and long-term strategic orien-
tation)

Type 3: Establishment of
new structures and organi-
sations

(Establishment of long-term
structures at the interface

between academia-industry
or within the science sector)

o Contract research

¢ Qualification and further
education of employees in
companies

e Research in network, col-
lective research

e Framework contracts

e Research groups funded by
industry

e Endowed chairs funded by
industry

e Donations and grants for
research and development
in specific institutes

e University-Industry Re-
search Consortia

« PPPs

o Industry-University Coop-
erative Research Centers,
Knowledge and Innovation
Centers, Centers of Excel-
lence, Cooperative Re-
search Centers

Incubators

Industry-Research Campus

Merger of universities or
universities with non-
university research insti-
tutes

Source: own draft according to Bonaccorsi and Piccaluga (1994)

This paper deals with an example of a type 3 linkage, namely the publicly funded "For-
schungscampus" initiative as a long-term oriented research partnership between indus-
try, universities and non-university research institutes in the form of a public-private
partnership. Within the framework of a PPP, it combines all three types of interaction,
because research work is organised through contract research (bilaterally or via
framework contracts), qualification is having a complementary objective, and industry-
funded research groups are an important element in a 'Forschungscampus'. Neverthe-
less, firms and research organisations have alternative options for collaborations, such
as research contracts, networks with different partners on a national or international
scale, clusters, networks, or the joint valorisation via spin-off companies. Each form of
collaboration is not a substitute for the other modes, but all have their own values re-
garding the objectives and options firms and research institutes choose.
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2.6 Analytical outlook

In this section, we have analysed a set of theoretical approaches which deal with dif-
ferent aspects of strategic and localised research partnerships between industry and
academia. Organisational and contractual issues are covered by the discussion about
the PPP model, but also by transaction cost economics. Innovation economics points
to the relevance of organising distributed and open innovation processes. Economic
geography, finally, contributes to this discussion by providing criteria for the relevance
of proximity in the exchange processes between the different partners. The main con-
clusions from the theoretical reflections are summarised in table I-2.

Table I-2:  Heuristic approach to analysing strategic research partnerships
Approach Analytical focus
Organisational PPP as organisa- institutionali- pooling of re- complementarity
theory/PPP tional framework sation (long- sources regarding objec-
(different types of  term, formal- tives and inter-
governance and ised) ests

Transaction
cost economics

organisation)

coordination, con-
trol, governance,

hierarchy ver-
sus market,

trust, opportun-
istic behaviour

absorptive ca-
pacity

regulation cost efficiency
Innovation eco-  distributedness, knowledge human re- market orienta-
nomics open innovation, generation sources tion
interactive proc- and exploita-
ess, uncertainty tion
Economic geog- spatial and social  kind of knowl-  regional poten-  local/regional
raphy proximity edge, rele- tial and attrac- impacts and
vance of face-  tiveness visibility
to-face con-
tacts

Source: own draft

e Organisational theory/PPP: Public-private partnerships can serve as an organisa-
tional framework for strategic research partnerships between industry and acade-
mia. Their major characteristics and advantages are institutionalisation (i.e. long-
term and formalised cooperation), pooling of resources and complementarity regard-
ing objectives and interests.

e Transaction cost economics: In the transaction cost perspective, coordination, con-
trol and governance are basic principles of research partnerships. They are also the
outcome of a selection process between hierarchical and market coordination. Firms
opt for a firm external solution because they expect a more cost-efficient result of
this type of coordination. This includes a weighting between challenges, risks and
the form of external collaboration and reflects the motivation structure of the firm.
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e [nnovation economics: Innovation is a distributed process and this distributedness is
a central element of the open innovation approach. Open innovation is defined,
among others, by the strategic use of knowledge inflows and outflows for interactive
value creation and R&D activities targeted towards established and new markets.

e FEconomic geography: Distributedness is also related to different proximity dimen-
sions of which geographical proximity plays a special role, especially when newly
generated knowledge is involved in exchange processes. Confidentiality and tacit-
ness demand fact-to-face contacts between the researchers involved in the knowl-
edge creation processes. In the combination of PPPs and open innovation, partner-
ships like the 'Forschungscampus' can be interpreted as nodes of open innovation in
a protected space focussed on one location.

Taking these conclusions as a starting point, the following questions serve as an ana-
lytical framework for the assessment of recent developments in the 'Forschungscam-
pus' initiative:

1. Which PPP characteristics define 'Forschungscampi'?

2. What are the motives and rationales for participating in a 'Forschungscampus'?

3.  Why do firms opt for 'Forschungscampus' and not for other forms of collabora-
tion?

4.  Which organisations are capable of managing complex technological and knowl-
edge configurations within a 'Forschungscampus'?

5.  Are 'Forschungscampi' nodes of open innovation within a protected space? How
open are they?

6. What is the relevance of geographical and social proximity, how is it imple-

mented?
3 Public support of PPPs in strategic research in Germany
3.1 New tendencies in partnerships between industry and
academia

In recent years, we have observed significant changes in the innovation system as a
whole, but also in the university system and in industry. Due to the dynamic character-
istics of the innovation process, innovation systems have to continuously adapt to new
challenges and competitive change. Although path dependencies lead to stable organ-
isational structures over a certain period of time, organisations themselves and the
interfaces between them change more frequently (see Kriicken 2007 et al. for universi-
ties, Frietsch and Schubert 2012 for the German innovation system). Changes have
been induced by the increasing globalisation since the early 1990s and the growing
complexity and interrelatedness of the innovation process. New organisations emerge
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(in funding, in research, in the field of intermediary functions), new forms of governance
are introduced (e.g. in the higher education system), and new policies, instruments and
programmes are implemented (e.g. cluster promotion, entrepreneurship promotion,
support in valorisation and validation of research results). This leads to a change in
interfaces and transfer bridges as well. Collaborations between heterogeneous part-
ners (i.e. belonging to different sub-parts of an innovation system) have developed, the
modes of collaboration between them have changed (Koschatzky 2013) and loosely
coupled forms of organisation have accrued (Weick 1982).

In industry, globalisation and science orientation in technology development increases
the complexity in technology and product development further (Bretznitz and Etzkowitz
2015). For many companies, even large ones, own entrepreneurial resources (knowl-
edge and capital) are often insufficient to master this complexity. Partnerships with
other firms as well as with universities and non-university research institutes are nec-
essary to keep the innovation pace in the medium to the long run (Heidenreich et al.
2012). As a matter of fact, companies are seeking access to long-term strategic re-
search. In this context, the interaction with research institutes has intensified.

In many countries, the objectives and roles of universities have evolved further (Etzko-
witz 2008, Goldstein and Glaser 2012). On the one hand, the range of university tasks
has changed (e.g. in knowledge transfer or contributions to civic society), often without
a corresponding increase in allocated public financial resources. National or regional
governments have applied new funding and governance mechanisms to their universi-
ties in the way that universities have received more autonomy to handle internal affairs.
On the other hand, new public management principles have been applied to universi-
ties and self-control has been enhanced (Schmoch and Schubert 2010). These new
organisational possibilities allow universities to act as strategic actors on their own. In
this context, the emergence of "entrepreneurial universities" could be observed (Etz-
kowitz and Leydesdorff 2000), in which "boundary-spanning roles" of new university
units have been possible, e.g. in relationship with industry (Youtie and Shapira 2008).
The increasing range of activities lead to the addressing of the "third role" of universi-
ties, i.e. their active contribution to social, cultural, political and regional developments
(Gunasekara 2004, Koschatzky et al. 2014, Westnes et al. 2007).

3.2 PPPs in Germany

The number of new partnerships between science and industry with the objective of
medium to long-term strategic basic research has increased in Germany since around
2005 (Koschatzky et al. 2008, Koschatzky and Stahlecker 2010). The German Re-
search Center for Artificial Intelligence (DFKI) is one of the first models of a research-



PPPs in research and innovation: Trends and international perspectives 15

oriented PPP. DFKI was founded in 1988 as a so-called one-third model. Here, funding
comes from the federal government, the states of Saarland, Rhineland-Palatinate and
Bremen as well as from the companies involved. In the early 2000s, some large com-
panies realised that it is necessary to get access to longer-term strategic research. As
a result of discussion processes with some universities, new organisations were estab-
lished. An example of this kind of new research organisation is the T-Labs. It is a joint
research laboratory of German Telekom and the Technical University of Berlin in the
form of an associated institute at the Technical University Berlin. Scientists from both
organisations work together in one building and carry out research on topics which are
of interest to the two organisations (Rohrbeck and Arnold 2006). The creation of new
organisations, however, is not only in the interest of individual firms, but is also based
on the universities' interests to establish long-term collaborations with companies in a
way that they meet the universities' specific requirements. An example is the Industry
on Campus model at the University of Heidelberg. The university offers companies the
opportunity to build research infrastructures for collaborative work with academic staff
on campus on leased space. The first example of this model is the cooperation with
BASF regarding the Catalytic Research Laboratory (CaRLa), which began its work in
2006. Another example is the Heidelberg Collaboratory for Image Processing (HCI;
opened 2008), in which the university works together with Heidelberger Druckmaschi-
nen, Heidelberg Engineering, PCO, Robert Bosch and Silicon Software (Koschatzky
2014: 97f.).

These early PPPs in strategic research were implemented and operated without public
funding or with funding from federal states ('Ldnder’) ministries through the mechanism
of university funding.

3.3 Forschungscampus — basic characteristics

The funding initiative "Research Campus — Public-Private Partnership for Innovation" of
the Federal Ministry of Education and Research (BMBF) is a public response to the just
mentioned privately organised PPP models. It goes back to a recommendation by the
Expert Commission on Research and Innovation (EFI), which demanded a greater use
of PPPs between science and industry in its report from 2009.1 The objective of the
funding initiative is to promote collaboration between partners from industry and re-

1 "Public Private Partnerships offer considerable opportunities, because they are frequently
long-term projects and bring together complementary strengths in research and develop-
ment. Active political support should be provided for further partnerships. Experience with
Public Private Partnerships should be made available for a wide group of companies and
research institutions" (EFI 2009: 41).



16 The German Forschungscampus initiative in Germany

search organisations by combining resources in order to develop new research fields in
a middle to long-term perspective in the way of public-private partnerships located on
the campus of a university or research institute. Strategic pre-competitive research
should be strengthened and leverage effects by public funding for an increased private
investment be created. Therefore, 'Forschungscampi' are a partnership between aca-
demia and industry focused on one location (Koschatzky 2014: 91).

Based on the EFI recommendation, the BMBF issued a call in August 2011 for the
funding of 'Forschungscampi'. The funding initiative is part of the German Hightech
Strategy. Up to two million euro of funds in the form of grants are available per 'For-
schungscampus' and year. This amount of funding has at least to be complemented by
private funds in order to achieve the greatest possible leverage effect from public sup-
port. The maximum length of funding is 15 years. Applications could be made for the
development of 'Forschungscampus' models (pre-phase) as well as for the establish-
ment of collaborations (main phase). In September 2012, an independent jury pro-
posed ten proposals for funding (BMBF 2014a; see also figure |-2 for the geographical
distribution):

e Aachen: Digital Photonic Production (DPP), Electric Networks of the Future (FEN)

e Berlin: Mathematical Optimization and Data Analysis Laboratory (Modal AG), Con-
nected Technologies, EUREF - Mobility2Grid

¢ Jena: InfectoGnostics
e Magdeburg: Stimulate - Solution Centre for Image Guided Local Therapies
¢ Mannheim: Mannheim Molecular Intervention Environment (M?OLIE)

e Stuttgart: ARENA2036 - Active Research Environment for the Next Generation of
Automobiles

e Wolfsburg: Open Hybrid LabFactory (OHLF).
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Figure I-2:  Regional distribution of the originally ten 'Forschungscampi
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At that time, with the exception of ARENA2036 in Stuttgart, all 'Forschungscampi'
started with the pre-phase. A central task was the establishment of the partnership
"under one roof" in which both the spatial aspects of cooperation as well as the regula-
tion of the organisation and the management of intellectual property rights were in-
cluded. In summer 2014, one 'Forschungscampus' left the funding programme. From
2015 onwards, nine 'Forschungscampi' have been in the first main phase of five years'

Source: own draft

funding.

The central features of the funding initiative are

e proximity, i.e. the pooling of activities and competencies of research in one place (on
campus),

e medium to long-term perspective for a special research topic, and

e mandatory public-private partnership.

They can be confirmed regarding the underlying assumptions by analysing comparable
cooperation programmes in the US, Sweden and Austria, as well as appropriate
evaluation studies. Geographical and social proximity are a success factor for long-
term collaborations between academia and industry. A medium to long-term perspec-
tive is essential in basic research. However, long-term relationships that exceed the
strategic planning horizon of many companies can be an obstacle for them. The liability
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of legally secure regulated public-private partnerships is a central basis of long-term
cooperation and reduces conflict potential (Kaplun 2013). However, it can not always
be realised on "eye level", because, for example, at least some universities and small
and medium-sized enterprises (SME) have less bargaining power and sometimes also
a lower interest in the own regulation of intellectual property rights (e.g. patents) com-
pared to large companies.

The 'Forschungscampi' are active in diverse fields like energy, health/medicine, auto-
motive/mobility. Several companies should be part of a 'Forschungscampus', ideally
SMEs; but large (multinational) companies are drivers in most cases. The partners of a
'Forschungscampus' shall contribute at least 50% of the total budget together. Various
forms of organisation and contracts are established suiting the specific demand of each
'Forschungscampus'. One very important aspect is the regulation of IPR issues on "eye
level".

4 Analysis of recent developments in the '‘Forschungs-
campus' initiative

4.1 Focus of the analysis

The following analysis is based on views and assessments from managers of the 'For-
schungscampi', the companies, and observations made within the accompanying re-
search (see section 1). We interviewed all 'Forschungscampi' managers in 2014 and
2015 each, all rectors or presidents of the involved universities in 2014, and carried out
mainly telephone interviews with two to three companies per campus in seven of the
nine 'Forschungscampi' in 2015. In the following we will focus on aspects which we
have addressed in the discussion of theoretical conceptions in section 2, namely the
characteristics and openness of the networks and the public-private partnerships, the
expectations, motives and objectives for the participation in a 'Forschungscampus', the
role of SMEs as an example for the necessary capabilities of participation, and the
proximity dimension.

4.2 Network formation

'Forschungscampi' are collaborations between different partners and thus a mode of
different networks aiming to achieve a joint objective. Regarding the mix of partners we
observe that from the academic side different scientific actors like universities, non-
university research institutes, and industry-funded university institutes form the nucleus
of a 'Forschungscampus'. Within the campuses, we find bilateral actor constellations as
central network partners (university and a company), and networks with several key
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partners (university, non-university research centre, several industrial partners). De-
pending on the organisational status of a 'Forschungscampus' (association, limited
liability company, non-profit company), network co-ordination is organised differently
through campus offices, board of directors or 'Forschungscampus' coordinators. Within
the networks, a hierarchy of core partners with centralised decision-making powers and
other partners (‘project partners') with generally limited participation rights emerged. In
this sense, 'Forschungscampi' are regional/local strategic networks with a high degree
of centralisation by including public and private actors, which are mixed forms of stra-
tegic and regional networks (Sydow 1992).

Although the 'Forschungscampi' aim at internationally visible excellent research, inter-
nationalisation with regard to the admission of partners from abroad is not yet a priority
issue. At the beginning of the first main phase the stabilisation of the existing network
structures and the start of successful collaborations are more important than looking for
additional (international) partners. This might be changed during the next few years.

When asked about the advantages of cooperation and the challenges in network crea-
tion in the 'Forschungscampi', the 'Forschungscampus' managers and managers from
involved companies mentioned that the advantages of the cooperation compared to
other forms of collaboration are the institutionalisation and liability of the cooperation
and the clear governance rules, the close exchange under one roof which enables the
development of new solutions, the use of joint infrastructure which promotes coopera-
tion and technological feasibility, the possibilities for training and qualification which
enrich teaching and attract undergraduate and graduate students, as well as the quality
label (externally but also internally within the own organisation), the holistic approach,
and the long-term perspective. Challenges are seen in the facts that the binding com-
mitments of the industrial partners in the context of internal compliance policies and
decision-making structures (board decisions) were difficult to obtain and put a certain
pressure on the involved persons to deliver successful solutions.

Another important challenge, at least during the preparatory phase, was the regulation
of IPRs and informal communication processes. Depending on the internal structures
within each 'Forschungscampus', different requirements have led to different arrange-
ments. The pre-phase was seen to be very helpful in this respect, because it allowed to
develop a mutual understanding of the respective situations and to agree on regula-
tions which at least fulfilled the interests of the negotiating core partners. At the begin-
ning of the main phase, IP problems had not yet occured because of the early stage of
research and development activities. However, the need for regulation over time could
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be changed, because projects reach their application stage and patenting becomes an
issue. Therefore the practicability of the IPR regulations has yet to be proven.

Other relevant issues are the working arrangements for external personnel (e.g. the
responsibility for possible infections in hospitals), the avoidance of competitive situa-
tions (e.g. between companies in one branch or technological field), the involvement of
SMEs, the openness to absorb new partners, the expectation of a high staff stability on
the side of the research partners, and the secondment of personnel from the compa-
nies. A general assessment was that the foundations for successful bilateral and multi-
lateral collaborations have been laid, but it must be proven in the coming years whether
these foundations are positively supporting the success of the 'Forschungscampi'.

4.3 Expectations, motives and objectives

'Forschungscampus' is a funding instrument which requires a high financial commit-
ment of the involved companies. Accordingly, there are high expectations for the suc-
cess of the 'Forschungscampi'. Major expectations are based on the combination of
technological and academic perspectives, which can be realised in the 'For-
schungscampus', and research oriented towards applications in a longer-term perspec-
tive. In interviews with companies, the 'Forschungscampus' model was referred to as 'a
good idea with great potential' and as 'an experimental workshop for pre-competitive
research'.

Other expectations are related to know-how advantages for strategic developments
with product relevance in 5-7 years, developments of new applications for own solu-
tions, capacity building, and further development of own skills. It was noted several
times that the 'Forschungscampus' offers the possibility of carrying out research that
would be impossible without cooperating with other partners. In this sense, the 'For-
schungscampus' also serves to minimise uncertainty risks in new research fields. It is
also important that the 'Forschungscampus' is viewed as a platform for searching new
partners and themes. Several firms pointed to the complexity of themes and partners,
resulting in the ability to enter into new collaborations ('innovation space to carry out
further projects with various partners'). Another important expectation is that coopera-
tion will result in commercial success. Several companies have expressed that they
feel bound to their 'Forschungscampus' for several years, but would leave it after this
time if their expectations had not been fulfilled. Additional interests and strategies of the
companies are the identification of new topics, the long-term 'maturation’' and ad-
vancement of themes that generate future economic success, the extension of existing
competencies regarding new aspects, and long-term access to modern technology.
Strategic benefits of the 'Forschungscampi' are the possibility to use public funding for
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high-risk research and the establishment of stable cooperation relations to the aca-
demic environment. For some companies, recruitment of staff is also an important stra-
tegic goal.

The strategies are reflected in different long-term and short-term objectives, which in
turn are connected to the expectation that these goals will be met. A central objective
for many companies is to bring ideas more quickly onto the market and to be involved
in the invention and application of new products and processes. For this purpose, it is
very helpful to be able to test applications within the 'Forschungscampus'. The campus
makes it possible to realise projects with scientific contents more efficiently than within
the company. Know-how advantages could be achieved in the short run, and products
with a long-term market potential could also be developed. It is also important that ac-
tivities focus on research in the strict sense with a long-term perspective and that re-
search in a protected space with the necessary expertise and competences can be
carried out.

In addition to the technological objectives, complementary objectives are very impor-
tant. These are the acquisition of well-trained graduates and students, the attraction of
Master and PhD students due to the academic excellence of the campus, the contribu-
tion to publications, and the enrichment of teaching. Many answers regarding the com-
plementary objectives of the 'Forschungscampi' make it clear that it is important for
companies to maintain close contacts with the scientific community and to be scientifi-
cally visible, in order to indicate that the company is an attractive employer for highly
qualified employees.

4.4 SME perspective

Innovation policy in Germany mainly focuses on small and medium-sized enterprises
(SMEs) (BMBF 2014b, BMBF 2016). One central objective of the 'Forschungscampus'
initiative therefore is the active integration of SMEs into the 'Forschungscampi'. SMEs
are involved in all nine campuses, ,albeit in different ways. Their participation depends
on several factors: the subject and aim of the 'Forschungscampus', the required fund-
ing of participation, the mix of industries and actor constellations (e.g. supply chains) in
the subject area of the 'Forschungscampus', and the regional economic environment.
In regions in which large companies are mainly missing (e.g. in the eastern German
federal states), the share of SMEs among the partners is higher than in regions with a
mixed company structure.

Usually, the financial and personnel resources of SMEs are limited, although research
work shows that SMEs are not a uniform set of companies, but differ in many aspects
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(Som 2012). Their involvement in the 'Forschungscampi' differs therefore as well.
Some SMEs are minor partners which make contributions to specific projects, often not
financially, but through the provision of manpower or machines (in-kind contributions).
In other cases, SMEs (especially relatively larger ones) play strategic roles in the cam-
puses' research activities. Nevertheless, they are rarely core partners due to the re-
quired high financial commitment. Some campuses have specific membership fees
which allow SMEs to take an active part within the campus network.

4.5 Regional and proximity perspective

Two aspects of the regional perspective are relevant. Firstly, 'Forschungscampi' are not
spread all over Germany, but are confined to certain locations which offer specific ad-
vantages for this kind of collaboration: research spectrum and quality, pro-active and
highly motivated people from academia and industry, already well-developed linkages
between research organisations and industry, a generally favourable infrastructure and
'climate’, and the possibilities to realise an adventure like the establishment of a 'For-
schungscampus'. Locations with these characteristics are Aachen, Berlin, Bruns-
wick/Wolfsburg, Jena, Magdeburg, Mannheim/Heidelberg and Stuttgart. Secondly, 'For-
schungscampus' is a regional or even local approach due to the assumption that social
and even geographical proximity between the involved persons or organisations is es-
sential for the success of the 'Forschungscampi'. The Federal Ministry demanded
therefore that research has to be carried out 'under one roof' on the campus of a uni-
versity or at least close to strategic partners. The proximity dimension is a specific
characteristic of this funding initiative and poses, as already mentioned, certain chal-
lenges to the implementation of this kind of research partnership.

Therefore, it is essential that trustful relationships between partners in a 'For-
schungscampus' (at least bilaterally) must not be built up from scratch, but they must
already be present. As a matter of fact, prior structures with long existing network rela-
tionships have existed in all 'Forschungscampi': some for 20 years and many for five to
ten years. Contacts and joint working experiences laid the ground for developing the
'Forschungscampus' structures. In other words, existing (regional) networks were
transferred to other structures and liabilities. While smaller companies usually have a
location in the same region, large industrial partners often do not come from the region,
but have a branch office close to the 'Forschungscampus'. This gives them the oppor-
tunity to flexibly select topics and locations. Nevertheless, there are also larger compa-
nies which are not located close by and where persons working in a 'Forschungscam-
pus' have to travel longer distances. This is necessary, because at least a temporary
presence on the premises of the 'Forschungscampus' is compulsory.
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The significance and implementation of the 'proximity’ principle is differently assessed
by the companies. Some firms hope that proximity will not be defined too rigidly and
should not become an artificial concept far from reality. For other firms, 'cooperation
under one roof' is the key to success. These two positions are not necessarily a con-
tradiction, because the close personal cooperation is a value in itself (social proximity).
More important is how the cooperation is organised and implemented. The spectrum
ranges from taking part in meetings, through cause-related presences, for example in
accordance with the requirements of the individual projects, to regular attendances of
several days per week.

Some companies have specific agreements under which their employees are present
up to three days per week at the 'Forschungscampus' and the rest of the time they are
working in the company to ensure knowledge transfer. Other companies see the need
to develop a secondment model, but have not yet implemented it because the employ-
ees in question are just being hired. Another company practices a flexible model, be-
cause it has its headquarters near the 'Forschungscampus' and the employees can
decide at short notice whether they work in the company or the 'Forschungscampus'.

Sometimes it was noted that employees would have to coordinate their work in the
'Forschungscampus' with their activities in the internal R&D of the company. Another
remark concerned the imbalance of employment situations. University personnel (e.g.
Ph.D. students) are fully available for research work, while employees from the firms
could only be intermittently present. Whether this could cause problems in the future
remains unanswered.

Another positive aspect of proximity is that the cooperation in the 'Forschungscampus'
allows companies to get in touch with other companies much easier than outside the
campus and to use these contacts for the development of new projects. These projects
can be carried out inside or outside the 'Forschungscampus'. In these cases, the prox-
imity dimension has a synergy function and acts as a seedbed for creative ideas.

Depending on university and regional environment, 'Forschungscampi' have different
visibility. When the 'Forschungscampus' is one of a few other comparable models of
cooperation with the private sector, then the campus is visible in the highest degree. At
locations with a broader range of similar activities, the campus is part of a diverse
spectrum of related activities. For the universities, their 'Forschungscampus' is a cen-
tral and strategic project which represents an important addendum to research and
teaching. Within the university, a 'Forschungscampus' is not seen as the only future
model for organising research with industry, but as a model for thematic research net-
works and, in the context of other funding models, as a significant benefit. It has to be
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emphasised that complementary effects have resulted from the activities of the 'For-
schungscampi' in many of the universities. The campuses serve as a starting point for
strategic processes, profile formation, creation of new programmes and professionali-
sation of university management in dealing with such complex PPPs. Impacts on uni-
versity governance can also be observed, because the university administration (presi-
dent, rector, chancellor) was often actively engaged as a central coordinator and me-
diator in the application stage as well as in the further implementation of the 'For-
schungscampus'. Thus, kick-off effects emerged, which affect the entire university. As
a matter of fact, most 'Forschungscampi' are influencing their location and have a stra-
tegic value for the participating universities and municipalities.

5 Conclusions

5.1 Feedback to research questions

Regarding the theory-based research questions, which define the analytical framework
of this chapter, the following answers and conclusions can be derived.

1. By which PPP characteristics are 'Forschungscampi' defined?

'Forschungscampi' are a long-term mandatory partnership based on reliable, contrac-
tually regulated relations. Their organisational status differs (association, limited liability
company, non-profit company) and thus their coordination is regulated and organised
differently as well (campus offices, board of directors, campus coordinators). Hierarchi-
cal relationships exist, depending on scientific excellence of the research partners and
the financial abilities of the companies to invest in the 'Forschungscampus'. Resources
are pooled through the 'under one roof' concept and complementarity exists regarding
the partners' specific competencies in pursuing a jointly formulated research agenda.
The partnerships are strategic networks with a high degree of central powers shared
between mainly large firms and academic organisations.

2. What are the motives and rationales of participating in a 'Forschungscam-
pus'?

The major motive for joining a 'Forschungscampus' is that individual problems cannot
be solved alone and respective research objectives not be realised without the in-
volvement of other partners. Due to the possibility of carrying out joint research activi-
ties, the minimisation of risks in uncertain topics and fields is another motive. The cam-
pus is regarded as an innovation space which allows to jointly conducting research
projects with a variety of partners. It allows the maturation of themes and the creation
of new knowledge and competencies. Access to public funding for highly risky research
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was another motive mentioned by the companies. The motives are mirrored by expec-
tations in a way that due to the high financial commitment, the collaboration in the 'For-
schungscampus' should be successful. If expectations are not fulfilled, companies will
not feel bound to their 'Forschungscampus' for an infinite time.

3.  Why do firms opt for 'Forschungscampus' and not for other forms of col-
laboration?

The main reasons to opt for 'Forschungscampus' were the institutionalisation and the
liability of the cooperation as well as the clear governance rules and the 'under one
roof' concept which allows to realise complementary objectives like training and further
education, and the attraction of students and possible future employees. Additionally,
the long-term perspective is an attractive option both for firms and research institutes.
Nevertheless, many companies and research institutes maintain other forms of collabo-
ration. But for this specific purpose, i.e. collaboration in strategic basic research with a
wider time perspective than usual, the 'Forschungscampus' was regarded as the best
option.

4.  Which organisations are capable of managing complex technological and
knowledge configurations within a '‘Forschungscampus'?

The networks which have emerged so far within the 'Forschungscampi' reflect the ne-
cessity to obtain sufficient financial and personnel resources, a high absorptive capac-
ity, and a highly developed gatekeeper function within the organisation to make use of
this kind of partnership. This can be applied both to companies and research organisa-
tions. The governance and decision structure in the 'Forschungscampi' is an image of
these requirements. Most SMEs have a natural disadvantage compared to large com-
panies. Nevertheless, SMEs are involved in the campuses and since innovation policy
in Germany supports SMEs in innovation activities, it is almost mandatory to include
them as 'Forschungscampus' partners. Due to their limited resource endowment, they
are rarely core partners, but enjoy specific membership fees (at least in some of the
campuses) which allow them to play an active part within the network.

5.  Are 'Forschungscampi' nodes of open innovation within a protected space?
How open are they?

Within a 'Forschungscampus', knowledge flows openly between the partners, even
though it is regulated by confidentiality agreements. The aim is to generate innovation
in new (technological) fields in order to create new markets and applications. 'For-
schungscampi' are regarded as a platform for defining new bilateral or multilateral pro-
jects, which can be carried out in or outside the 'Forschungscampus'. In this respect,
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the campus is open. On the other hand, it is a protected space because this kind of
collaboration is based on trustful, sometimes long-existing relationships between the
partners. These relationships have to prove their stability and sustainability within this
new form of cooperation. Therefore there is an inherent tendency, at least during the
start-up phase, to focus on the stabilisation of the existing network and not to open it up
too quickly to other organisations, especially possible competitors.

6. What is the relevance of geographical and social proximity, how is it im-
plemented?

Geographical proximity is a mandatory funding principle, so the participating organisa-
tions do not have a choice to act differently. Some companies criticised this rigid princi-
ple, but the majority of the interviewed partners are confident that close personal ex-
change in one laboratory or one building is a success factor (combination of geo-
graphical and social proximity). Some companies practice this kind of close collabora-
tion also in other partnerships, so that it is not fundamentally new to them. The prox-
imity principle is implemented differently in a way that university personnel is nearly
fully present on the campus (four or five days a week), while companies prefer two or
three days per week at most in order to secure the knowledge exchange with the com-
pany by an approximately two or three days presence per week in the company.

5.2 Theoretical feedback

The answers to our six questions fit well to the theoretical expectations and underline
that the selected theoretical approaches are able to contribute to the generation and
exploitation of strategic research partnerships (see table [-2). The theoretical ap-
proaches define fundamental principles which offer sufficient possibilities to develop a
theoretical framework around research collaborations between industry and academia.
In our case, the economic geography perspective has to be included because the prox-
imity dimension plays a specific role in the 'Forschungscampus' programme. In related
activities in other countries, this might be different. Nevertheless, as Bozeman (2013:
312) argues about studies on university-industry research partnerships, "the scholar-
ship on this topic remains relatively atheoretical or, more precisely, that it is "pre-
theoretical" in the sense that much knowledge is accumulated but it has not been inte-
grated into a matrix of empirical explanations". Many case studies in this field present
anecdotic evidence, but do not contribute to a theoretical framework composed by ei-
ther a new theoretical approach or theoretical explanations from different strands of the
theoretical debate.
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In this paper we have pursued the approach to analyse recent developments in the
'Forschungscampus' initiative on the basis of explanations stemming from PPP organi-
sation, transaction cost economics, innovation economics, and economic geography.
We believe that this is a starting point for the combination of empirical findings with the
development of a 'matrix of empirical explanations'. Organisational theory (choice and
implications of the modes of organising and regulating strategic research partnerships)
(e.g. Bolton and Dewatripont 2005) and behavioural approaches are other aspects
which should be looked at in more detail. Our study results can be seen as a first at-
tempt to contribute to a shift from pre-theoretical to theoretical analysis of strategic re-
search partnerships. Nevertheless, more theory-based studies are necessary in order
to formulate an analytical framework which contributes to the advancement of theoreti-
cal and empirical studies in this field.

5.3 Implications for the German research and innovation system

Strategic research initiatives organised as PPPs have a longer history in other coun-
tries than in Germany. They are clear indications (besides other developments) for the
necessity to reorganise the division of labour in strategic research between industry
and the research sector. These kinds of cooperations are a 'temporary marriage'. They
must demonstrate an added value against other possibilities of organising research
activities. The 'Forschungscampus' programme of the BMBF is an attempt to establish
this form of collaboration in Germany by supplying public support and expecting lever-
age effects of the funding at an at least equivalent level.

From today's perspective, the 'Forschungscampus' programme is assessed positively
by companies and the campus management, because it enables an interdisciplinary
collaboration that would not be possible otherwise. 'Unique' producers and scientists
are brought together in order to increase Germany's innovative strengths. In this con-
text, the 'Forschungscampus' allows work on highly complex issues. Skills can be de-
veloped in a long-term perspective and the own horizons be expanded across project
boundaries. The continuous coverage of the innovation cycle was also positively seen,
from the first idea up to exploitation. Therefore it has a long-term nature which is a de-
cisive advantage and a key differentiator to other support measures. The sustainability
of the model through the co-financing concept was highlighted as well. Another impor-
tant advantage is the ability to initiate further bilateral partnerships that would not be
possible without the presence in a 'Forschungscampus'. Proximity as a form of coop-
eration is important, but proximity requirements should be properly used and imple-
mented in accordance with necessary conditions.
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'Forschungscampus' is regarded as a model for long-term and interdisciplinary re-
search, which makes it possible to break new ground. The orientation of long-term
goals in research and teaching in coordinated task areas between the science sector
and industry has potential for the future as an important funding instrument for the cov-
erage of all phases of the innovation process. For this purpose, spin-offs should be
generated more often in the future. Within future-oriented technological and application
fields, the complementary objective of contributing to education and teaching is another
highly relevant aspect. It is not only related to academic education and qualification
(e.g. master and PhD theses), but also to further education for industry personnel in
order to handle and implement new complex technologies or to be able to cope with
new materials and processes in the production process.

The tenor of the 'Forschungscampus' management and involved companies at the be-
ginning of the first major phase is basically positive. The assessments are influenced
by expectations that will substantiate in the coming years based on the experience
made with this form of PPP collaboration. It is obvious that a basis has been created in
the pre-phase which allows the identification and implementation of further steps in the
research and networking process. This is an important result in a complex funding
measure, because no previous reference model exists in Germany.

What can be observed so far in the context of 'Forschungscampus' as well as other
activities is that transfer interfaces become more flexible and the new modes of col-
laboration reflect the changing role of universities in the German research system. On
the one hand, universities enjoy more freedom in own economic activities, and, on the
other hand, the mode and scope of firms' internal R&D is also changing towards a
higher degree of flexibility. As a matter of fact, the boundaries between industry and
research organisations are becoming increasingly blurred. In this respect, programmes
like 'Forschungscampus' define new research and qualification 'spaces' with own gov-
ernance modes within universities. Within this new framework, the gap between re-
search and validation/exploitation is filled with new incentives (as an element of a long-
term research agenda). For universities, the 'Forschungscampus' represents an addi-
tive strategic tool for excellence orientation beyond mere scientific excellence. Compa-
nies, on the other hand, gain access to basic research with a longer-term application
orientation. This redefinition of collaboration between universities, non-university re-
search institutes and industry (the "under one roof" model) is a new element in the
German research and innovation system and could increase its adaptability to new
challenges.
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5.4 Outlook

'Forschungscampus' is a funding and operation model which was designed by reflect-
ing international good practices in this field, like the COMET competence centres in
Austria or the Industry-University Collaborative Research Centers in the USA. Each of
these programmes is a specific answer to national institutional structures, needs, chal-
lenges and policies. It contains elements which are difficult to transfer to other national
contexts. The lessons that can be learnt from 'Forschungscampus' are that an already
well developed culture of cooperation between scientific organisations and industry
favours the pooling of different interests and competences in long-term oriented strate-
gic research fields. As often stated in interviews with companies or the 'Forschungs-
campus' management, existing contacts and trust between the major actors in a 'For-
schungscampus' were the main foundations for establishing this kind of partnership.

Nevertheless it is still unclear whether 'Forschungscampus' will become a successful
and sustainable policy element in Germany. It has to be noted that 'Forschungscam-
pus' so far is an experiment based on expectations, but not on extensive empirical evi-
dence, especially regarding the achievement of objectives. What can be observed until
now are the first steps in a longer process with imponderables and challenges. This
affects, among others, the question of how open innovation processes will be in times
when market implementation comes closer, or the interpretation and handling of IPR
regulations when exploitation potentials become more visible. These aspects demand
further research in the coming years.
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| Strategic research collaboration in a free market
economy — Established and new approaches in the
United States

Henning Kroll

1 Research and innovation policy in the United States

In terms of its overall political framework, the United States is often considered a key
exponent of a "free market economy" (Hall and Soskice 2001). Traditionally, proactive
industrial policy has been and will remain rejected by an overwhelming majority of con-
gressmen and women (Gray 2011). While individual states have pursued systemic in-
novation policies for decades (Coburn 1995, Osborne 1987, Plosila 2004), the U.S. has
not had a strategically orchestrated research and innovation policy at the federal for
several decades, hardly sought to coordinate different state's initiatives and public
funding for a national system of public research institutes with a decidedly applied mis-
sion remained out of the question. Instead, most administrations have been content
with sustaining a system of basic and public mission-driven research, trusting in the
capabilities of industry to organise and finance their own applied R&D efforts and col-
laborations to the extent needed for the national economy to thrive (Shapira and Youtie
2008, Gray 2011).

In line with this, the U.S. does not have a dedicated ministry with the overarching task
of co-ordinating national public R&D. The White House Office for Science and Tech-
nology (OSTP) performs a mostly consultative function, has close to no own funds to
allocate and no real mandate to advise other government departments' budgetary de-
cisions. As a result, most federal departments have focused on sponsoring research
within their own remit according to stand-alone internal strategies. Prominent expo-
nents of this approach are the Department of Defence (50% of federal R&D spending
in 2014), the Department of Health (24%), NASA (7.4%), and the Department of En-
ergy (7.3%). Together, R&D activities so funded make up more than 80% of all federal,
non-defence related research, while only 8.8% are funded as general science and ba-
sic research by the National Science Foundation. While the NSF is answerable only to
the White House and has a substantial degree of autonomy in even that context, its
impact on the U.S. innovation system is thus by definition more limited than that other
nation's research councils (NSF 2015a, NSF 2015b).

Arguably, this approach to national science and innovation policy has enabled some
spectacular breakthroughs in fields like defence, aviation, spaceflight etc. In avoiding a
broad-based focus, however, it has remained ignorant of weaknesses that the U.S.
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innovation ecosystem had started to develop alongside various high-profile success
stories and no targeted response was sought to the increasingly visible and disruptive
process of de-industrialisation.

First steps beyond this traditional, fragmented approach were the 2007 and 2010
America COMPETES Acts that in general terms mandated stronger cooperation be-
tween central government agencies in a number of broadly acknowledged areas of
‘critical national need'. In practice, however, they mostly focused on increased appro-
priations to existing agencies rather than on coordination.

As the America COMPETES Acts had failed to live up to expectations, the Obama ad-
ministration published a comprehensive Strategy for American Innovation in 2011
(NEC et al. 2011) and had the President's Council of Advisors on Science and Tech-
nology prepare a report entitled Ensuring American Leadership in Advanced Manufac-
turing (EOP 2011). As a result, a standing Advanced Manufacturing Partnership Steer-
ing Committee was created which, in 2012, submitted the report 'Capturing Domestic
Competitive Advantage in Advanced Manufacturing' (EOP 2012) including a set of
practical recommendations. In a slightly different set-up, that same committee prepared
and released a second report entitled 'Accelerating U.S. Advanced Manufacturing' in
2014 (EOP 2014) and began a renewed effort to push for a more frequent and relevant
inter-agency coordination.

2 Science-industry collaboration in the United States

On the one hand, the U.S. has a long-standing, vivid and resilient culture of collabora-
tion between science and industry. In studies on the subject matter, first models were
identified back in the 1930s, with a notable increase in activities following WWII in the
1950s and 1960s. Nonetheless, the 1950s and 60s must also be seen as setting the
scene for an ensuing weakening of university-industry relations that culminated in the
1970s. An uptake in federal investment in university research and teaching on the one
hand and an increasing reliance on in-house R&D departments in the corporate sector
on the other alienated the two sectors and reduced both need and inclination to bridge
the gap between academia and business on both sides. From the late 1970s, however,
federal funding for universities started to diminish and the since the 1950s far more
pronounced allocations to defence-related research began to dwindle. As a result, the
1980s and 1990s saw a dynamic uptake of university-industry collaborations as well as
political efforts to support them, thus establishing a new balance in the national innova-
tion system (Suh 1990, Gray and Walters 1998, Gray 2011).
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In 1994, a study found that more than 1,200 university-industry collaboration centres
were operating across the country. Although nobody has systematically taken stock of
them since, experts estimate their number to have risen about threefold. Nevertheless,
it is clear that many of America's lead corporations continue to regularly co-establish
cooperation centres with leading universities in various fields. At the same time, many
of the U.S. leading engineering schools, among them the MIT and the University of
California, are not only open to such efforts but actively support them. Even at smaller
land grant universities and colleges similar efforts exist, even if not always with a com-
parable scope and/or impact. However, most of these activities depend strongly on the
bottom-up initiative of select corporations, high-profile universities or are based on
state-level policies (Gray 2011, Osborne 1987). Federal policies to fund such endeav-
ours with public money are less common and often prevented by a negative perception
of any tax-funded support for industrial undertakings. Privileged access to government-
funded infrastructure, by individual firms, for example, would in a generic sense be less
accepted in the U.S. it is than in Europe.

Additionally, most American corporations are reluctant to commit to long-term co-
operative efforts or invest substantial resources into the creation of jointly-owned infra-
structures. While, as in Europe, there seems to be a certain trend towards the 'out-
sourcing of basic research', corporations expect to retain flexibility in the choice of their
partners and to remain free to opt out of failing endeavours at any time. Furthermore,
there is a certain tendency to believe that science-industry co-operation can be substi-
tuted by entrepreneurship. To many, outstanding spin-off success stories seem to con-
firm that the feared 'valley of death' between the initial conception of a technology and
its development into a market-ready product could on a systemic level be bridged by
spinning out projects from universities and, if need be, their later re-acquisition by firms
(Hart et al. 2012, EOP 2012, EOP 2014). Factually, however, the "valley of death"
stubbornly persisted and continued to exert a measurably negative influence on the
U.S. economy. As early as 1973, therefore, the National Science Foundation (NSF)
started to support the first three pilot models for university-industry collaboration from
the federal level. Ever since, federal programmes like the I/UCRC model have added
momentum to science-industry cooperation on a broad basis even if with specific limita-
tions and scope (cf. Suh 1990, Gray and Walters 1998, Shapira and Youtie 2008, Gray
2011, Gray et al. 2015).



38 Strategic Research Collaboration in the USA

3 Established programmes to support science-industry
collaboration

31 The Industry-University Collaborative Research Center
(JUCRC) Programme

In 1980, the first full-scale programme with solicitations and a standardised support
framework was launched with the I/UCRC programme (Gray and Rivers 2012, Gray
2015b). Building on the politically relevant NSF mandate to develop research with
socio-economic relevance, this programme supports that development of long term
partnerships between academia, industry and government. Thus, it is one of the oldest
and longest-standing of its kind around the globe, having been sustained for close to
four decades. While several adjustments were made to the programme along the way,
the basic approach of the programme has been notably stable since the mid-1980s and
its regular solicitations have achieved a high level of proven standardisation (NSF
2013a).

Overall, it has remained largely unaffected by all substantial shifts in political trends
and paradigms that occurred since. The fact that the programme has remained so no-
tably unaffected by government policy and politics is fairly unusual among U.S. support
programmes for university-industry collaboration and can, among other factors, be at-
tributed to the high institutional autonomy of the National Science Foundation (NSF), its
comparatively low budget volume as well as its smart construction as a strategic eco-
nomic support measures under the heading of research policy. Although far from based
on a unidirectional understanding of technology transfer, the programme can be con-
sidered as one based on the notion of a clear division of tasks between academia (pre-
competitive research) and industry (applied research generating IP). Based on this
premise, it seeks to bridge the gap between university and industry by motivating "use-
inspired basic research" (Stokes 1997) by universities for companies, organised in IP
sharing consortia (Gray and Walters 1998).

While the I/UCRC model puts strict criteria for academic and business excellence it
does not aim to support a "national elite" of centres in select areas of intervention.
Quite to the contrary, it addresses those universities that have not already set up many
self-motivated partnerships. Consequently, participation by leading engineering schools
like MIT, University of California, Stanford, Princeton or Harvard has in recent years
been rather limited, as those have other options. Instead, the I/UCRC network has
come to span the United States university system next to completely, leaving out
scarcely more than five states (NSF 2015c).
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Figure lI-1:  Map of currently active I/UCRCs locations in the U.S. in late 2015
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Source: I/lUCRC Webpage (NSF 2015c), Google Maps

In line with this, /UCRCs are catalyzed by a small NSF investment (notably below
$100,000 annually for single sites) and primarily supported by industry members who
have to contribute membership fees of typically in between $ 25,000-50,000 per year
(NSF 2013a). In general, SME pay lower fees than larger firms who, somewhat conse-
quently, make up more than half of /lUCRC members, even in terms of numbers. On
an annual basis, the projects forming an individual centre's research agenda are se-
lected in a standardised voting procedure by its industrial advisory board. Hence, it
pursues those issues that its member companies consider relevant in a one to two year
perspective.

While individual ¢ I/lUCRC centres are relatively modest in size, the overall scope and
volume of the programme is quite very significant approaching $ 150 m in 2014. Also, a
complex an exemplary system (and culture) of evaluation and coaching has developed
around it (Gray 2008).

Based on membership fees and in-kind contributions I/UCRCs contribute to building
research infrastructures with relevance for business and, in general terms, seek to bet-
ter integrate of application-oriented research and education. In contrast, the /UCRC
Programme does not intend to promote on-site collaborations between university fac-
ulty and industrial researchers. While it is encouraged and in fact often the case that
"industrial monitors" are closely involved in scoping and designing of the centres' re-
search activities, they do not usually participate in a centre's actual research efforts. It
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does not support the creation of jointly invested infrastructure and/or facilities in which
government and industrial researcher can work together in joint teams (NSF 2013b).

3.2 The Engineering Research Center (ERC) Programme

A further, more ambitious take on supporting larger scale science-industry collaboration
with an actual socio-economic impact is the Engineering Research Centre (ERC) Pro-
gramme that was also set up as early as 1984 (Suh 1990). Different from the rather
small-scale I/lUCRC, and stretching the limits of the underlying rationale of improving
the relevance of public research, the programme in recent years supported 15-19 cen-
tres across the U.S. with a total of $ 55-70 m of NSF funding, i.e. around $ 3.7 m per
centre annually (NSF 2015d). Other than the I/UCRC programme, the ERC programme
thus is a large volume support effort with the ambition to support elite partnerships in
university-industry collaboration. Due to the still similar basic rationalisation of the ap-
proach as public research based, this does not necessarily imply the co-operation of
industrial and university researchers in the same laboratories. However, it does to a
much stronger extent result in the factual creation of jointly used infrastructures for use-
inspired basic research. Also, it has led to a much broader participation of America's
lead universities in the field of engineering (NSF 2015e).

A typical ERC award covers five years, with year 1 start-up budgets of up to $ 3.25 m,
year 2 budgets of up to $ 3.5 m, year 3 budgets of up to $ 3.75 m and years 4 and 5
budgets of up to $ 4.0 m each, pending satisfactory annual performance. Dependent
on the outcome of two renewal reviews in the 3™ and 6" year, support for years 6
through 8 can once more amount to up to $ 4 m annually while support for years 9 and
10 will be reduced by 33% of the previous year's support to prepare the ERC for self
sufficiency at the end of its 10 years support period. Additionally, the lead and partner
universities will be committed to support and sustain the ERC through real and in-kind
cost sharing (NSF 2013b). In terms size, scope and ambition, therefore, ERC are
therefore factually quite similar to publicly funded strategic public-private partnerships
in other nations.

Between 1985 and 2014 the ERC programme has supported a total of 64 ERCs. 38 of
those have completed their support period with a favourable assessment and "gradu-
ated". 17 continued to currently receive support whereas, throughout the years, only
nine had to be terminated prematurely. Of all those successfully completing their initial
support period, 31 remained economically self-sustaining in 2014 (NSF 2015e).
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Proposals are solicited in two tracks (NSF 2013b):

1. Open Topic ERCs, where principle investigators are free to structure the project's
vision and research programme without thematic restrictions (factual foci: Ad-
vanced Manufacturing, Biotechnology/Health Care, Energy/Sustainability/Infra-
structure and IT/Microelectronics), and

2. Nanosystems ERCs (NERCs), where the Pls are free to structure the engineered
system's vision but the research programme must include a substantial body of
nano-scale fundamental research.

In line with the overall programme's higher ambitions, stipulations are substantially
more demanding than for I/UCRC. At times even long-graduated I/UCRC seeking to
upgrade their strategic ambitions have failed to meet the criteria. Still, ERC applications
are by many not seen as a consequence of having a successful I/lUCRC but as an al-
ternative, more ambitious decision in the first place.

In particular, higher requirements are raised with regard to the proposed research
strategy itself but also with regard to teaching and further aspects such as diversity.
Centre proposals have to lay out a vision for the regional innovation ecosystem that
they are part of, the planned ERC's configuration with respect to partners and affiliated
institutions, a strategic research plan and a concrete research programme, a university
education programme and a pre-college education programme.

All proposals need to include a detailed layout of a "ERC Innovation Ecosystem" in-
cluding information on the foreseen Industrial/Practitioner Advisory Board (IPAB),
signed IPAB membership agreements, partnerships with university, state and local
government facilitators of entrepreneurship and innovation and technology transfer and
translational research partnerships, as well as information on the centre's human and
material infrastructure including directors for the various fields of activities, manage-
ment processes and systems and technical facilities. The sheer breadth of these activi-
ties tends to substantially reduce the at first sight significant annual budget factually
available for research. Hence, some mid-size universities shy away from the (un-
funded) effort of preparing such a proposal and apply for (if need be multiple) /UCRC
instead.

In more detail, some of the key compulsory requirements for ERC proposals include
(NSF 2013b):

e A proposed ERC must be multi-institutional, including several sites, with a lead uni-
versity and no more than four additional domestic university partners;

e To qualify as a partner institution, a minimum of three faculty must be committed to
the ERC along with at least a total of three students;
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e The lead or one of the domestic partner universities must be a university serving
many students from groups that remain underrepresented in U.S. engineering (di-
versity aspect);

o Commitments from domestic lead and partner universities for cost sharing;

o Commitment to collaborations with foreign faculty who can provide U.S. students
with an opportunity to carry out research in their laboratories;

e Robust letters of commitment from firm and/or practitioners agreeing to become fee-
paying members of the centre;

e Robust letters of commitment from "innovation partners", i.e. as university and/or
government organizations devoted to promoting innovation and entrepreneurship
(who will not pay fees);

e Robust letters of commitment from pre-college education partners are required in-
cluding a clear outlined of their planned involvement in the centre's activities.

In summary, the ERC programme thus constitutes a quite different approach from the
I/UCRC programme not only because of the larger volume of individual grants but also,
and arguably more importantly, by its more pronounced requirement regarding the
suggested collaborations' embeddedness in and foreseen interactions with its socio-
economic environment. This fits with its overall rationalisation insofar as the centres
activities are decidedly not meant to benefit single companies but a broader societal
ecosystem that public policy has a clear mandate to promote.

Specifically, the ERC model explicitly requires investment into education and societal
outreach (Haen et al. 2012) to a much stronger extent than the I/UCRC one, for which
education may be central, yet not necessarily directly promoted. ERCs, in contrast, not
only follow a mission as venues "where industry can work with faculty and students on
resolving long-range challenges" but also foresee precollege education programs to
promote engineering to a precollege audience of annually more than 46,000 students
and raise their awareness of job opportunities in the field and workshops and labora-
tory experiences for currently more than 3,600 precollege teachers annually. Addition-
ally, some ERC are starting to venture further into the area of life-long learning (NSF
2015b).
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Figure lI-2: ERC innovation ecosystems
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3.3 Established programmes, a summary

Both the I/UCRC and the ERC Programme are — within the larger NSF system — inte-
grated with a number of other programmes supporting translational research. Also,
they relates to other programmes supported by other agencies. By many, better access
to other NSF programmes is considered a key motivation to set up I/UCRCs or ERCs.
While the concrete funds are in general considered 'tough (and little) money', their ef-
fect as a 'door opener' to other, better endowed NSF programmes is considered deci-
sive. Being a centre member often leads to close interaction with NSF and better
awareness of opportunities. Moreover, I/UCRC funds may serve as a stepping stone to
gain access to other federal funding sources beyond NSF. Some even involve DoE- or
DoD-related agencies as members directly and through their participation gain good
insights into further funding opportunities (Gray 2015a).
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Figure 1I-3:  Overall system of NSF support programmes

NSF Overall

= K
L=l I~
= g
= 3
[} Q
2 H
= Mm
Cw g I Industry
o £ ,
3 £ 1
= 1
58 TG Investors
Ry
w [}
Q o % User-Inspirec Proofs-of-Concept,
w2 E @ Fundamental Partnerships, /
— [ E Research Workfarce,
S o 1P, To0k...
= E I
= = [ Valley of
0= 5
- I+ | I Death
o % | : | Foundations
zZ B Lo
Small Business
LI I B s
iversi |
University
T o I I I |

£y
@ Discovery Development Commercialization

Source: Internal NSF presentation, cf. also Gray (2015a)

What becomes clear from figure II-1, however, is that the reach of the I/UCRC pro-
gramme and even the connecting public procurement programmes for SME innovation
(SBIR and STTR) do not actually bridge the "valley of death" but only take specific re-
search projects closer to its "rim" from where on companies or investors will still have
to take them further into prototyping and demonstration using own facilities. Very
clearly, therefore, the construction and legitimisation of /UCRC and ERC as a means
of research policy limits their reach and economic impact insofar as most intermediate
TRL will still have to be bridged by the firms themselves.

In the past therefore, a common set up has been one in which the formal I/UCRC (or
even ERC) constitutes but the core of a larger joint operation orbited by a system of
bilateral, confidential projects at higher TRL. Thus I/UCRC and ERC became stable
seedbeds for the development of basic concepts that, according to company specific
needs and requirements were reaped by some of the centres' partners and taken for-
ward into commercialisation. Moreover, some [/UCRC consortia and collaborations
have changed their character after graduation and repositioned themselves further into
the direction of applied research than NSF regulations would allow.

As American businesses typically do not really expect support from public research at
later stages of the development process, this system can to an extent be considered
successful and well-adapted to the national economic culture. In times of relative pros-
perity, both I/UCRC and ERC help to maintain a fruitful "buzz" of science-industry col-
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laboration across and at different echelons of the U.S. university system and contrib-
utes greatly to the education of future boundary spanners on either side of the "valley".
Hence, the established models are thus rightly considered a great success story and
perfectly fitting with the specifically American preferences for flexibility, business
autonomy, and limited public intervention.

4 A new take on innovation policy, the National Network
for Manufacturing Innovation (NNMI)

Giving the arguably deteriorating state of the U.S. economy and, in particular, its indus-
trial sector (Sargent 2013), however, questions have started to arise whether these
models, while necessary, can along be sufficient to address the nations' increasingly
pressing long-term challenges at the level of the overall economy. Apparently, too
many U.S. industrial firms do not only fail to engage with the public research sector
where needed but also lack internal strategies and vision to deal with upcoming trans-
formative changes in the first place.

I/UCRCs' and to an extent also ERCs' activities, however, are determined by their in-
dustrial members who, in annual meeting, shape and rearrange their research agendas
on an annual basis. While this is a perfectly suitable approach from a short- to mid-term
business perspective, it may be unsuitable to address larger challenges in particular if
even larger companies still lack insight into the implications of upcoming challenges.
Despite their in part ambitious requirements, both the I/UCRC and the ERC model re-
main predominantly aimed at generating seedbeds for future technologies which, ac-
cording to their current business interests, companies can take and develop further. An
orientation towards larger-scale challenges at the level of the overall economy or na-
tional industries, in contrast, is typically neither directly intended nor ultimately
achieved.

Against this background, a further major federal programme has recently been
launched in the field of university-industry collaboration, the National Network for
Manufacturing Innovation. In the context of its initiative on Advanced Manufacturing the
Obama administration promotes the set up of Institutes for Manufacturing Innovation
(IMI) (Sargent 2013), seven of which were already launched between 2012 and 2015
with to further "pending institutes" decided to open in 2016. In an IMI, industry, acade-
mia, and government partners leverage existing resources to collaborate, in a partner-
ship between government, industry, and academia, supported with cost-share funding
from Federal and non-Federal sources. Somewhat distinct from the I/UCRC and the
ERC programmes declaration as research policy, the NNMI initiative is thus openly
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communicated as a national innovation policy supporting applied institutes and involv-
ing substantial federal funds.

Figure lI-4: Systemic role of the NNMI in the U.S. support system
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According to a recent report activities of IMIs should include:

e applied research, development and demonstration projects that reduce the cost and
risk of developing and implementing new technologies in advanced manufacturing;

e provision of access to shared facility infrastructure, with the goal of scaling up pro-
duction from laboratory demonstrations and making technologies ready for manufac-
ture.

e development of innovative methodologies and practices to increase the capabilities
and capacity for supply chain expansion and integration;

e engagement with small and medium-sized manufacturing enterprises, as well as
large Original Equipment Manufacturers (OEMs); and

e engagement with education and training at all levels.

As they are designed as a national development programme for industry foreign com-
panies may become a member or participate in institute activities only when it is in the
economic interest of the United States. Also, their potential impact on domestic manu-
facturing must be demonstrated as part of any application to become an Institute under
the NNMI programme.

It is expected that institutes will typically around $ 70-120 m in federal funds over a 5-7
year period matched by a similar amount of investment from the private sector. Addi-
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tionally, the institutes are to be supported to a substantial extent by their host states
and thus often explicitly or implicitly part of regional-level innovation policies (NIST
2015a, Molnar 2014). By means of example, the first IMI set up in Ohio ("America
Makes") so far received $ 30 m of federal investment (mostly DoD), matched by $ 40 m
of industry, state and local funds (Ratcliffe 2014).

Overall, the initiative can be seen as a central outcome of the administration's first
Strategy for American Innovation published in 2011 (NEC et al. 2011). Originally, Con-
gress had been asked to authorize a one-time one billion federal investment in NNMI to
create an initial network of 15 IMIs by 2016 (Sargent 2013). Over the span of 10 years,
the vision is to extend the NNMI initiative to encompass 45 IMIs as a final target. Fac-
tually, however, Congress only approved $ 350 m of funding of which $ 300 m were re-
appropriated from existing budgets. Against this background, the current NNMI initia-
tive cannot operate from a dedicated budget but funding for the individual centres has
to on a case to case basis be pieced together from different department's budgets, e.g.
the DoE, the DoD, or the NIH. Hence, the NNMI initiative is so far mostly held together
by persuasion, negotiation and executive orders. That notwithstanding, the administra-
tion keeps working towards obtaining additional funds: In the FY 2016 Budget NIST
requested 150 million for the NNMI (NIST 2015b).

Formal administration for the existing five (plus three) IMIs as well as the responsibility
to set up formal section processes for proposals regarding the remaining seven IMI to
be set up until the end of the Obama presidency lies with the inter-agency Advanced
Manufacturing National Programme Office at NIST. Despite in part fundamental resis-
tance from Congress (Mingle und Baoming, 2015) the White House is determined to
reach the goal of establishing 15 initiatives in an inter-agency effort until the end of the
legislature in 2016 by negotiating robust co-investments with interested states (NIST
2015a). The establishment of the remaining centres will be politically prepared in dis-
cussions with governors as states have to commit to match federal funding. Techni-
cally, their selection will be administered by the AMNPO and depend on experts panel
decision in those federal agencies who provide the bulk of the funding. Scoring sys-
tems attach weight to both the level of scientific excellence and the extent and scope of
state-level and industrial commitment.

In general, stipulations for the set-up of IMI are notably more flexible than under the in
part very standardised guidelines governing the regular I/UCRC and ERC calls. IPR
regulations for example, are defined much less explicitly than in the case of the /UCRC
where royalty-free, non-exclusive licensing is a must. Instead, more general provisions
are made, such as (AMNPO 2013):
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e to encourage sustained membership and to discourage "fence sitting" or delaying
involvement,

e to encourage smaller firms to participate,
e to promote institute sustainability beyond initial federal funding,

e to treat Federal Government rights in accordance with existing legislation (Bayh-
Dole),

o to clearly define publication (delay), data management and export control issues.

In more detail it is suggested that (AMNPO 2013):

o there must be an IP Management Plan submitted to the NNMI programme as part of
any application to become an Institute for Manufacturing Innovation,

e institutes (yet not necessarily all their members) shall receive royalty-free, non-
exclusive research license to IP generated with institute or federal funding,

o institutes is free to pursue contract research for industry using publicly funded
equipment as a route to sustainability, and, in doing so not create a government use
right for resultant 1P,

o the Bayh-Dole Act and regulations will apply to all members regardless of their na-
ture (inventor may retain title to generated IP, not funder),

o all institutes shall have policies that allow for the results of federally funded research
to be made publicly available through publication following appropriate procedures
of internal review.

Once more, industrial and governmental researchers will not necessarily work side by
side in IMI, yet they naturally involve a much stronger investment in joint infrastructure
so that opportunities to do so voluntarily, on a case-to-case basis, may more commonly
arise. Also, the IMI centres tend to reach out across the U.S. from a technological per-
spective and to a much lesser extent with their regional innovation ecosystem than
would ERCs, even though, as such they tend to be single-site. The above-mentioned
America Makes Institute, for example, today has 116 members, of which 63 are univer-
sities, 28 are large businesses and 25 are small and medium-sized enterprises. Fur-
thermore, 44 states are engaged (Ratcliffe 2014).

In speeches on the design of the IMI, the Fraunhofer model has repeatedly been in-
voked as a point of reference. Practically, however, the IMIs are for the moment still
mostly new agents for mission-driven research sponsored by federal departments,
most prominently DoE and DoD. For a lack of dedicated funding, most IMIs general
thematic orientation and initial research programme was (and had to be) championed
by the federal departments who commit their budgetary resources rather than respond-
ing to direct input from industry or industrial organisations. To eventually achieve their
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aim, of stronger application orientation, most IMI have gathered broad support and
membership from industry. With more than 300 companies now members and close to
$ 500 m in private funding invested (NIST 2015b), it is hoped that they will eventually
take a stronger industrial turn in terms of their research and development programme.
Also, open competitions for additional institutes on topics proposed by industry are
planned, so there is cause for cautious optimism (NIST 2015a).

5 Summary

In summary, the system for support of science-industry collaboration in the U.S. oper-
ates under notably different framework conditions than those of many European states.
Due to their high interest in flexibility and autonomy combined with a constant need to
demonstrate short-term shareholder value, many corporations are not very interested
to engage in long-term strategic partnerships with single universities or research or-
ganisations. Also, both regulatory environment and political culture put strong limita-
tions on the degree to which science-industry collaborations can venture into the areas
of applied research, even if pre-competitive.

As a result, support for science-industry collaboration has in the U.S. for many years
been a matter of research policy or at least so labelled. Both the I/UCRC and the ERC
programme intend to improve the utility of public research for industry or, more gener-
ally, business by having business actors determine its orientation. What they do not
attempt, however, is to bridge the "valley of death" as such and to venture into the area
of truly applied research. Instead, both put a complementary emphasis on higher edu-
cation tasks that are more clearly in the legitimate domain of public funding. The ERC
programme even goes one step further by including local economic development,
pre-school outreach, life-long learning and a diversity mission into its portfolio (figure
11-5).

The NNMI programme, to the contrary, seeks to move into, at federal level, uncharted
territory in both dimensions. On the one hand, it declares stronger ambitions with a
view to venturing into much higher TRL than I/UCRC or ERC, i.e. into the areas of pro-
totyping and demonstrators. On the other hand, its direct mission is quite openly
techno-economical rather than societal. While an engagement with education and train-
ing is at all levels expected their main orientation is industrial, in thrust and motivation
(Mingle and Baoming 2015). So far, similar efforts were found only at state level (Gray
2011).
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Figure 1I-5: U.S. approaches of strategic science-industry collaboration in
comparison

A

weak - role of education/societal component - strong

rare / weak - engagement with applied research - common / strong

Source: Own figure

Thus, it constitutes a politically ambitious project driven by obvious and increasingly
pressing economic challenges as well as an ever clearer knowledge of upcoming trans-
formations in both industry and society. In light of a factual economic disequilibrium, the
Obama administration has chosen to depart from a well-tuned political one, challenging
not the utility or adequacy but the sufficiency of established approaches (Mingle and
Baoming 2015).

Despite substantial obstacles of both political and administrative nature at the federal
level, the NNMI initiative has gained substantial ground in the past three to four years.
While it will likely not reach its original ambitions in full, it has not only attracted notable
interest and investment from industry but also spurred a new intensity of debate be-
tween federal government departments under the auspices of the White House.

6 Conclusions

In summary, both the established system as well as the obstacles encountered illus-
trate that different solutions must be found for science-industry collaboration in the
American economy than in Europe. Arguably, that is to a lesser extent due to differ-
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ences in business requirements than due to differences in long-established political
cultures.

So far, the attempt to re-adjust the existing system meets with obstacles at three differ-
ent levels, none of which is ultimately related to the interests of business which starts to
happily invest as soon as a new initiative is opened, as it has in many ERCs and state-
level initiatives before.

The first level is politics. If a strong parliamentary majority is in disfavour of business
support policies, no proposal, however well argued, will go ahead if its rationalisation
leaves the area of what is considered the unquestionable domain of public policy.

The second level is governance. If responsibility for relevant budgets is fragmented
across different department and no central agency can be put in charge of a politically
contested, novel initiative, its implementation must necessarily become weakened.

The third level are established routines. If, for lack of a central agency, the new centres
have to be supported by mission-driven, sectoral ministries, it will be difficult to depart
from these ministries routines at the operational level.

Given the current state of the American economy, therefore, the set up of the National
Network for Manufacturing Innovation appears consequential and timely. Nonetheless,
the dimension of the undertaking should not be underestimated. In the end, the admini-
stration is pushing for no less than a transformation in the way federal government
thinks about and governs innovation policy. Apparently, many state governors and
large parts of corporate America are on its side in this endeavour raising hopes that,
despite all obstacles, it will ultimately be successful.

Success, however, should not be misunderstood as an outright departure from the
long-established mission-driven and otherwise hands-off approach to federal innova-
tion policy in the United States — which not only appears unrealistic but also unneces-
sary. In any case, the long-term aim of setting up 45 IMI Centres, does only then ap-
pear realistic if the next administration will be Democrat.
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]l Shifting PPP perspectives in research and innova-
tion: The case of the Netherlands

Frans A. van der Zee

1 Introduction

Over the last decades public-private partnerships for research and innovation (short:
PPPs for R&l) have become increasingly popular. Not only have they shown to be an
effective instrument in bridging the gap between industry and public research by organ-
ising effective collaborations between firms and research organisations. They also
have proved their value in increasing the efficiency of research and innovation policy at
large by overcoming existing market failures (cf. the high risks and costs of precompeti-
tive research), by targeting grand societal challenges and by functioning as a construct
for new forms of multidisciplinary and physical vs. virtual forms of collaboration. Since
the 1980s the Netherlands has, just like a number of other developed market econo-
mies, developed an extensive track record in implementing PPPs in R&l policies.
Whereas the context in which PPPs in R&l are concluded and take shape is highly dy-
namic, not least since markets and institutional settings change rapidly, both nationally
and internationally, it is useful to observe and analyse their success factors and draw
lessons from previous experiences.

In 2004 the OECD in its evaluation of Public-Private Partnerships in research and inno-
vation in the Netherlands concluded that "PPPs now play a key role in the Dutch inno-
vation policy, far more importantly than would suggest their rather modest share in the
overall Science & Technology budget" (OECD 2004: 5). How is the situation more than
10 years later? How did the existing PPPs fare in the mean time? To what extent have
existing PPP arrangements been changed, based on evaluation findings, needs and
new realities? And what changes have occurred in the broader STI policy itself? This
chapter provides a concise state-of-play in PPPs for R&l in the Netherlands. It looks
back on developments since the early 2000s and takes a look ahead, towards 2020
and beyond. In particular it analyses how the PPPs in R&l landscape has changed as a
result of the 2011 innovation and industrial policy reforms and how earlier austerity-
driven budget cuts have impacted on existing PPP collaborations.

2 The evolution of Dutch public-private partnerships for
R&l: the period 1980-2010

Public-private partnerships have played an important role in the coordination and or-
ganisation of research and innovation in the Netherlands ever since the early 1980s.
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Starting with IOPs ("innovation-oriented research programmes") in 1980 up to the cur-
rent TKls ("topconsortia for knowledge and innovation") as from 2013 onwards, PPPs
have formed a key element of Dutch research and innovation policy. However, the way
these PPPs in R&l were established, shaped and funded has differed substantially over
the years.

The Dutch experience in PPPs in R&l is not only long, stretching over 35 years, but is
also extremely rich both in terms of variety and lessons to be learned. Especially since
the mid-1990s, new PPP policy designs and formats in R&l have been introduced
roughly every five to seven years, with new schemes co-existing next to and beside
previous ones. By the end of the 2000s the PPPs in R&l landscape in the Netherlands
had become 'overpopulated’, leading to unnecessary rivalry between different organi-
sations with similar missions, a lack of transparency on rules of the game and 'who is
who' especially for newcomers, with high and rising transaction costs, detracting from
the overall benefits of PPP collaboration. From a macro perspective, the overall coher-
ence and continuity was sub-optimal and the effectiveness and efficiency of the system
as a whole could be questioned. By 2011, the financial crisis and a substantial reform
of Dutch innovation and industrial policy led to, inter alia, a new set of conditions for
PPPs in R&Il. Old structures were actively put to an end and at best phased out
whereas new ones were erected. This meant a break with the past where old and new
structures had co-existed and co-evolved. New incentives should lead to increased
private involvement and financial contributions, and public support to PPPs in R&I
would be concentrated to nine top sectors.

In framing, discussing and analysing public-private partnerships in research and inno-
vation, we follow the broad OECD definition of PPPs in Science, Technology and Inno-
vation (STI)1 being "any formal relationship or arrangement over fixed-term/indefinite
period of time, between public and private actors, where both sides interact in the deci-
sion-making process, and co-invest scarce resources such as money, personnel, facil-
ity, and information in order to achieve specific objectives in the area of science, tech-
nology, and innovation" (OECD 2014: 102; see also OECD 2005, Guinet 2005). PPPs
may combine both hard and soft elements, from the creation of a joint research centre,
pilot facility to collaboration in a pre-specified programme, even including the provision
of training.

When mapping and analysing PPPs in R&l, different levels of abstraction and aggrega-
tion need to be distinguished, ranging from the macro level of framework conditions

1 The terms PPPs in R&I and PPPs in STl are used here as interchangeable.
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and policy instruments at macro/country level that can be ranked as PPP-conducive
support structures to operational PPPs in R&l at the micro level of collaborative pro-
jects and programmes, and everything in between. PPPs in R&l can be found across
the entire research and innovation spectrum, ranging from fundamental scientific re-
search to more applied and strategic research, from low pre-competitive TRL levels up
to higher TRL levels (6 to 8). This includes the recent trend towards support of pilot
lines and joint research facilities.

21 Prequel: shifting demands and realities in the Dutch R&I
system of the 1970s

The start of 'modern’ public-private partnerships in STl in the Netherlands goes back to
the late 1970s when the structure and coordination of scientific research, until then
organised along clear lines with two responsible organisations in charge, ZWO for fun-
damental research and TNO for applied research, became the subject of public and
political debate. This debate was fed by a growing discontent about the role of ‘autono-
mous' science and its role in society. In the roaring preceding years of 'democratisation’
of universities and a genuine belief in the malleability ("maakbaarheid") of society, the
critique was that research efforts should be more instrumental in solving societal needs
and that the gap between (supply-driven) science and society had grown too much. At
the same time, the Dutch economy faced a severe and structural economic downturn,
with unemployment rising at a rapid pace, urging for short term solutions but also for
new pathways to sustain economic growth. The 1979 White Paper on Technological
Innovation, the 1979 White Paper on University Research and the lurid 1980 report
Position and Future of the Dutch Industry by the WRR, the main government advisory
body, led to a number of substantial reforms (Ministry of Education and Sciences 1979
and 1979a, WRR 1980). The old doctrine of providing state subsidies to keep individual
companies going soon to be left behind.

The reform of the Dutch R&l landscape started in 1980 with a revision of the role of
TNO and its till then central role in coordinating applied research. TNO was firmly re-
modelled, adopting a more enterprise-like structure, and had to give up its coordinating
role. In the same year the |IOP (Innovation-Oriented Research Programmes) instrument
was established, followed in 1981 by the creation of Technology Foundation STW, a
project-based organisation with the specific objective to "realise knowledge transfer
from excellent technical scientific research.” 1980 also marks the transformation of the
university model towards a "research university", a transition that was accompanied by
the introduction of competitive funding ("Tweede geldstroom") and contract research
("Derde geldstroom"). The new organisation NWO, established in 1987 as the succes-
sor of ZWO, would become responsible for the allocation of competitive research fund-



58 Shifting PPP perspectives in the Netherlands

ing. NWO, contrary to the autonomous ZWO, would come directly under the Ministry of
Education and Sciences.

2.2 PPPs for R&Il: models and modalities since the 1980s

The profound change in the perceived role of state and the reform of the main coordi-
nating bodies for research and innovation had led to the introduction of new coordinat-
ing mechanisms, in the form of new organisations and new policy initiatives. The IOPs
were the first policy instrument that actively supported the creation of PPPs for R&l. In
the course of the following other new one would follow, especially in the early and mid-
1990s. Table IlI-1 provides an overview of the most important initiatives, which are
succinctly described in the remainder of this section.

Table llI-1: Main policy initiatives for coordination of research and innovation,
period 1980-2015

< 1980 1985 1990 1995 2000 2005 2010 2015
I0Ps
ICES/KIS, BSIK, FES
TTI
National regie-organen
Key areas
Top sectors and TKls

Source: adapted from Hessels and Deuten (2013). Explanation: dark blue: active operational
phase. Light blue: phasing out period, after the 2010 Rutte-I decision to abolish the existing
innovation policy framework.

221 IOPs: 1980-2010

The IOPs form the actual start of PPPs in R&l; they are organised along thematic lines
and intended to strengthen fundamental-strategic research2 in the public knowledge
infrastructure in a direction that connects and meets with the innovation needs of busi-
ness enterprise.

The IOPs follow a programmatic approach and are targeted towards the creation of
critical mass and coordination in thematic research areas, network formation, the crea-
tion of basic research and knowledge of strategic interest, and knowledge transfer.
Since 1980 until 2005 in total 24 IOPs have been established, each of which created of
a large number of PPPs. IOPs had a temporary character, which would generally be
limited to two times four years with a possible extension of 2 years. The IOP pro-

2 "Strategic research" i.e. merging fundamental and applied research, aiming for practical
solutions and a broad knowledge base.
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gramme selection would follow a bottom-up process in a specific field, which choices
being made by the IOP Steering Group of mixed composition (including civil servants),
to be appointed by the Minister of Economic Affairs.

Research projects within PPPs typically would be executed by universities (PhD stu-
dents) and public research institutes, while firms as final beneficiaries would take part
in an IOP project steering committee. Most IOPs have functioned de facto as techno-
logical research programmes with a thematic focus.

Over the years |IOPs have been created in, inter alia, image processing, genomics,
catalysis, industrial proteins, man-machine interaction, environmental technology/heavy
metals, surface technology, precision technology and power electronics, generic com-
munication, photonic devices and self healing materials. October 2015 marks the de-
finitive closure of the last IOP, the IOP self-healing materials established in 2005. Since
2005 no new IOPs have been erected.

222 TTis: 1997-2010

In 1996 White Paper Knowledge in Action marked the birth of yet another PPP struc-
ture, the Leading Technology Institutes (Dutch: TTIs).

Just like the 10Ps, the TTIs follow a programmatic approach; firms and public knowl-
edge institutes together formulate a common research programme. In its review the
OECD (2004: 16) positions the TTls as "represent(ing) one of the purest forms of PP/P
in their rationale and organisation". Their main goal is to strengthen the innovation ca-
pacity and the competitive position of the private sector by concentrating excellent sci-
entific research and by increasing their relevance for industry. The TTI has as explicit
task the creation of more focus and mass. In 1997 four TTls were founded: in food,
metal, polymers and telematics research. Like the IOPs, they are financed for a definite
period of time, stretching over 2 x 4 years, with possible extension of two years. Con-
trary to the IOPs, TTls form a legal entity with direct control over staffing and equip-
ment. In the bottom-up open tender selection of TTI a central role was played by a
‘committee of wise men' ("Commissie van Wijzen"), supported by the research council
KNAW and a consultancy. Contrary to IOPs which are meant to create PPPs and build
and speed up networks in new areas/themes, the TTIs build on already existing
strengths and existing networks both of which they seek to expand and advance in
terms of international excellence and appeal. During the period 1997-2010 in total 10
TTlIs have been founded, covering research programmes in biomedical materials, wa-
ter, green genetics, pharma, translational molecular medicine and logistics. The TTl's
were to a large extent virtual centres of excellence, which held that the institutes coor-
dinated and paid research that was implemented in existing centres and laboratories.
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In terms of required budgets, an allocation model of 50-25-25 was followed: 50 percent
public subsidy, to be matched by another 50 percent, half of which to be provided by
participating firms and another half by participating knowledge institutes (universities
and public research institutes). Based on the successful TTl-model, in 2005 three
Leading societal institutes (MTIs) were established, one targeted at ageing and pen-
sion systems research, one focusing on international law and one on city/urban innova-
tion research.

2.2.3 ICESIKIS, Bsik and FES: 1994-2010

In the early 1990s the Dutch government had established the FES (Fonds Econo-
mische Structuurversterking), a common fund fed by national gas revenues and set up
to strengthen the national economic infrastructure.

Whereas 85% of total FES expenditure was meant for 'hard 'infrastructural investment,
5% was intended for large scale investment in knowledge infrastructure. As part of
ICES/KIS large scale investment impulses a large number of PPP-initiatives in re-
search and innovation with a strategic-thematic focus were launched. Different ICES/
KIS 'rounds' were undertaken, starting with ICES/KIS-1 (1994), ICES/KIS-2 (1998),
ICES/KIS-3 (2004) to FES (2005 and ff.). Contrary to the IOP and TTI initiatives,
ICES/KIS and FES-impulses should be seen as generic policy instrument. The rules of
the game for each ICES/KIS round differed, as did their size. In terms of subsidy size,
ICES/KIS-3 — better known as BSIK — was by far the biggest, with a total of € 800 mil-
lion in subsidies spent on 37 projects, each with a duration of four to six years.

The first ICES/KIS-1 round 1994-1998 € 159 million was allocated, followed by
ICES/KIS-2 during 1998-2003 with another € 211 million (i.e. 7% of total FES expendi-
ture; in total 12 projects). During the first two ICES/KIS-rounds it was not possible for
public research institutes and firms to co-influence or bottom-up propose programmes
(like in the IOPs or the later TTIs). It were the ministries that selected the thematic ar-
eas and decided, led by a special interdepartmental working group. Under ICES/KIS-2,
the working group acted upon external advice from the Netherlands Bureau for Eco-
nomic Policy Analysis and the other 'planbureaus' who together would make a quick
scan of the robustness of the proposals. However, the evaluation and selection proc-
ess in the first two ICES/KIS rounds was intransparent and fuzzy, with some projects
not materialising despite positive evaluations and many proposals delivered in a later
stage than foreseen (Velzing 2013). The whole process of project evaluation and selec-
tion was very lengthy and not efficient, even though the top-down selection of themes
had led to non-fragmented and sizeable programmes as such (Boekholt et al. 2008).
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Based on the lessons of the former two rounds, BSIK foresaw a different and more
open decision and selection process. Published in the official law gazette, the BSIK
procedure and calls for proposals were communicated in a much way to potential par-
ticipants After a large bottom-up consultation round, BSIK prioritised five thematic ar-
eas: ICT; spatial quality; microsystem- and nanotechnology; sustainable system inno-
vations; and health, nutritional, genomic and biotech breakthroughs. The main goal of
BSIK was to establish high-quality networks in knowledge infrastructure and to identify
research areas. BSIK was run on the basis of open calls for proposal.

Like in the TTI-model, for the selection and monitoring of consortia a committee of wise
men was established, with the research council KNAW responsible for evaluating the
scientific quality of the proposals and the Netherlands Bureau for Economic Policy
Analysis and other Dutch 'planbureaus' responsible for evaluating the social and eco-
nomic relevance. The governance of ICES/KIS-3 was like the other two rounds com-
plex, as ICES/KIS programming involved various ministries in different roles and ca-
pacities.

As from 2005 onwards, the ICES/KIS rounds were followed by FES-impulses which in
total, up to 2010 amounted to almost € 2 billion. The FES-impulses were based on an
agreement that half of the unexpected FES proceeds (‘windfalls') would be directed to
knowledge infrastructure investments (Velzing 2013). The FES-impulses followed the
Bsik approach as regards the selection process much as possible, even though com-
munication for interested parties about how to take part and apply was unclear.

2.2.4  National co-ordination structures (‘nationale regie-organen’):
2000-2010

The basic idea behind the creation of the TTls had been to further excellence and cre-
ate focus and mass. In this search the concept of key technologies played a central
role, more specifically life sciences (genomics), nanotechnology and ICT, and catalysis.

In order to coordinate and streamline the overall strategy, process and investment
taken in these areas, three temporary national co-ordination bodies were established:
the Netherlands Genomics Initiative NGI (2001), ACTS3 (2002) and ICTRegie (2003).
Not intended as investment programmes, the concept of national 'regie-organen’
should rather be seen as a new form governance in research and innovation intended
to improve interdepartmental coordination (which had been a weak spot in ICES/KIS)

3 ACTS: Platform Advanced Catalytic Technologies for Sustainability, later on transformed
into Advanced Chemical Technologies.
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and to bridge the gap between science and research policy (the domain of the Ministry
of Education and research council NWO) and industrial R&D and innovation policy
(dito, Ministry of Economic Affairs and its executive agency SenterNovem) (AWT 2007:
67). Whereas the three bodies were not established specifically to create or enable
PPPs in R&l, a large number of PPPs were established under their coordinating rule.
This in particular held for the NGI, and to a lesser extent also for ACTS and ICTRegie.
The 'regie-organen' also exemplify the transition from a key technologies orientation
towards a more inclusive and programmatic orientation in Dutch innovation policy.

2.2.5 Key areas: 2005-2010

The report Backing winners by the Advisory Council for Science and Technology in
2003 (AWT 2003) marks the transition to programmatic approach where the idea of
focus and mass was applied to Key Areas ('sleutelgebieden’). The Innovation Platform,
founded in 2003 with a quadruple helix composition and led by the Dutch prime-
minister, subsequently tried to identify strong sectors based on a bottom-up process.
No less than 113 proposals came in, of which — after careful selection — four key areas
remained: Flowers & Food, High Tech Systems and Materials, Water, and Creative
Industry, as well as Pensions and Social Security, and Peace and Justice.

Strong runners-up, but not (yet) selected were Logistics, Sustainable Energy, Life Sci-
ences and Health, and Chemicals. The transition to key areas meant a visible shift from
more generic towards specific innovation policy, and a of policy instruments. The IOP
and TTIl instruments were merged into an TTI/IOP-module.

Collaboration and dialogue between firms and knowledge institutes was a core element
in this so-called programmatic approach ('innovation-in-dialogue'). Firms and knowl-
edge institutes, with due support of the government, would together formulate innova-
tion programmes, to be evaluated by a strategic advisory committee and to be decided
by the minister of economic affairs (Velzing 2013: 151).

During the period 2005-2010 in total ten innovation programmes were created and im-
plemented, with an overall subsidy of over € 1 billion, of which € 924 million for R&D
grants. Matching by companies (€ 1.066 million) and knowledge institutes amounted to
a total of € 1.445 million (OECD 2014). On top of this and parallel to the key areas pol-
icy, a regional thematic programme (‘Peaks in the Delta', 2004) was implemented.

Both approaches were based on a similar philosophy and reinforced each other. The
evaluation of the key area policy in 2012 was critical, however. Not only were the inno-
vation programmes poorly aligned with existing EU programmes, but worse, they "did
not seem to have been very successful in achieving a lasting dialogue between the
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main actors concerned", lacked proper problem analysis and had fuzzy goals (OECD
2014: 178, Den Hertog et al. 2012). Both the Key Areas and Peaks in the Delta policy
approaches did not last for long. New realities had emerged, fed by the 2008 financial
crisis which strongly hit the Dutch economy. In February 2010 the centre-left Bal-
kenende-1V government fell. The new centre-right government Rutte-I which took office
in October 2010, soon announced major reforms, including a thorough restructuring
and re-instrumentation of Dutch industrial and research and innovation policy.

3 Reform of Dutch R&l policy: a new chapter for PPPs

3.1 The 2011 R&I policy reform: context and main features

By February 2011 the contours of the new bedrijvenbeleid ("business enterprise pol-
icy") were revealed, effectively merging research and innovation policy and industrial
policy. The context in which the transition took place was one of prolonged crisis: a
sharp contraction of the economy in 2009, rapidly increasing unemployment and a
deepened public budget deficit due to system bank bail-outs. The public and private
financial resources needed to maintain existing PPPs had come under severe strain.
The new Rutte-l government set a number of policy revisions in motion, that apart from
the bedrijvenbeleid also included the discontinuation of the Economic Structure En-
hancement Fund (FES).

The R&l policy reform put an end of the existing key areas policy and replaced the pre-
dominantly subsidy-driven regime by a fiscal policy regime. The existing six key areas
were replaced by nine "topsectoren" (top sectors, see for an overview table I1I-2) ap-
proach which were selected on the basis of measurable (‘hard') criteria, notably market
and export performance, knowledge intensity, degree and intensity of collaboration
between companies and knowledge organisations, and the potential for contributing to
societal challenges (Ministry of Economic Affairs 2011). The new R&l policy formed a
break with the past, away from subsidies towards a broader use of fiscal policy instru-
ments. The already existing WBSO measure (a tax deduction on labour costs of R&D
personnel) was supplemented by two other fiscal measures: the RDA (a tax credit for
R&D investment) and the Innovation Box (a preferential tax rate of 5% for income on
self-developed intangible assets). The stronger emphasis on fiscal policy measures
implied a stronger generic policy focus, open to each and every company. At the same
time the introduction of nine top sectors meant a further strengthening of its spe-
cific/thematic policy focus. The top sectors approach was designed and structured
along triple helix lines ("golden triangles"), with business in the lead but working closely
together with public research and government, working together in a new triple helix-
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type governance structure consisting of top teams and TKIls ("topconsortia for knowl-
edge and innovation"). The new government also put an end to central government-led
regional economic policy: Peaks in the Delta ceased to exist and was replaced by de-
centralised regional policy-making.

The R&l policy reform altogether meant an effective cut in public R&D&l-funding, from
an estimated 5.8 bn euro in 2012 to 5.3 bn euro in 20184. Approximately 1 to 1.1 bn
euro annually will be made available to the top sectors. Another 1.1 bn will be spent on
generic tax credit measures (WBSO and RDA), and an intended 625 million euro will
go to the Innovation Box.5

3.2 TKis: from design to implementation

The drastic change in policy had important consequences for public-private partner-
ships in R&l, in terms of funding, continuity and focus. Existing PPP TTI/IOP and BSIK
policy measures and the so-called programmatic approach were discontinued, to be
replaced by TKI ("topconsortia for knowledge and innovation") within the frame of the
top sectors policy. Funding from the FES fund, until then used to finance nation-wide
infrastructural projects and a very important funding source for PPP in R&l, ceased to
exist. A new policy instrument, the TKI allowance, was introduced to incentivise the
new PPP arrangements. As from February 2011 the new policy package was rolled-
out. In each top sector, top teams were established, followed by the preparation of 'ad-
vices' by each top team (presented to the government) and concluded by innovation
contracts (April 2012). By autumn 2012 19 TKls had been established, main bodies
responsible for top sector R&l programming and implementation.

In October 2013 the first innovation contracts that had covered the period 2012-2013
were succeeded by knowledge and innovation contracts, jointly published as the Dutch
Knowledge and Innovation contract 2014-2015. In October 2015, the most recent
Dutch Knowledge and Innovation contract 2016-2017 was released. The contracts are
based on the knowledge and innovation agendas (KIAs) of each individual top sector
and show the joint R&l investment ambitions of the business sector, public research
and governments for the oncoming two years. Whereas the word contract points to a
legally binding agreement, the knowledge and innovation contracts should rather be

4 Van Steen (2014). In nominal terms, i.e. not corrected for inflation, and independent of
GDP growth.

5  Note that actual amounts spent on these measures differ from intended outlays. E.g. for
the Innovation Box, expenditures were € 601 million in 2011 and an estimated in € 852 mil-
lion (Ministry of Finance 2015).
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interpreted as firm (and quantified) intentions by the triple helix partners for the oncom-
ing years.

The TKIs were presented by the Rutte government as a break with the past, with PPPs
forming the core of the top sectors policy but from now on with firms in the lead and no
longer dependent on the "accidental character of subsidies" that had "led to insecurity
for companies and researchers” (TK 2014). Industrial commitment is crucial, with public
investment following private investment: the TKI allowance ("TKI toeslag") is only pro-
vided if R&l investment by firms (in cash and in kind) materializes. The TKI allowance
is calculated ex post, on the basis private in-cash R&l investments in the preceding
year6. Every euro that the private sector invests in R&D activities is matched by a 25
cent TKI grant by the government. The available annual TKI allowance budget was set
at around € 100 million, rising to € 119 million in 2016 and € 125 million as from 2017.
The allowance can be used to fund research agendas that combine fundamental re-
search, industrial research, and experimental development. Moreover, it can also be
used to fund networking activities and the sharing of knowledge. Together with the MIT
policy instrument directed at SMEs ("MKB-innovatiestimulering Regio en Topsec-
toren"), the TKI allowance is the only direct R&l grant scheme that is operated at na-
tional level.

Public-private partnerships form the core of the top sectors policy. Contrary to the pe-
riod before 2011, these partnerships were to be financed by 'regular' sources instead of
additional — 'outboard motor' — subsidies (AWTI 2014). These regular sources include
the R&D-investments by firms (with the TKI allowance as a government 'reward' for
private investment in TKI PPP investment), existing means from the research-funding
agencies NWO and KNAW, allocated capacity by the TO2-institutes and specific con-
tributions by the ministries. The TO2 institutes — which include the applied research
organizations TNO, DLO, and the four so-called Large Technological Institutes (GTI's)
ECN, Marin, Deltares, NLR - were cut back in their basic (block grant) funding, with the
difference between the previous and new funding stream supposed to be 'earned' back
via new TKI initiatives and TKI allowances. In order to be able to implement the new
PPP arrangements, a new framework was needed on how to translate the new policy
instruments into working public-private collaborations at programme and project level.
In June 2013 the so-called Knowledge Coalition ("Kenniscoalitie")7, on request of the
Rutte government, came up with clear and more transparent 'rules of the game' for

6 With eligibility for an additional limited in-kind contribution.

7 The Kenniscoalitie consists of NWO, KNAW, TO2, Vereniging Hogescholen and the em-
ployers federations VNO-NCW and MKB Nederland.
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PPPs, relating to PPPs in fundamental research and applied research and intellectual
property in a PPP context (Regiegroep Spelregels 2013, TK 2013) (see further section

3.4).

Table 1llI-2: Overview of TKI by top sector

Topsector TKlin 2013 & 2014

Agri & Food Agri & Food

Chemical industry Biobased Economy
ISPT

Smart Polymeric Materials
New Chemical Innovations

Creative Industry CLICKNL

Energy EnerGO
SWITCH2SmartGrids
Solar Energy
Gas
Wind at Sea

High Tech Systems and Materials HTSM

Life Sciences & Health Life Sciences & Health

Logistics Logistics (Dinalog)

Horticulture and Propagation

Materials Propagation materials
Horticulture

Water Maritime

Deltatechnology
Watertechnology

TKlin 2015

Agri & Food
Biobased Economy
Chemical industry

CLICKNL

EnerGO
SWITCH2SmartGrids
Solar Energy

Gas

Wind at Sea

HTSM

Life Sciences & Health
Logistics (Dinalog)

Propagation materials
Horticulture

Maritime
Deltatechnology
Watertechnology

TKI in 2016

Agri & Food
Biobased Economy
Chemical industry

CLICKNL
Energy

HTSM

Life Sciences & Health
Logistics (Dinalog)
Horticulture and
Propagation Materials

Maritime
Deltatechnology
Watertechnology

Source: Ministry of Economic Affairs (2013, 2014, 2015)

Under the new R&l policy regime, public funding follows private funding, relying on a
multiplier effect. Concerns have been voiced that by 'putting companies in the driver
seat' important but risky innovation projects would not be pursued. Another challenge is
that the sheer number of TKls and the bottom-up way they were set up, organised and
managed led to considerable transaction costs and fragmentation in deployment of
resources. Despite government providing a 'guide’ with a number of (non-compulsory)
guidelines for the organizational setup and functioning of TKI, TKls have followed a
wide variety of approaches for setting up and focusing their research agendas, involv-
ing peers, organising research, spending TKl-allowances and involving SMEs. Since
2014 the way the TKIs work has been streamlined and simplified. This also holds for
the implementation of the TKI allowance itself. The simplification also holds for the
number of TKIs. In the year of establishment 2012 the number of TKls amounted to 19.
By 2015 this number was 17, with a further reduction foreseen to 12 as from 2016 (see
table 11I-2).
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This by no means implies that the bottom-up, rather free way the TKls have been set
up was ineffective or suboptimal in all and every respect. The initial mix in approaches
was useful, not only given the strong differences between the top sectors, in structure,
maturity, type (high/medium/low-tech) and in presence and involvement of large firms,
but also with regard to the number of years of experience in PPPs and differences in
the self-organising capacity of the different sectors.

The recent streamlining and rationalisation impetus is, however, useful. The start-up
phase meant that sectors had to (re)organise themselves, with old and new structures
co-existing together, and had to familiarise themselves with new instruments and con-
comitant procedures. Path dependency and starting conditions played an important
role in this start-up phase, with some sectors already well-organised (and with experi-
ence in the preceding key areas policy, such as the top sectors high-tech systems and
materials (HTSM), and agri & food) and others seeking to accommodate themselves to
the new situation.

Monitoring TKI results and performance

The results of the new bedrijvenbeleid, including the TKI, are monitored on a yearly
basis. The most recent monitor appeared in October 2015, with results for 2014. With a
history of only 3 years and with new PPP structures that have to find their way and still
prove themselves, it is too early to assess the overall performance of the TKI system.
What we can observe are mostly input and throughput figures, ranging from private and
public R&l investment (see table IlI-3) to the number of public-private projects initiated
(table 111-4).

Altogether € 815 million was invested in PPPs for R&l in 2014, up from € 622 million in
2013. However, for 2016 a decrease is expected to € 750 million as a result of the end
of the phasing out of the FES programme and public budget cuts affecting the TO2.
The TKI PPP target by 2020 is set at € 800 million (Ministry of Economic Affairs
2015a). What can be observed is that the size of TKI investments and the number of
projects are both on the rise.
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Table 11I-3: TKI R&I expenditure, by topsector (in million euro)

Top sector 2013 2014 2013 2014 2013 2014 2013 2014
Agri & Food 21.0(21.0) 323 19.1 21.7 40.1 54.1 52% 60%
Chemical industry 25.4(14.1) 38.1 35.2 39.5 60.6 77.6 42% 49%
Creative industry 0.1(0.1) 4.8 3.2 5.5 3.3 10.3 3% 47%
Energy 18.4(21.0) 32.7 25.7 40.0 44.1 72.8 42% 45%
High tech systems and materials 74.9(74.8) 122.9 181.3 208.9 256.2 331.8 29% 37%
Life sciences and health 14.8 (14.8) 47.6 12.5 54.3 27.3 101.9 54% 47%
Logistics 2.4(2.4) 8.3 4.0 9.5 6.4 17.7 38% A47%
Horticulture & propagation materials 14.2 (14.1) 239 29.9 16.4 44.1 40.3 32% 59%
Water 28.5(27.7) 48.5 6.1 58.9 89.5 107.4 32% 45%

199.7 (190.0) 372.2 454.8 571.9(622) 813.9

of which TKI supplement 53.9 94.6
Source: www.rvo.nl. Provisional figures 2013 and 2014. Figures between brackets: final figures

These figures alone cannot be seen as proof that the TKI are operating as expected or
are "on track". Nor can it be inferred from the sparse harder facts currently available
that some top sectors are doing better than others, even if the figures differ markedly
between sectors. What the figures do tell us is that the top sector high-tech systems
and materials is the biggest sector in terms of TKI R&l investment, followed by the wa-
ter and life sciences sector. A similar pattern can be observed with regard to the num-
ber of public-private projects initiated.

Table lll-4: Number of public-private projects with TKI allowance ranked by TKI

Agri & Food Agri & Food 23 48
Chemical industry Biobased Economy 4 4
ISPT 4 20
Smart Polymeric Materials 3
New Chemical Innovations 5
Creative Industry CLICKNL
Energy EnerGO
SWITCH2SmartGrids
Solar Energy 1
Gas 20
Wind at Sea
High Tech Systems and Materials HTSM 58 130
Life Sciences & Health Life Sciences & Health 18 27
Logistics Logistics (Dinalog) 1"
Horticulture and Propagation 6 7
Materials Propagation materials
Horticulture 3 17
Water Maritime 13
Deltatechnology
Watertechnology 23 65

Source: www.rvo.nl/onderwerpen/innovatief-ondernemen/research-development/volg-
innovatie/bedrijvenbeleid-beeld
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How successful the TKiIs will be in terms of shown research results and innovation out-
comes is not known as yet. Let alone the relative performance of the TKI compared to
other PPP instruments, including the previous programmatic approach featuring the
IOP/TTI and BSIK measures. The signs of increasing R&l collaboration both in euros
and project numbers, however, are positive given the rather hesitant start of the TKis.
The TKI also appear to deliver in terms of a higher private share in total R&I invest-
ment, one of the explicit goals of the new R&l policy. What is also clear is that the
available public means for PPP collaboration have decreased considerably, with subsi-
dies being replaced by an ex post TKI allowance and with the available budget and
capacity of TO2-institutes being put under considerable pressure. Whereas the use of
the new fiscal measures (RDA and the Innovation Box) directed at individual firms is
substantial, the question is whether this is translated into more public-private partner-
ship collaboration (e.g. AWTI 2014). Especially the participation of SMEs in TKls is a
question mark. The only available direct instruments to stimulate SME presence in pub-
lic-private partnerships for SMEs are the MIT (SME innovation support Top Sectors)
and the IPC (Innovation Performance Contracts)8, however with limited budgetary
scope.

3.3 PPPs for R&Il: new rules of the game

Where the TKIs formed the policy framework for the new PPPs for R&l, there was no
blueprint or format for how public-private partnerships were to be created. Practices of
the past had delivered various PPP models, with a wide variety in funding rates by type
of participants, in-cash and in-kind contributions, duration, focus (fundamental versus
applied), eligibility and selection process and treatment of intellectual property. In June
2013 the Regiegroep Spelregels consisting of the main stakeholders in the R&I system
produced, on request of the government, a set of "rules of the game" for PPPs in R&l
under the top sectors policy. A distinction was made between PPPs for fundamental
research, involving research-funding agency NWO, and PPPs for applied research, in
which the TO2 institutes play an important role. Public-private partnerships relate to
active collaboration in programmes, involving in cash (and possibly also in kind) fund-
ing to which all partners contribute, to be clearly distinguished from public-private pro-
gramming. The latter refers to top sector-related activities other than PPPs, such as
large strategic investments in national or international research infrastructure and the

8  The MIT funds inter alia funds Innovation vouchers, R&D cooperation projects , and feasi-
bility studies. The overall MIT budget was almost 30 million euro (2014), increased to 55
million euro (2015), as from 2015 formulated and implemented with the provinces. The IPC
which had been abandoned in 2011, was reintroduced later on, yet with considerable less
budget means than before (3 million in 2015, against 36 million euro in 2012).
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programming of thematic public research programmes. Public-private programming
takes place within the triple helix TKls and/or at top team level together with NWO and
TO2. In both fundamental and applied research three basic PPP variants have been
agreed.

Whereas the aim of applied research PPPs is working together in large consortia in
multi-annual programmes (not necessarily at the same physical location), also shorter
and smaller PPP variants exist, in the form of large projects with a duration of 1 to 4
years involving medium-large consortia (at least two companies and a public research
institute), and as short-term projects of up to one year duration and a minimum of one
company.

Altogether the TO2 institutes allocated a € 150 million to PPPs in the top sectors and
another € 100 million to public-private programming in 2015. In preparing and select-
ing, the top sectors and the TKIs have an important say, in terms of whether the in-
tended PPPs has a fit with the innovation contract and roadmap, but also in the imple-
mentation stage. Insufficient progress, which is monitored, can eventually lead to cut-
ting resources and withholding the TKI allowance. However, the TO2 institutes and
companies are in charge of defining and concluding the public-private partnership.

Apart from size and duration, the three variants also differ in terms of private co-funding
rates. In the case of longer-term large programmes, these amount to at least 10% up to
50% or more; a similar aim of 50% or more applies to large PPP projects. A highly suc-
cessful example of the first variant is Holst Centre, established in 2005 by Belgian imec
and TNO. Holst has served as a model for a recent wave of PPPs, among which the
TNO Shared Research Programmes (SRPs) in solar (Solliance), lighting (Snellius),
additive manufacturing (Penrose), medical (Van 't Hoff), optics (Dutch Optics Centre)
and materials (Brightlands Materials Centre). Recent smart industry initiatives can also
be seen in this context. The Joint Industry Projects by MARIN serve as an example of
the second category. In the same category fit co-funded European projects.

Along similar lines three main PPP variants in fundamental research have been con-
cluded. The most intensive PPP variant is company-led programmes, with a company
or company consortium initiating the research collaboration and inviting knowledge
institutes/researchers to participate, in close cooperation with NWO. Private contribu-
tions amount to 30% up to 50% (in cash) with the TKI operating as intermediary be-
tween NWO and the company. The FOM Industrial Partnership Programme and the
STW Partnership instrument are successful examples of this first variant. The second
variant concerns jointly formulated programmes, involving one or more companies and
10% to 40% in private contribution (mix in kind/in cash). NWO and TKI are in charge of
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the programme preparation, whereas NWO organizes open or restricted calls for pro-
posal. The STW Perspectief instrument is an example of a PPP model that fits in this
second category. The third variant concerns project-based PPPs involving a rather
modest private contribution (up to 20%) in more 'classic' forms of collaboration with
scientists taking the initiative for a joint research proposal with companies, the STW
Open Technology Programme serving as a best practice model. All three PPP variants
in fundamental research — which predominantly concern company-university coopera-
tion — rely on open competition, strict quality criteria and peer review. By 2015 in total €
95-125 million euro in NWO contributions is projected to flow to public-private partner-
ships, of which € 80-105 million to variants 1 and 2.

34 Impact of the 2011 policy reform on existing PPPs

Whereas with the introduction of the bedrijvenbeleid and the top sectors the 'old' policy
subsidy instruments (TTI and BSIK) were discontinued9, this did not mean that existing
PPP structures and initiatives ceased to exist right away. Confronted with a cut in their
budget, many PPPs sought to survive and looked for alternative funding and other
ways to continue, either by merging at national scale, by scaling up and seeking Euro-
pean partners, or intensify their private funding. If we take a look at the TTls, only No-
vay (the former Telematics Institute) filed for bankruptcy (2013). In 2014 the Center for
Translational Molecular Medicine (CTMM) — which had already merged with the Top
Institute BioMedical Materials (BMM) in 2010 — merged with the Top Institute Pharma.
In 2015, Top Institute Dinalog merged with the TKI Logistics. The Top Institutes Water
technology (Wetsus), Material innovation institute (M2i) and the Top Institute Food and
Nutrition (TIFN) all continue, as part of the TKls. The TTIl Green Genetics ceases to
exist at the end of 2015.

Also other PPPs were affected, some more severe than others. The discontinuation of
the FES had, for instance, a strong impact on the 16 Genomics Centres that were es-
tablished under the Netherlands Genomics Initiative (NGI) covering different domains,
ranging from food, sustainability to enabling technologies, safety, bioinformatics, pro-
teomics and health, even if their duration was only temporary anyway. What especially
mattered was a strong cut back in funding in the various domains. NGl officially ended
by end of 2013. The Genomics Centres were PPP consortia of public research insti-
tutes, companies and societal organisations in fundamental research, applied research
as well as product development.

9 The IOP instrument had already ceased to exist as per January 2009.
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Another example concerns BE-Basic (Biotechnology based Ecologically Balanced Sus-
tainable Industrial Consortium) that started off in 2010 with an R&D budget of € 120
million (half of which contributed by the FES), as a continuation of B-Basic (2005-2010)
and Ecogenomics. In 2012 BE-Basic became part of the BE-Basic Foundation, with a
reduced R&D budget of € 45 million annually (see for more examples Van der Giessen
et al. 2014).

The above cases are only illustrations of the strong impact that the new policy regime
had on existing PPP initiatives. Whereas the Rutte-l government had announced in
2010 that it would discontinue the TTls in 2012, various top sectors indicated already in
2011 the need for a transition and for keeping the TTI experience built over time on
board. Only in 2014 structural transition plans for the existing PPPs were initiated, di-
rected by the Ministry of Economic Affairs, and supported with a budget of 64 million
euro to smoothen the transition (AWTI 2014). The aim is to keep the successful parts
of the mission-oriented research of the TTls, while at the same time increasing its criti-
cal mass and private contributions. In some sectors a further clustering of activities is
foreseen, such as with the creation of Grand Design by the top sector Agri & Food,
integrating the collaboration between TNO, DLO and the Top Institute Food and Nutri-
tion (TK 2014).

As already becomes clear from the earlier examples, a number of existing PPP initia-
tives in one way or another was continued, integrated by the TKls. Yet the structural
cut in subsidy policy instruments, and most prominently the end to FES funding, meant
that direct public funding became scarce. This was in line with the ambition to increase
the private share in PPPs and giving business more the lead in defining the need for
and in structuring future PPPs.

The R&l policy reform has still another, more indirect effect on the formation of PPPs
which is related to the decrease in public funding of the TO2 institutes, also mandated
by the Rutte-l Cabinet. The total budget cut of the TO2 institutes amounts to almost
25% over the period 2011-2016. To quote the 2014 OECD innovation policy review:
"(b)y 2016, the TO2 institutes will receive on average only about one-quarter of their
income through direct public funding (compared to around one-third in 2008), a rather
low level by international standards." (OECD 2014: 40) Although the federation TO2 is
set to integrate further, spurred to do so by the central government (Ministry of Eco-
nomic Affairs 2013) with joint and aligned strategic programming for the period 2018-
2021 and further clustering and streamlining of R&I efforts, the pressure on the TO2
institutes is strong. The budget cuts have not only led to a downsizing of TO2 institutes
(less staff, forced layoffs), but also put a strain on the setting up of new PPPs which
require in-kind but also in cash expenditure. As stated already in section 3.2 this will,
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together with the final end of the FES phasing out period, lead to an expected overall
TKI PPP investment of € 750 million in 2016, down from € 815 million in 2014. This
figure should be put against the perspective of a growing Dutch economy, with ex-
pected GDP growth figures of 2.0 per cent in 2015 and 2.4 per cent in 2016 (CPB
2015) and a strong expected industrial production growth (3.3 in 2015, respectively 4.5
per cent in 2016).

4 Past, present and future: looking ahead

The 2011 R&l policy reform has formed a marked break with how R&l public-private
partnerships are set up and funded. The reform meant a complete turnaround in gov-
ernance structure, with a far stronger say and lead for industry in setting the joint re-
search and innovation agenda and with an entire new decision structure with top teams
and TKiIs as tripartite 'triple helix' orchestrators. At the same time, the reform broke with
the tradition of 'easy' (FES-fund driven) subsidies, by asking for a firmer financial com-
mitment from the private sector and by gearing existing regular research capacity of
public research institutes to fit in the new PPPs for R&I.

Both the timing and the character of the policy reform were audacious: launched amidst
a severe economic crisis, doing away with the certitudes of the past, and seeking un-
explored territory in various ways. With no concrete benchmark to follow or lean on, the
Dutch policy change may be characterised as a grand experiment of which the poten-
tial net benefits in terms of mobilising new ideas and talent, and eventually improved
innovation performance, is still to be proven.

To quote the OECD in its recent 2014 innovation policy review of the Netherlands:
"(t)he new top sectors approach based on public-private partnerships is well suited to
achieve alignment of strategies and pooling of resources. It has the potential to bring
about closer cooperation between business and knowledge institutes, such as universi-
ties, and to raise the scope and ambition of business innovation (including in perform-
ing more R&D)" (OECD 2014: 17). Only 5 years after its announcement in October
2010, it is much too early as yet to judge its performance and innovation impact at
large. What is visible though is the new dynamics that have been created and new in-
stitutions that have been built. Probably one of the most important effects of the new
PPP policy is the renewed engagement that went hand in hand with the building of new
structures, with old and new parties getting together and with a greater joint involve-
ment than before (AWTI 2015). For some sectors, the aspect of self-organisation has
been rather new (e.g. creative industry). Other sectors were already well-organised but
had to reinvent themselves once again (e.g. chemicals, high-tech systems and materi-
als, agri & food). Existing structures like NWO and the TO2-institutes were forced to
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open up and gear their strategic visions, future roadmaps and capacity more towards
the top sectors, with a similar (NWO) or less budget (TO2) than before.

New institution building and programming have characterised the first few years of the
top sectors policy. A major policy reform is, however, almost never without teething
troubles. One challenge ahead is tackling the considerable fragmentation that resulted
in the setting up of the TKis, both in terms of governance and programming. More
mass and focus are called for to be able to keep up with international competition.
Voices are raised to further simplify existing arrangements and to substantially raise
the current TKI allowance percentage to raise more interest from companies (AWTI
2015).

Moreover, the TKI allowance was intended to make up for the lower levels of TO2 fund-
ing, but has so far not done so leading to erosion of TO2 institute funding which is "a
major cause for concern" (OECD 2014: 239).

Other challenges relate to ensuring sufficient support for PPP initiatives that fall outside
the scope of the top sectors (OECD 2014), the need for more cross-(top)sectoral initia-
tives (OECD 2014, AWTI 2014) and the need to ensure that SMEs and newcomers are
sufficiently represented both in top sector governance and in research consortia (AWTI
2014, 2015). Whereas the process so far has been very much bottom-up, this is a priori
no guarantee for inclusion, neither for sufficient focus and mass.

When looking back at 35 years of public-private partnerships in research and innova-
tion in the Netherlands, the question can be raised whether sufficient lessons have
been drawn from earlier experiences. The past experience has not only been rich but
also successful, with the Netherlands being seen as one of best practice countries (see
e.g. OECD 2004; OECD 2005). An important recent critique relates to the Dutch gov-
ernment for not having sufficiently organised a systematic and continuous stock taking
of lessons learnt in R&l PPPs (Hessels and Deuten 2013). And related, the Dutch gov-
ernment policy stance towards PPPs in R&l would be too much bottom-up driven and
subject to contingent / 'coincidental' circumstances (ibid).

What the latest reform in particular signifies is a radical break with the past, putting an
end to an overpopulated Dutch PPPs in R&l landscape, which had become increas-
ingly intransparent and complex. By joining forces and gearing existing research re-
sources towards more mass and focus, an answer is sought to changing times of in-
creased domestic and external dynamics and competition, bearing considerable prom-
ise for the future.
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\") Heterogeneous cooperations as funding-policy
measures: The Swedish VINN Excellence Centers on
their way to the third generation

Mirja Meyborg

1 Introduction

One of the most important factors in global competition is an internationally strong re-
search and innovation environment. Particularly for small and internationally dependent
countries, it is important to focus on a number of strong, worldwide acclaimed research
and innovation environments in order to support national growth, and at the same time,
assert the own competitiveness outside the borders (Hjorth 2000). Sweden as a rela-
tively small country is strongly integrated into international structures, and simultane-
ously, it is dependent on them. Increasing international competition also means in-
creasing importance of research and innovation for competitiveness and sustainable
growth. For this reason, the Swedish government stressed the importance of a strong
research environment for many years now, allocating increased appropriations for the
creation of internationally competitive excellence centers in all scientific fields. Even in
the early 1990s, the Swedish government has started the first generation of compe-
tence centres so that Sweden was one of the first countries in Europe which supported
this type of organisation (Lidgard and Lundberg 2010). The main objective of these
centres was to achieve increased interaction between science and industry in order to
improve the national innovation system (NIS) in Sweden (Arnold et al. 2004). This
should be done by systematically integrating industry into long-term multidisciplinary
academic research to sustainably increase the international competitiveness of the
Swedish industry. Thus, the growing complexity of technologies made it necessary that
industry does not only conduct its own research, but also opens up to external knowl-
edge. The universities, on the other hand, would have to meet societal requirements for
relevant knowledge and make R&D efforts more efficient (Hjorth 2000).

The focus of this contribution is the VINN Excellence Center Programme, the second
generation of the Swedish Competence Research Centres (CRCs) from the early
1990s, which offers a new approach to better connect science and industry, thus creat-
ing an excellent academic research environment in which industrial companies actively
participate in order to generate long-term benefits. Thereby, it is aimed to illustrate the
origin of the funding measure as well as its development and continuation. Following
this, the responsible authorities are introduced in the second section as well as the
motivation of the Swedish government to foster the cooperation activity between sci-
ence and industry. Afterwards, the first generation of the Swedish CRCs is described,
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referring to its design, objectives and results. As the CRCs proofed to be successful,
the new generation of the VINN Excellence Centers have been prepared which are
illustrated in the subsequent section. Here, it is elaborated on their objectives, organ-
isational forms, results and recommendations from the comprehensive evaluations.
Finally, it is concluded how successful the establishment of those centres was, pointing
to first steps that have been made to develop a third generation of such Excellence
Centres.

2 Background

The reason to initiate the CRCs was the Swedish market failure at the beginning of the
1990s which was primarily caused by insufficient production of knowledge relevant to
industry. Swedish scientists only had very weak contacts to other areas of society and
universities made relatively low investments in industry-related research. In order to
resolve this situation, a new organisation which would coordinate research and industry
was needed (Stern et al. 2013). Therefore, the Swedish government asked NUTEK
(National Board for Technical and Industrial Development) in 1993 to create the so-
called CRCs. The programme should achieve stronger interaction between science
and industry in order to improve the Swedish NIS (Arnold et al. 2004). NUTEK was the
Central Office for Economic and Regional Growth in Sweden. The authority which was
created in 1991 by joining three central offices had around 220 employees in 2005, and
a turnover of approximately € 185m. Approximately € 145m from this budget were con-
tributed to different programmes and projects. NUTEK was attached to the Ministry of
Economy (Vinnova 2014a). In 2001, the government merged a number of traditional
science councils which previously run different disciplines in the Swedish science
council. At the same time, VINNOVA was established as Sweden's new innovation
agency (new Swedish Governmental Agency for Innovation Systems) and took over
important areas of responsibility from NUTEK. VINNOVA itself is responsible for ap-
plied research, technology and innovation as well as social and economic develop-
ment. As part of this general restructuring process, it was decided to create the concept
of the so-called Centres of Excellence (CoE) as a funding model. It was decided to
concentrate financial resources on setting up a sustainable research environment with
a focus on strong leadership integration and working under one roof (Aksnes et al.
2012). Today there are about 15 different CoE systems in the Swedish research land-
scape which are under the patronage of seven research sponsors (Hellstrom 2014).

VINNOVA's vision for Sweden is to become a global leader in research and innovation
and an attractive location for investments. Thereby, the cooperation between enter-
prises, universities, research institutes and public authorities is supported. Every year,
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VINNOVA invests around € 300m in different initiatives (Vinnova 2014a). VINNOVA is
therefore an important actor in carrying out the government's national innovation policy
by investing in research and development and is responsible for strengthening net-
works which are a necessary part of the innovation activities. VINNOVA's initiatives aim
to further establish and reinforce the collaboration between researchers, the public sec-
tor and industry (Lidgard and Lundberg 2010). In promoting innovation, VINNOVA itself
defines four strategic fields. First of all, it is focused on establishing interactions be-
tween education, research and innovations and therefore also increasing the relevance
and use of university activities. Second, it is highly aimed at supporting and developing
the innovation capacity of systems, organisations and individuals. Third, innovative
small and medium-sized enterprises (SME) are centric in order to further foster the
development and application of new knowledge and new activities in new business
models. Finally, it is aimed at creating a strong research infrastructure and an interna-
tionally competitive innovation milieu and to increase the number of cooperations (Vin-
nova 2014b). As internationally strong research and innovation milieus are one of the
most important competitive factors in the context of global competition (especially for
small and internationally dependent countries like Sweden as already stated above), it
is critical to focus its efforts on a number of strong, internationally distinguished re-
search and innovation milieus in order to continuously promote growth. In the following,
as part of the concept of the so-called CoEs, the VINN Excellence Centers as well as
its predecessor programme, the CRCs, are illustrated.

3 The predecessor programme: Design, objectives and
results of the first generation

As already outlined above, the first generation of CRCs were launched in the mid-
1990s as a creative way of organising and carrying out long-term research collabora-
tion between universities and companies that benefits both parties. The CRCs created
strong and innovative research environments, where researchers from different disci-
plines and departments collaborate with a network of companies. The research per-
formed is targeted at solving problems that are scientifically challenging as well as rele-
vant to the companies. The Swedish Competence Research Centre Programme has
been conducted jointly by VINNOVA and the Swedish Energy Agency, as a long-term
investment in 28 competence centres at eight Swedish universities (see appendix 1).

The two main criteria for the selection of the centres were that a university filed the
application and that a certain number of private enterprises participated financially and
actively in the research. 60 of the 300 proposals which were received were subsidised
by a planning grant. In the following phase, the competition was opened to others in
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addition to the initial 60 which had received a planning subsidy. The result were around
120 final applications and again in 1994 28 were selected. The explanation for the rela-
tively large number of 28 centres was the broad industry structure in Sweden and the
plan to test the new funding instrument (Erawatch 2014).

The programme had the following objectives:
e Conducting research relevant to industry,
e Producing high quality scientific results,

e Developing scientifically qualified human capital which has knowledge of areas rele-
vant to industry,

e Funding the development of an interdisciplinary critical mass in science which is
also relevant to industry,

e Changing the research culture and/or adapt it to the needs,

e Producing innovations in participating enterprises (Stern et al. 2013).

VINNOVA financed 23 centres and an additional five which dealt with energy relevant
issues were financed by the Swedish Energy Agency. Overall, the programme consti-
tutes a sustainable investment with national impact. During the period 1995-2005,
Swedish industry and the Swedish government have made a joint investment of €
550m on research collaborations in 28 competence centres at eight universities, while
the industry invests € 22m per year, the universities € 19m per year, and VINNOVA
together with the Swedish Energy Agency € 19m per year. On average the parties be-
hind a centre have contributed € 2.1m per year (the industrial partners € 0.8m, the host
university € 0.65m, and VINNOVA or the Swedish Energy Agency € 0.65m) (Vinnova
and Swedish Energy Agency 2006).

Besides, many future-oriented companies have been active participants in the centres.
Overall, more than 300 companies have been participating as contracting partners. The
number of companies per centre varied from five to 27. One third of the participating
companies are small or medium-sized with maximum 250 employees. Furthermore, the
investments of the companies have consisted of contributions in kind (on average 70%)
and cash (on average 30%); approximately 1,050 persons from the companies have
been actively involved in centre activities. With regard to multidisciplinary collaboration
and innovative leadership, researchers and research students from 160 research
groups at 12 universities and ten research institutes have taken part. Besides, all cen-
tres have participated in a joint leadership training programme, while 23 centres have
piloted 80 workshops on their strategic and managerial development. 540 persons from
the companies have been holding leading functions in the centres (Vinnova and Swed-
ish Energy Agency 2006).
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Further, the centres are one of the most evaluated research environments at Swedish
universities. First, they were selected in 1994 from a total of 326 national proposals.
Second, 24 centres have established International Scientific Advisory Boards (ISAB)
for self-evaluations. Third, international evaluations of all centres have been carried out
at the end of each stage by VINNOVA/Swedish Energy Agency. Moreover, 103 interna-
tional experts from 20 countries, scientific peers as well as experts on research centre
development, have taken part in the evaluations (Vinnova and Swedish Energy Agency
2006).

Coming to the results, the research collaborations published 5,300 articles in interna-
tional journals and proceedings with referees. Besides, 620 post-graduates of which
410 received a doctoral degree and 210 a licentiate degree have been evolved as well
as 1,130 diploma works. Thereby, at least 50% of the cost have been covered within
the framework of the Competence Research Centre Programme. Moreover, 16 centres
have considerably contributed to the start of 43 new companies and 164 patents have
been applied for, or filed, within 20 centres. The centres have further collaborated with
250 of the most prominent research groups/environments in other countries. 185 for-
eign guest researchers have worked some time at the centres, while 135 centre re-
searchers have been guest researchers abroad. 27 centres have been participating in
160 EU-projects, and 15 centres have had a total of 34 foreign companies (with no
operations in Sweden) as contracting partners. 118 industrial PhD and licentiate stu-
dents have been engaged in the centres, and 28 persons from industry have become
adjunct professors. Finally, 350 centre researchers have become employed by industry
(Vinnova and Swedish Energy Agency 2006).

Finally, the Competence Research Centre Programme ended with a phasing-out phase
in the period from 2005-2007 (Erawatch 2014). The model for the CRCs was equal to
the US programme of the Engineering Research Centres which has been conducted
since 1985 (Arnold et al. 2004). The experiences from the US showed that the majority
of centres (80%) still existed after public funding ceased, however with a lesser focus
on long-term research and with a smaller budget (Stern et al. 2013).

4 The VINN Excellence Center Programme: The transition
to the second generation

The VINN Excellence Center Programme offers a new generation of competence cen-
tres in Sweden. Their mission is even more to strengthen the important link between
academic research groups and industrial research and development in the Swedish
innovation system in the long term. The participation of industry means that research is
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focused on those areas which are interesting for industry and present a challenge for
academia.

41 Objectives

The VINN Excellence Centers are not focused on research in specific areas or disci-
plines, although they focus more on the strategic aim of sustainable growth than their
predecessor programme. The VINN Excellence Centers deal with basic research and
applied research and they collaborate in order to ensure that new insights and new
technological developments result in new products, processes and services. As they
can be regarded as the second generation of the Swedish predecessor programme,
they are also pursuing the fundamental objectives which this programme itself has pur-
sued. Naturally, in the new programme of the VINN Excellence Center, the emphasis is
particularly placed on:

e Advancing the development of academic excellence centres which actively involve
enterprises and research groups and conduct joint research.

e Supporting the introduction and implementation of new technologies and sustainably
expanding and strengthen the technical competence of the Swedish industry.

Additional priorities are the funding of R&D cooperations, strengthening excellence,
relevance of research management at universities as well as training researchers and
others who are involved in the innovation process (Erawatch 2014). Attaining these
objectives is to contribute to sustainable growth in Sweden.

In comparison to the predecessor programme, partners from the public sector should
be more involved and the centres are to be more visible in public. The centres should
also do more so that new scientific and technological findings lead to more new prod-
ucts, processes and services. Also a stronger focus should be on the capabilities of the
centres to further develop products which are outside the core areas of the partner en-
terprises, for example by establishing new companies (Lidgard and Lundberg 2010).

4.2 Design and organisation

The VINN Excellence Center Programme focuses on groups of researchers, industries
involved in R&D and actors of the public sector. Universities as well as researchers can
initiate such a centre although the centre itself always has to be at a university. All
those involved in a centre have two basic tasks, financial and active involvement in the
research process. Currently, VINNOVA supports 18 VINN Excellence Centers finan-
cially where a total of nine universities collaborate with over a hundred enterprises and
public research facilities. The 18 centres are financed in four phases for a maximum of
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ten years. Before every new phase, an international evaluation of its activities as a
whole is carried out for each centre (Anaya-Carlsson and Lundberg 2014, Lundberg
2011).

It was NUTEK which already worked out the original selection criteria of the centres in
1993, during the first call for tenders for the Competence Research Centres which, for
example, stipulated that the call for tenders was primarily directed at universities and
technical universities. It also became clear that the main selection criteria were that a
number of industrial enterprises committed themselves to financially support the indi-
vidual centres and to actively participate in research (Erawatch 2014).

The selection for the last call for tenders of the VINN Excellence Centers from 2004 -
2006 was based on the following criteria:

e Potential for sustainable growth;

¢ Profile and quality of the research programme and the potential for an excellent re-
search environment;

e Competence and exemplary commitment and the importance for the participating
actors from science, industry and the public sector;

e Focused research environment, explicitly carry out forms of collaboration and man-
agement style;

e Put the proposed VINN Excellence Center into the context of the long-term univer-
sity research strategy and innovation environment.

Gender aspects were generally taken into consideration when evaluating the proposed
centres. Importance was also put on the necessity of a gender perspective in research.

In addition, there is a three-phase approach for the application, selection and prepara-
tion of the new VINN Excellence Centers. The first step (not absolutely necessary) is
that the centres apply for a grant, the second step is the presentation of a detailed con-
cept for the excellence centre, while the last step is the decision by VINNOVA which
concept is to be subsidised. Finally, the agreement is signed. VINNOVA emphasised in
the current call for tenders the special significance of a holistic evaluation of the pro-
posed VINN Excellence Centers. A group of international experts and representatives
from industry as well as other societal players and actors from science conducted the
evaluation. All actors who participate in a VINN Excellence Center can also be ques-
tioned during the evaluation process in order to get a broader picture of the respective
concept (Erawatch 2014).

The total investment volume of the programme is approximately € 500m for a period of
ten years. The remaining amount should come in equal shares from the universities
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and enterprises (Lidgard and Lundberg 2010). Accordingly, VINNOVA invests up to €
7m per Centre during the entire 10-year period. Overall, each Excellence Centre will be
able to invest a minimum of € 23m in its research activities through the participation of
the cooperation partners (Lundberg 2011).

Although there are no specifications regarding the subject matter, certain thematic pri-
orities can be seen. In terms of the classification of VINNOVA, the sector "Telecommu-
nications & Innovative Services" has the highest number of centres, i.e. six. The sector
"New Materials & Production Methods" has five centres, followed by "Biotechnology &
Better Health" with four centres and just three centres for the sector "Modern Working
Life & Sustainable Transport" (Lundberg 2011; see also Appendix 2). A personal inter-
view with VINNOVA showed that Swedish universities are considered particularly effi-
cient and capable in these areas.

The research programmes are elaborated together with the partners (Hellstrom 2014),
even if there are no official specifications regarding the research plan. However, the
following specifications for the presentation of the research programme were given for
the evaluation 2009 (Reeve et al. 2009):

e Length: 5 pages;

o Brief descriptions of the individual research projects: explanation of the principles,
methods and particularly the necessity. Also the research question and technologi-
cal objectives;

e Summary statement about the research productivity.

VINNOVA makes no stipulations regarding the organisational form and governance.
Centres are managed by a managing director and a board. The participants can decide
on the research direction. Members of the enterprises and the public are the majority
(Erawatch 2014). Regarding the creation of effective and efficient organisational struc-
tures, the first evaluation (2009) advised VINNOVA to analyse best practice structures
and guidelines and thereby offer the centres support (Reeve et al. 2009).

There were no explicit requirements in the call for tenders regarding the spatial rela-
tionship which has to exist between the persons involved in a VINN Excellence Center.
Nevertheless, it was expected that the centres must be located at a university which
stipulated the spatial component. In addition, the spatial dimension was a significant
success criterion in the first evaluation. The "geographical programmes" for which the
majority of work was done directly at the university were evaluated as particularly posi-
tive as they achieved a "minimum degree" of interaction between research and educa-
tion (Reeve et al. 2009).
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Regarding the management of IPR (eye level principle), VINNOVA has in principle no
binding rules regarding the collaboration of actors from science and industry. In princi-
ple, many individual agreements about IPR are therefore possible (Runesson 2006).
However, over time VINNOVA commissioned a model agreement as it transpired rela-
tively quickly that this issue in particular was difficult to clarify. All partners were con-
stantly in contact while this model agreement was drawn up. In the beginning the law-
yer VINNOVA commissioned received approximately 300,000 ideas which he needed
to examine. After six months, a contract was drawn up and all three parties (industry,
university and public sector) came to a so-called 70% agreement. The model agree-
ment is applied everywhere. In principle, this model proposal treats all parties of a cen-
tre as equals and pays particular attention to enterprises which are involved are not
disadvantaged when other enterprises make use of licenses or third parties are granted
licenses.

Finally, there are several evaluations for each individual centre. These are evaluations
which are conducted in phases and take place every two to three years. For example,
the first evaluation took place two years after financial support has begun. Each
evaluation has a different focus. International teams conduct the evaluations. In order
to get as broad a picture as possible, these teams are to include an expert of the re-
spective topic area and a generalist who has experience in university-industry partner-
ships. In addition to these "external" evaluations, each centre has to publish an annual
report (Erawatch 2014, Hellstrom 2014).

4.3 Results and recommendations

Results of the first evaluation

In October 2007, the first evaluation of the first four VINN Excellence Centers (HELIX,
SAMOT, ECO) took place. The centres were in the last month of the first phase. The
evaluation of this first phase focused on the extent to which the centres were able to
build an effective form of organisation and thereby created the potential for a long-term
partnership. The objective of the first evaluation was to give advice and recommenda-
tions for each of the four centres how they can establish themselves even more effi-
ciently and effectively. The results showed that the performance of the VINN Excel-
lence Centers was highly satisfactory. A number of things were established: a high
level of academic competence, talented and enthusiastic students, a strong commit-
ment to cross-border research, a supportive academic environment, committed part-
ners in industry as well as the vision and the desire to create societal value added by
combining academic research and economic needs. Furthermore, the evaluation pro-
posed to become more active on the international level. Among other things coopera-
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tions with internationally leading organisations were to be established, international
financing and students to be recruited and participation in the wider international com-
munity to be intensified. Between August 2008 and October the evaluation of further 15
VINN Excellence Centers two years after the programme took place. The evaluators
tried to give each of the 15 centres and VINNOVA constructive criticism and goal-
specific recommendations, explicitly intending to contribute to the lasting success of the
VINN Excellence Center Programme. The aim of the evaluation was to assess the sci-
entific quality and productivity, the relevance regarding scientific use, marketing and
society as well as organisation i.e. guidance, governance and management. The
evaluators came to the conclusion that there is a high level of scientific quality and pro-
ductivity at the centres, that they make a substantial contribution to the development of
technical competence and have a high degree of industrial and societal relevance: The
centres dealt with scientific and technical research on the highest level which ad-
dresses many of the relevant societal challenges. Their work contributed to the devel-
opment of the highest level of expertise. The targeted training of students and the
commitment of the industrial partners in science were essential here. Establishing ef-
fective partnerships between universities and industry was very successful. Part of the
centres' success was due to industry's substantial financial support in cash and in-kind,
often exceeding the required amount. All in all, the contribution of the industrial part-
ners who participated actively in the success of transnational research was significant.
The productive translation of science to companies was successful, even if innovation
and the development of technology were usually left to industry. It was also common
practice that graduates from the centres were employed by the industrial partners and
that from the excellent training in the centres and the Swedish industry could profit
substantially (Reeve and Anderson 2009).

All in all, the evaluators saw a need in all centres for a formal advisory group which
should focus on the continuous development of the entire research programme (al-
ready existent in some centres). The newly formed groups should be composed of
high-ranking scientists from the centres and leading scientists or engineers from the
partner companies. The group should be represented by a scientist from industry or a
leader in technology who reports to the managing director. The group should meet
regularly, for example two or three times a year. It should have the entire research pro-
gramme in mind and pay attention of its continuous development. As the decision-
making body, the group should be responsible for finding ideas, as well as developing,
prioritising and reviewing projects and conducting the strategic analysis of the centre.
In this way the group's report could gain influence on the director and be involved in the
successful development of the centres.
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In order to be successful, internationally monitoring by an independent group of experts
is sensible; for example, the formation of the International Scientific Advisory Board
(ISAB) could be significant. In this context, it was recommended to VINNOVA to work
out a number of guidelines for the funded centres by using international best practice
and edit them accordingly to support the centres.

The evaluators were often frustrated by interpreting the respective financial reports.
Centres are complex institutions, both from a scientific and an organisational perspec-
tive, but also inconsistent and confusing reports regarding financing, (e.g. by a mixture
of cash and in-kind contributions) hamper the analysis. Some centres have reported on
related research programmes, others have not. Some have reported bilateral projects
in such a manner as if they were part of the activities of the centre. In the end it was
ambiguous inasmuch they had been funded by cash and in-kind contributions. Fur-
thermore, inconsistencies regarding the reporting of overheads, particularly in terms of
university contributions (Reeve and Anderson 2009) were noted. It was recommended
to VINNOVA to check the accounting directives in terms of simplifying and clarifying the
financial reports and also to offer unambiguous instructions to complete the tables.

Furthermore, the difficulty of bringing into force a regulation for joint intellectual prop-
erty rights (IPRs) was discussed, and it was regarded as sensible that VINNOVA gives
significant input to solve the respective problems in the centres. Consequently,
VINNOVA arranged the preparation of a model agreement to regulate IPRs.

As it is important for the VINN Excellence Centers to include SMEs, VINNOVA was
asked to develop an instrument which could help the intense exchange of best prac-
tices to include SMEs. Incentive mechanisms which encourage stronger involvement of
SMEs should also be developed. It was also considered appropriate to give a prestig-
ious award to outstanding partnerships to recognise innovations, and at the same time
to generate more.

In conclusion, it was emphasised that it is important for the success of the centres to
have a well-organised management system. In the first generation of competence cen-
tres, there were for example a number of scientifically sound results, but no sufficiently
professional management system. This was not very conducive for the successful con-
tinuation of the centres. VINNOVA reacted to this and invited the centre managers
(mostly professors) to discuss their management systems; almost all managers ac-
cepted this invitation. Particularly professors had to learn how to lead and how to think
cost effectively. In the meantime, VINNOVA offers leadership training for centre man-
agers. In this context, it was also pointed out that it is essential to invite different actors
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to a shared dialogue in order to join the way of thinking of both science and industry, or
to increase awareness on both sides.

Results of the second evaluation

The second evaluation took place between October 2010 and September 2012 when
the centres were in the second phase (between 3 and 5 years). It focused on long-term
outputs and outcomes which were a result of the collaboration of the heterogeneous
partners in the centres. A summary of the results is as follows (Reeve et al. 2013):

Productive VINN Excellence Centers:

e The VINN Excellence Center improved and/or completed 158 products, services or
processes and three licenses were issued in 2012,

e Four centres contributed to the establishment of eight new companies,

e 32 patents were registered and trademark protection was granted for 9 centres,

e Research co-operations have resulted in 748 publications (133 co-publications with
partners from the public sector and industry) and 73 doctoral positions.

Interdisciplinary cooperation and innovation leadership:

e 75 actors from industry, from both national and international enterprises, have par-
ticipated in a leadership workshop (have participated in a leadership capacity),

e The centres gave rise to 12 additional projects that were not part of the respective
centre agreements and were funded, either fully or partially, by industry.

Mobility, exchange and the cooperation in research between industry and science:

e 33 researchers from the centres were employed in industry in 2012,

e 133 publications were released jointly by companies, public sector organisations
and re-searchers from universities.

Internationally established and in demand:

e 56 visiting scholars from abroad conducted research at the centres,

e 24 EU projects were completed at the centres.

All in all, this second evaluation also aimed to provide advice and recommendations

how every centre can work more efficiently and effectively. In particular, it was noted

that at least half of the centres received detailed recommendations for the following
issues:

Concerning their vision, strategy and organisation, many of the organisational problems
of the first phase were rectified and only five centres were issued with new recommen-
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dations to improve the centre management: increasing the management team, formal-
ise the roles of the management team, develop a succession policy for the director.
There were also a number of questions about the organisation of the centre board. 12
centres were given recommendations for improvement as, for example, better repre-
sentation on the higher levels of the university, stronger participation of SMEs and re-
newed membership on the board of directors in order to eliminate any semblance of a
conflict of interests.

Regarding their internationalisation perspective, 12 centres received recommendations
how to improve their international scientific activity. The following issues in particular
should be taken into consideration: cooperations, exchange, profile, benchmarking,
financing and publications (number and impact). International recruitment was also
recommended to improve the programme. Some centres already have active and suc-
cessful programmes to recruit international research staff; however, five centres were
advised to intensify the recruitment of international doctoral students, post-doctoral
students and experienced researchers.

Coming to financial aspects and financial reporting, the evaluators issued recommen-
dations to five centres with the result that the partners from industry increased their
financial support, even though non-cash benefits are important and essential for a suc-
cessful cooperation between universities and industry. Universities need money to im-
plement their ideas and concepts. It was also pointed out that in nine centres more
attention needed to be paid to detailed reports regarding precise information of sec-
onded personnel. Several centres reported during the interviews that the actual number
of seconded personnel was higher than specified. The reason for the imprecise infor-
mation was that the required threshold had already been reached. It is, however, of
great importance to have precise information about personnel so that the true strength
of the mixed teams in the individual centres can be assessed.

Recommendations were further made in nine centres to increase the share of women
in one or more areas: students, doctoral students, experienced researchers within the
ISAB and the board of directors. Finally, recommendations were made in 11 centres
regarding the opportunities for an improved partner constellation. In particular, the
number of enterprises and SMEs should be increased. All in all, the programme was
assessed as good. While some centres consistently performed very well, the rest was
able to record continuous progress. On the basis of the evaluation results, VINNOVA
ultimately decided that 17 of 19 centres are to be approved for a third period.
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Results of the third evaluation

During the third and last evaluation, the remaining 17 VINN Excellence Centers were
evaluated between October 2013 and October 2015 by two to three generalists and
two experts per centre.

Regarding their international perspective, the evaluation team came to the conclusion
that the centres are generally performing at a 'good to very good' level when bench-
marked against other centres outside Sweden. Also the 10-year funding of centres has
proved to be important, as it has been noted that even the very best centres took some
time to settle down and build high-impact cooperation with their industry partners. For
weaker centres this settling down period has taken much longer. Strong reviews at
each of the centre stages have proved beneficial in providing feedback, as have the
introduction of ISABs. The leading centres have, for example, meet their ISABs regu-
larly, unfortunately, the weaker ones have not make heavy use of them. It was obvious
that each of the best performing centres have a well-articulated vision, a challenging
mission and a strategy that offers a detailed roadmap for realising the mission. The
weaker centres did not have such well-linked visions, missions and strategies. Besides,
the establishment of an effective Board and a strong Director is important as they bring
a centre to a high standard. Additionally, a well-founded and well-run centre is more
than the sum of its parts, and thus crucial for the successful work of it. The 'added
value' provided by being a Centre compared to a solely set of bilateral collaborations is
even outstanding for the overall performance. In this context, in the best performing
centres, the centre and all the partners have a good understanding of the motivations,
contributions and expectations of each of the centre partners with regard to the centre.
This is, for example, very important for satisfying the partners' needs, keeping them
involved in the centre while simultaneously maximising the centre's overall impact. In
this context. one particularly good result is that two of the best performing centres, Gi-
gaHertz and CHASE, are considering a merger after the last funded stage. This would
result in a high impact centre both in terms of industry impact and research impact.
Besides, it remains important that high-impact centres maximise their international visi-
bility so that there is a need for the centres to aim for higher international visibility, giv-
ing conscious attention to developing their brands. One encouraging outcome of the
programme is its effective support in growing fields as there are two notable examples,
Faste Laboratory working the field of functional products and CESC working to mini-
mise the environmental impact of the ICT industry. Both centres perform at a satisfac-
tory level which is testament to the effectiveness of the VINN Excellence Center pro-
gramme in nurturing and building up critical mass in new disciplines for Sweden. In the
interests of smooth transition between centre stages, it has been recommended that



PPPs in research and innovation: Trends and international perspectives 91

VINNOVA allow more flexible funding arrangements between stages (O'Kane et al.
2016).

Finally, as different centres start from different points in their previous experience with
industry collaboration, it would have been beneficial if weaker ones had profit from
some help from experienced commercialisation or technology transfer professionals.
For example, the "Antidiabetic Food" Centre is in a field where much of the innovation
needs to be developed through spin out companies; hence, the centre would have
benefitted from more specialist expertise in spinning out companies from an academic
environment. Here, VINNOVA should act as intermediary in order that suitably qualified
people could join the board, management or research team in order to improve the pull
through of research into impact. Hence, finding the right people is important, and
VINNOVA is likely to be best placed to help with this process (O'Kane et al. 2016).

5 Conclusions

Both generations of competence/excellence centres are a creative way of organising
and carrying out long-term research collaboration between universities and companies
benefiting both parties. The CRCs started to create strong and innovative research
environments, where researchers from different disciplines and departments collabo-
rated with a network of companies. The VINN Excellence Center Programme is a con-
tinuation and offers a kind of new generation of competence centres which further
strengthen the link between science and industry, but which are deemed to be more
visible in public and whose mission is to do more so that new scientific and technologi-
cal findings lead to more new products, processes and services. Also a stronger focus
is to be placed on the capabilities of the centres to further develop products which are
outside the core areas of the industry partners.

Overall, the experiences and results are very positive. Active industrial involvement
(cash and in kind) and sustainable public support with stage-by-stage evaluations by
international peer teams were important success factors. Besides, the centres built up
a high level of academic competence and a supportive academic environment, commit-
ted partners in industry as well as the vision and the desire to create societal value
added by combining academic research and economic needs. All in all, the contribution
of the industrial partners who participate actively in the success of transnational re-
search is significant. After the centres operated for some years, they achieved a very
good standard as they, for example, generated new products, services and processes,
established new companies, filed patents and published scientific papers. It has also
been common practice that graduates from the centres were employed by the industrial
partners which is a good indicator of the success of excellent training in the centres
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and the Swedish industry can profit substantially from this. The last evaluation of the
VINN Excellence Centers finally showed that most of the centres could implement the
recommendations which they received from the evaluations before. Most of the centres
performed very good as they attract international R&D investment and have effective
innovation processes which are very important in bringing about sustainable growth.
Besides, it proofed to be successful to establish an effective Board and a strong Direc-
tor. In this context, it appeared particularly important to offer leadership training for cen-
ter managers in order to continuously raise awareness of the respective needs of sci-
ence and industry. It is further notable that the leading centres make, for example,
heavy use of their ISABs which have already been recommended by the first evalua-
tion. Hence, most of the centres made it to perform very good regarding their interna-
tional perspective. Besides, an outstanding aspect is provided by being a centre and
not simply a set of bilateral collaborations. In this context, in the best performing cen-
tres, all the partners have a good understanding of the motivations, contributions and
expectations of each other which has to be highlighted as important success factor.
Here, one particularly good result is that two of the most outstanding centres in the
evaluation are considering a merger after their last funded stage which would create a
high impact centre both in terms of industry impact and research impact.

Bearing this in mind, it is not surprising that VINNOVA has taken first steps to build on
the VINN Excellence Center programme in order to develop a support line for a "third
generation" of centres that is to be established with basic structures similar to the VINN
Excellence Center Programme. This ongoing development and the sustained political
commitment reflected the success of what has become a "tradition" of funding initia-
tives that started in 1993 and will likely continue for years to come, even if in a continu-
ously evolving format.
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Appendix 1

The Swedish Competence Centres operated at the following Swedish universities be-

tween 1995-2006:

Chalmers University of Technology, Gothenburg

e Catalysis, KCK www.kck.chalmers.se/
e Combustion Engines Research, CERC www.tfd.chalmers.se/CERC/

e Environmental Assessment of Product and Material Systems, CPM,
www.cpm.chalmers.se/

¢ High Speed Technology, CHACH, www.nt.chalmers.se/chach/
e High Temperature Corrosion, HTC www.htc.chalmers.se/
¢ Railway Mechanics, CHARMEC, www.charmec.chalmers.se/

Karolinska Institutet, Stockholm

e Research Centre for Radiation Therapy, www.ki.se/fcs/welcome/html

Link6ping University

e Bio- and Chemical Sensor Science and Technology, S-SENCE,
www.ifm.liu.se/applphys/S-SENCE/

¢ Information Systems for Industrial Control and Supervision, ISIS,
www.control.isy.liu.se/isis/

¢ Noninvasive Medical Measurements, NIMED, www.imt.liu.se/NIMED/

Lulea University of Technology

¢ Integrated Product Development, Polhem Laboratory, www.polhem.luth.se/
e Minerals and Metals Recycling, MiMeR, www.mimerltu.se

Lund University

e Amphiphilic Polymers from Renewable Resources, CAP, www.amphipol.lth.se/
e BioSeparation, CBioSep, www.cbiosep.lth.se/

e Circuit Design, CCCD, http://www.es.lth.se/cccd/index.html

e Combustion Processes, KCFP* www.Ith.se/?id=5005

Royal Institute of Technology, KTH, Stockholm

e Bioprocess Technology, CBioPT, www.kth.se/fakulteter/centra/cbiopt/
e Electric Power, EKC* http://130.237.53.48/Comp/index.asp
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e Fluid Mechanics of Industrial Processes, FaxénLaboratoriet,
http://www2.mech.kth.se/faxenlab/

e Brinell Centre — Inorganic Interfacial Engineering, BRIIE,
http://web.mse.kth.se/BRIIE/

e Workshop Design, Woxéncentrum www.woxencentrum.nu./sv/welcome.html

e Parallel and Scientific Computing, PSCI www.psci.kth.se

e Speech Technology, CTT, www.speech.kth.se/ctt/

e Surfactants Based on Natural Products, SNAP, www.surfchem.kth.se/yki/snap/
e User-Oriented IT-Design, CID, http://cid.nada.kth.se/

Swedish University of Agricultural Sciences, SLU, Uppsala

e Wood Ultrastructure Research Centre, WURC, http://www-wurc.slu.se/

Uppsala University
e Advanced Software Technology, ASTEC, www.docs.uu.se/astec/

e Surface and Micro Structure Technology, SUMMIT,
www.summit.material.uu.se/summit/
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Appendix 2

The VINN Excellence Centers operate in the following four areas:

Bio technology and better health: Swedish researchers and enterprises are leaders
for the international mapping of human proteins. This is a unique basis for the VINN
Excellence Centers which produce new medicine and technologies based on pro-
teins.

— AlbaNova Center for Protein Technology, Royal Institute of Technology
— Antidiabetic Food Center, Lund University
— BIOMATCELL - Biomaterials and Cell Therapy, University of Gothenburg

— Supramolecular Biomaterials Structure Dynamics and Properties, Chalmers Uni-
versity of Technology

Tele communication and innovative services: IT and wireless communication are
strong areas in Sweden. Some VINN Excellence Centers produce small wireless
sensors. These can monitor everything — from industrial processes to patients'
health — or they can be included in intelligent packaging.

— CESC Center for Sustainable Communications (CESC), Royal Institute of Tech-
nology

— CHASE - Chalmers Antenna Systems Excellence Center, Chalmers University of
Technology

— GigaHertz Center, Chalmers University of Technology
— Mobile Life Center, Stockholm University

— iPack Center — Ubiquitous Intelligence in Paper and Packaging, Royal Institute of
Technology

New materials and production methods: New revolutionary tailor-made materials are
the objective of a number of VINN Excellence Centers. These include technologies
to manufacture thin film ceramics for high strength tools or new electronic compo-
nents. Enterprises in Sweden are also leaders in using natural raw materials from
the forest. Many enterprises and universities also research better paper products
and completely new renewable raw materials.

— BiMaC-Innovation, Royal Institute of Technology

— Faste Laboratory — Center for Functional Product Innovation, Lulea University of
Technology

— FunMat — Functional Nanoscale Materials
— HERO-M - Hierarchic Engineering of Industrial Materials

— Wingquist Laboratory Excellence Center for Efficient Product Realization,
Chalmers University of Technology
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e Modern working life and sustainable transport: Goods and people are becoming
increasingly mobile due to advancing globalization. Some centres research transport
efficiency and simultaneously decreasing environmental impact. New developments
are environmentally friendly vehicles for road and rail. Additional efforts for sustain-
able transport are the development of public transport in consultation with enter-
prises and the public sector.

— Center for ECO2 Vehicle Design, Royal Institute of Technology

— HELIX — Managing Mobility for Learning, Health and Innovation, Linkdping Uni-
versity

— SAMOT - The Service and Market Oriented Transport Research Group, Karlstad
University.
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\' Competence research centres and smart specialisa-
tion strategies: Challenges from the Basque case

Edurne Magro, Mikel Navarro

1 Introduction

Nowadays, innovation is not seen as an isolated event, in which only one actor inter-
venes. Indeed, it is highly recognised, both in academic literature and in practice, that
innovation is a result of interactions within a system, in which several types of actors
are embedded.

The interlinked model of innovation, described by Kline & Rosenberg (1986) was taken
further and applied with a systemic view to the nation by Freeman (1987), Lundvall
(1992) and Nelson (1993), and somewhat later to the regional level, first by Cooke
(1992) and subsequently by many other authors (Asheim and Isaksen 1997, Braczik et
al. 1998 etc.), the regional approach becoming the most influential strand of the differ-
ent perspectives on innovation systems. Indeed, in recent decades, regional policy-
makers have focused on either building a strong regional innovation system, through
the creation and reinforcement of knowledge infrastructures (universities, research in-
stitutes, etc.) or building and reinforcing the links between those infrastructures and
with the firms in the region.

However, in the last decade a new policy concept has gained strength, which has been
widely implemented by policy-makers: the concept of smart specialisation strategies
(S3) (Foray et al. 2012). This concept goes beyond the innovation system approach,
which mainly involves a horizontal approach to policy and is somehow reluctant to se-
lect a few priority areas in which the region can specialise. Although smart specialisa-
tion strategies are about concentrating resources in a few regional thematic activities,
they also reflect on the role of the different components of the innovation system in
order to do so. In particular, the role of universities has been reinforced within the con-
cept of smart specialisation, as part of the quadruple helix of the so-called entrepreneu-
rial discovery process (Foray et al. 2012, Goddard et al. 2013). But other research in-
frastructures may also play a major role within the strategies. Indeed, a recent study by
Charles and Stancova (2015) reflects on the particular role of Research and Technol-
ogy Organisations (RTOs) and the smart specialisation concept.

Research and development (R&D) infrastructures have also evolved in recent decades,
for both internal (e.g. the convergence and multidisciplinary nature of scientific devel-
opment) and external reasons (e.g. changes in public funding as a consequence of
policy evolution). Traditional knowledge organisations, such as universities, govern-
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mental research centres and RTOs, have also evolved, leading to a scenario in which
the boundaries between different organisational missions are blurred (Navarro et al.
2013). Despite these attempts, traditional organisations were unable to address the
new demands coming from the economy and society, and since the 80's other re-
search organisations, mainly public-private partnerships, have appeared on the scene.
These mainly conduct basic research oriented at industrial and societal needs in coop-
eration and following a multidisciplinary approach. A particularly interesting organisa-
tion that has appeared to fill this gap are Competence Research Centres (CRCs) (Ar-
nold et al. 2004, 2010, Boeckholt et al. 2010, Boardman et al. 2014, Boardman and
Gray 2010, among others).

This chapter aims to shed light on this type of organisation and particularly considers
the role they play in regional smart specialisation strategies. To do so, the chapter be-
gins by examining the role of these competence centres in general, and specifies their
distinctive role from traditional research infrastructures. In the following section, the
concept of smart specialisation strategies is explained, paying particular attention to the
role R&D infrastructures play within it and specifically studying the potential role of
these centres. This role is then described and analysed for the particular case of the
Basque region in Spain, where there is a long history of both smart specialisation
strategies and non-university research infrastructures. The conclusions are presented
in the final section, as well as some pending issues for further research.

2 Competence research centres as new knowledge
organisations

Research infrastructures are an essential part of (regional) innovation systems. Indeed,
regional innovation systems could be defined as "the institutional infrastructure support-
ing innovation within the production structure of a region" (Asheim and Gertler 2005:
299). Meanwhile, R&D infrastructures could be defined as the organisations (either
private or public or public-private) whose main role is to generate, maintain, distribute,
manage or protect research-based knowledge (Magro and Navarro 2013). The idea
that firms underinvest in research, so governments have to intervene through different
mechanisms, is the underlying reason for creating and financing public research or-
ganizations (Arnold et al. 2004, 2010). Economies of scale, externalities, uncertainty
and appropriability failures are the main reasons that justify these interventions (Smith
1997).

Different types of organisation could be included among R&D infrastructures, universi-
ties being the main reference point. Indeed, research institutes and organisations are
barely present in European public policy discussions and have been considered "the
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neglected stepchild of public policy" (Bozeman and Crow 1998, Arnold et al. 2010). On
the contrary, the role of universities is constantly being discussed in documents by in-
ternational organisations (i.e. OECD) as well as the academic literature.

One of the reasons why there has been so little discussion of research organizations is
that they are highly heterogeneous and hence not easy to categorise (Arnold et al.
2010), especially in current times when the borders between different types of research
institution are not very clear and their respective functions overlap.

However, some elements, especially those related to the way knowledge is generated,
question the 'unique’ role of traditional research organisations. There is now a clearer
need for 'science in a team' as opposed to research conducted by a single researcher.
In addition, multidisciplinarity is now one of the key factors for successful research and
there is an increasing awareness of the need to conduct research into societal and
industrial needs. Finally, open innovation and innovation systems, approaches which
highlight the systemic view of research and innovation, together with the new trends in
innovation policy that reflect on those theories, are the main reasons for the rise of new
research organisations (Gibbons et al. 1994, Etzkowitz and Leydesdorff 2000, Gray et
al. 2013).

Indeed, traditional knowledge infrastructures do not deal with these challenges in a
satisfactory way. Universities and public research organisations may lack the neces-
sary flexibility to cope with these trends, whereas research and technology organisa-
tions may not have the necessary technical and scientific capacities to accomplish this
type of research (Cruz-Castro and Sanz-Menéndez 2007). Therefore, a new typology
of research organisations has arisen to fill this gap. These centres are characterized by
being public-private partnerships and non-profit organisations, which are financed by a
mixture of basic and competitive funding. These conduct basic, multidisciplinary and
excellence-based research oriented at problem-solving, and which is often conducted
in cooperation. Another key characteristic is that their personnel do not decide their
own research paths and lines. Instead, it is the organisation that establishes certain
'rules of the game' (OECD 2011a, Sanz-Menéndez and Cruz-Castro 2009, Cruz-Castro
and Sanz-Menéndez 2007, Cruz-Castro et al. 2012, Turpin and Fernandez-Esquinas
2011).

Prominent among these are competence research centres (CRC) (otherwise known as
cooperative research centres), due to their singularity and their worldwide implementa-
tion. However, there is no common understanding or definition of these centres. Two
main approaches can be found in the literature and in practice (Magro and Navarro
2013). On the one hand, from a broader approach, these centres have three main
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characteristics: they are established organisations, they conduct research in coopera-
tion and they transfer knowledge out of the organisation, frequently between different
sectors (Boardman and Gray 2010, Gray et al. 2013). On the other hand, in the light of
the narrower definition provided by Arnold et al. (2004), Stern et al. (2013), CREST
(2008) etc., CRCs are organisations that boost university-industry relationships through
cooperative basic research, oriented at problem-solving, as well as changing university
research and training. The approach we follow in this chapter is in line with the latter
definition, because we consider oriented basic research conducted in cooperation to be
an essential feature of CRCs. But unlike the narrower approach, we do not restrict
CRCs to those that are linked to universities, because we feel that it is more accurate
to consider that they develop science-industry relationships, rather than university-
industry ones.

Despite the focus on the narrow view of CRCs, different types of such organisations
are included in this categorisation, so it is important to first establish a common under-
standing of these differences (Gray et al. 2013, Andujar and Giachi 2013). In particular,
it is important to distinguish between physical centres, which have their own infrastruc-
tures and critical mass, from virtual or distributed centres, which mainly depend and
rely on pre-existing researchers and infrastructures, leading to cooperation around cer-
tain activities within the research centre.

3 Smart specialisation strategies and competence
research centres

The concept of smart specialisation (or 'Research and Innovation Strategies for Smart
Specialisation' as it is known in the European context (RIS3) (Foray et al. 2012)) stems
from the analysis of the EU-US productivity gap, and in particular of the lower devel-
opment and application in the EU of Information and Communication Technologies
(ICTs) and, in general, of General Purpose Technologies (GPTs) (McCann and Ortega-
Argilés 2011). This analysis led to an initial proposal within the European Commission
for 'smart specialisation', around the idea that "the European Research Area will only
benefit countries and regions with clear visions and strategies for developing distinc-
tive, original and modern areas of specialisation for the future" (Foray and Van Ark
2008: 28). This idea has been rapidly spread and adopted by European regional policy-
makers (European Commission 2010, Foray et al. 2012), and it is also continually ana-
lysed in the academic literature (Aranguren et al. 2015, Foray 2013, Kroll 2015,
McCann 2015, Morgan 2013, Thissen et al. 2013).

As highlighted by a European Commission Staff Working Document (2010: 41):"In a
nutshell, smart specialisation is about placing greater emphasis on innovation and fo-
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cusing scarce human and financial RTDI resources on a few globally competitive areas
in order to boost economic growth and prosperity". In whatever case, the focus of RTDI
on a few areas should not be in order to continue producing the same things that have
always been produced in the region. As the RIS3 Guide stresses, a smart specialisa-
tion strategy must be, above all, an agenda for transformation. Development is not a
merely quantitative matter (how much the economy grows), but is also a qualitative one
(how much the economy's structure changes) (Neffke et al. 2011). That is why, accord-
ing to Foray (2013), the fundamental nature of a smart specialisation strategy lies in
boosting emerging activities.

From the previous definition, we can stress that one of main elements of smart spe-
cialisation strategies are the prioritisation of activities, i.e. regions should select and
prioritise the areas where they will focus their resources. According to the prioritisation
literature on strategy and policy-making (Ergas 1987, OECD 1991, Gassler et al.,
2004), two main types of priorities can be highlighted: vertical/thematic and horizon-
tal/functional priorities. Territorial strategies, and smart specialisation as such, should
combine both types. First of all, and as Foray (2013) highlights, potentially one of the
novelties of S3 approaches with regard to the previous waves of territorial strategies
based on the Regional Innovation System), regional strategies should emphasise verti-
cal or thematic priorities, i.e. territorial choices should be made regarding certain eco-
nomic activities, for which scientific and technological knowledge are required. How-
ever, as stated by Foray et al. (2012), functional or horizontal priorities should not be
forgotten, even if they are more closely linked to the regional innovation approach.

Therefore, territories should select certain activity areas and invest in them, and at the
same time consider the capacities needed in the innovation system in order to develop
those priorities. As stated by Navarro (2015), a territorial strategy should link the scien-
tific and technological capabilities required to develop those prioritised thematic areas
with a choice of actors that are shaped and targeted by the strategy, at the same time
that those actors contribute to its development. As a matter of fact, the weight of the
different types of knowledge infrastructure (universities, RTOs, etc.) is different from
one territory to another and that will condition the development of the strategy. Depend-
ing on the type of knowledge needed (e.g., scientific or technological), it will be neces-
sary either to reinforce one or another element of the knowledge generation subsystem
or to create new organisations that might fill the knowledge gaps. According to Charles
and Stancova (2015), whereas universities offer innovation support in a wide range of
fields, they lack the specific industrial focus that RIS3 might need. Indeed, other knowl-
edge infrastructures, such as RTOs and CRCs, are more suitable in this regard. In ad-
dition, functional or horizontal priorities might be directed at creating or reinforcing links
and relationships between the different components of the system (knowledge infra-
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structures and/or firms) and in order to do so organisational missions might evolve
(such as the evolution that has occurred within universities in recent decades) or new
organisations such as the CRC might appear to boost such collaborations.

Another unique key element of RIS3 is what has been defined as the entrepreneurial
discovery process, which can reveal what a country or region does best in terms of
R&D and innovation because entrepreneurial actors are best placed to know or dis-
cover what they are good at producing. This typically happens through trial and error
and experimentation with new activities. (Foray et al. 2012: 18). 'Entrepreneurial actors'
not only means the role of entrepreneurs and firms, but also the role of knowledge
generation organisations in that process as well as society and government, leading to
what has been called the 'quadruple helix' (Foray et al. 2012). In this context, RTOs
and CRCs, as closer organisations to businesses and markets than universities, could
play a major role in identifying newly emerging niches and therefore in the entrepreneu-
rial discovery process as a whole.

Moreover, a specific role that Charles and Stancova (2015) highlight for RTOs and
which could be extended to other types of research organisation whose main mission is
to connect research with industry, is to connect stakeholders within the RIS3, but not
only on the regional level, but also internationally. These research organisations are
often well connected externally and can therefore provide good support to businesses
in order to connect them globally. However, organisational internationalisation might
provoke tension within the region, as contracts with international and competing firms
might be seen as a way to boost competition rather than a source of opportunities and
knowledge for regional businesses.

It is therefore important to understand the role of these new research organisations,
and specifically CRCs, not only as part of regional innovation systems and therefore as
fulfilling a systemic function, but also as key actors in the RIS3 and the entrepreneurial
discovery process that such strategies involve. In the following sections, we analyse
the specific case of the Basque region in Spain, where new research organisations,
specifically cooperative research centres as a type of CRC, have been promoted, not
only in order to reinforce the regional innovation system itself but also as key actors in
the regional smart specialisation strategy in the prioritised areas.

4 The context of the Basque country in the new
millennium

The Basque Country is an old industrial region located in the north of Spain, bordering
the southwest of France, populated by 2.2 million people. The region is one of the most



PPPs in research and innovation: Trends and international perspectives 105

politically autonomous in the EU (Bak Basel Economic 2009, Morgan 2013), and is one
of the few cases to have recurrently been recognised by the literature as a real regional
innovation system (Cooke and Morgan 1998, Cooke et al. 2000).

The industry of the Basque Country is mostly driven by advanced metal-based manu-
facturing (machine tools, automobiles, ship-building, railway material, aeronautics, etc.)
and energy. Due somewhat to this industrial nature, when the Basque Government
was created from scratch in the early 80's, instead of turning its efforts to university and
science, its Science, Technology and Innovation (STI) policies were targeted at estab-
lishing a network of RTOs (Bilbao-Osorio, 2009). Likewise, although industrial policy
was considered old-fashioned and inappropriate at that time, the Basque Government
decided to implement an active one and, instead of planning withdrawal from the indus-
trial tradition and migration to the service sector, it made a strategic choice to
strengthen manufacturing industry (Orkestra 2007, Aranguren et al., 2012). Accord-
ingly, unlike other Spanish regions, the Basque Country's STl policy was led by the
Ministry of Industry (now the Ministry for Economic Development and Competitiveness,
DEDC), and not by the Ministry of Education (Mosso 1999, Moso and Olazaran 2001,
Sanz-Menéndez and Cruz-Castro 2005). Despite the Basque Government's strong
leadership of the territorial strategies applied in the region, the main initiatives were
based on public-private cooperation. Basque RTOs (many of them created or promoted
in the 80's) and the clusters association (set up in the 90's) are major examples of this
(Aranguren et al. 2015, OECD 2011b).

At the beginning of the new millennium, most analysts' assessments of the Basque
territorial strategies and the results of the same were positive. Despite the subsequent
adaptations to the different challenges that the Basque economy faced over time, its
industrial and STI policies were continued, and such adaptive continuity was allegedly
one of the reasons for the good results achieved. Even so, both analysts and the Gov-
ernment felt the need for more radical adaptation of the economic and innovation sys-
tems of the Basque Country: what Mr. Ibarretxe, president of the Basque Government
at the time, called the "Second Great Transformation"; and what, according to Porter's
conceptual framework (prevalent in the Basque model of competitiveness), could be
expressed as migration from a competitive phase based on efficiency and investment
to a more highly competitive phase based on innovation.

In the 90's, and after managing to recover the competitiveness of its industry, the
Basque Country started diversifying towards certain new activities (such as aeronau-
tics, telecommunication and urban revitalisation). Nevertheless, after the turn of the
century, its economic structure was still specialised in mature medium-tech industries,
and not in R&D intensive or high growth activities.
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Even though the total R&D expenditure in the Basque Country had grown from 0.1% of
Gross Domestic Product (GDP) in 1980 to 1.39% in 1990, it was still noticeably below
the EU-15 average (1.85%). In terms of R&D composition, public R&D amounted to
19.5% in the Basque Country, while it averaged 34.1% in the EU-15. Scientific activi-
ties and organisations (Higher Education and Government) were weak in the Basque
Country in comparison with technological ones (RTOs and firms). Besides, the science
sector was not connected to industry.

Moreover, the Basque R&D system was highly endogamous,! and due to the afore-
mentioned industrial specialisation and prevalence of R&D activities from RTOs and
firms, there was major specialisation in engineering and technology (75% of all R&D
expenditure) and under-specialisation in natural and medical sciences (15.6% in total).

So, the "Second Great Transformation" of the Basque Country sought, on the one
hand, to tackle the abovementioned weaknesses in the Basque regional innovation
system: insufficient R&D, weak science base, endogamy, etc.; and, on the other hand,
to diversify and upgrade the economic structure towards activities that are more based
on R&D and knowledge and with higher growth expectations. In order to make this
possible, from 2000 onwards, the Basque Government implemented a series of Sci-
ence, Technology and Innovation Plans: the so-called PCTIs (see Gobierno Vasco
2001, 2007, 2012, 2015). Although only the latter was explicitly labelled an RIS3, as
Morgan (2013) states: "Far from having to design a smart specialization strategy from
scratch, therefore, the Basque Government can legitimately claim that it has been
building-up such a strategy for the past thirty years" (p. 122). The reason is that the
main constituent principles of any RIS3 (i.e. focalisation of research and innovation
resources on a few emerging areas, with the aim of transforming the socio-economic
structure) are also present in these STI plans.

Our main contention in this paper is that Competence Research Centres could consti-
tute a key instrument for tackling the horizontal and vertical priorities established for the
RIS3, as used in the Basque Country. But unless CRC governance issues are seri-
ously taken into account and measures are taken to cope with inertia and the firms'
lack of absorptive capacity, this instrument is not going to meet the Government's ex-
pectations.

1 Expressed, for instance, in the almost inexistent or very low percentage of foreign re-
searchers, foreign firms conducting R&D, funding for R&D activities coming from abroad,
innovation projects in cooperation with abroad, income and expenditure on technological
balance, etc. (see Navarro and Buesa 2003, Navarro 2009).
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5 CRCs as an instrument to deal with the horizontal and
thematic priorities of the Basque Country

As stated earlier, one of the singularities of the Basque STI policy lay, until recently, in
that the STI policy leadership was borne by the Ministry of Industry, which was the
main party responsible for the elaboration of the PCTls. Even though the idea of the
"Second Great Transformation" was formulated by the president of the Basque Gov-
ernment, it was the Ministry of Industry that was behind it.

At the beginning of the century, the Ministry of Industry, well aware of the weaknesses
of the scientific base in the Basque innovation system and concerned about the nega-
tive consequences that it might have for the migration of the Basque economy to the
competitive phase based on innovation, decided to noticeably increase expenditure on
R&D, and particularly "oriented basic research". At that time, the economy was growing
rapidly and, thanks to the Economic Agreement (the so-called Concierto Econémico),
the Basque Government had a relative abundance of resources.

But in order to attain this goal, the Ministry of Industry felt that they could not rely on
traditional actors.
e Basque universities were weak in research and distanced from industry. Their struc-

tures and incentives were deemed rigid and unsuitable, and hard to change, be-
cause they were regulated and funded by other institutions.

e Public (state) research organisations were few and far between in the Basque Coun-
try, as most of them were located in Madrid. Additionally, their organisational model
was judged bureaucratic and somewhat inflexible.

e RTOs fulfilled an important mission in the technological field, but there were some
doubts about their capability of carrying out basic research of excellence.? And al-
though not explicitly stated, the Basque Government believed that they had exces-
sive weight and exerted too much influence on the system.

Therefore, the Ministry of Industry considered it necessary to create a new type of
agent: Competence Research Centres (Centros de Investigacion Cooperativa, in Span-
ish) (Morgan, 2013) (see table V-1). This recourse to the creation of new figures when
facing new challenges was nothing new in the Basque Country. As Valdaliso et al.
(2014) show, instead of reorienting existing organisations toward new roles, recombin-
ing old organisations with new resources so as to create a new structure or removing
organisations that were not working properly from the system, the Basque Government

2 For instance, the percentage of PhD researchers among R&D personnel was, on average,
below 10% in Basque RTOs (see Navarro and Buesa 2003).
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tended to 'layer', i.e. add new rules, arrangements or organisations to the incumbent
ones in a given system or institution. In this regard, the PCTI-2010 declared that the
Basque Government "aimed to strengthen flexible institutions, striking a balance be-
tween scientific excellence and the commercial exploitation of results, so as to build up
a critical mass of scientists in the Basque Innovation System, guide the competitive-
ness of existing sectors toward more value added products, diversify toward new
knowledge-based industries and foster progress in the internationalisation of the sys-
tem and their presence in the ERA" (Gobierno Vasco 2007: 75).

Table V-1: List of competence research centres in the Basque country

Name Field Year created Personnel Type of CRC
Biogune Biosciences (biotechnology applied to health) 2002 150 Physical
Biomagune Biosciences (biomaterials) 2002 110 Physical
Margune Manufacturing 2002 8 Virtual
Microgune Micro-sciences 2004 11 Virtual
Nanogune Nano-sciences 2006 90 Physical
Tourgune Tourism 2006 21 Physical
Energigune Alternative energy 2007 118 Physical

Source: Own elaboration (personnel data 2015)

Concerning the thematic priorities, alongside all the PCTls (but explicitly in the PCTI-
2010), two types of goals and measures can be found: on the one hand, those targeted
at supporting the present; and, on the other, those aimed at building the future. By and
large, the emphasis on the former or on the latter is contingent upon the economic
situation. In periods of prosperity (i.e. until 2008), the building of the future was given
preference. But in times of economic recession, support for the present has come first.

As explained earlier, the Basque economy is particularly strong in mechanical and
electrical manufacturing, usually labelled "advanced manufacturing”. The upgrading of
those industries is mainly of an incremental nature, and is based on a DUl model
("learning by doing, by using and by interacting") (Jensen et al. 2007). In advanced
manufacturing, the Basque Country had recognised technological capabilities, both in
firms and R&D infrastructures (above all in RTOs, but also in the engineering schools
of the public and private universities). Because of this, the role of the Basque Govern-
ment was less active, at least until the outbreak of the crisis. The Ministry of Industry
relied basically on the existing actors, and when the regional government opted to cre-
ate new ones (such as Margune and Microgune), these were of a virtual nature. The
essence of the virtual CRC, inspired by the Australian model, was to coordinate and
boost the existing research capabilities among the agents of the Basque innovation
system in certain strategic fields (advanced manufacturing and micro-technologies).
The Basque Government channelled some funding into the R&D projects submitted by
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these virtual CRCs. But most of these funds were shared between the RTOs and uni-
versities (members of the virtual CRC), which contributed their R&D equipment and
personnel to the accomplishment of the projects.3

In contrast with the strategy to support the present, the strategy to build the future pur-
sued a disruptive diversification, based on an STl model, by seeking to develop scien-
tific and technological capabilities in fields where the Basque Country was relatively
weak, such as biosciences and nanotechnologies. Due to the weak capabilities of R&D
infrastructures and companies, the role of the Basque Government in the driving and
development of these R&D based diversification strategies was much more pro-
nounced. Instead of drawing on existing organisations, the Ministry of Industry resorted
to the creation of physical CRCs (Biogune, Biomagune, Nanogune and Energigune) in
the fields of biosciences, biotechnologies and energy.4 In addition, unlike the measures
adopted to support the present, the Ministry of Industry designed specific strategies for
the development of the thematic priorities for the future: Biobasque (2003), Nano-
basque (2008) and Energibasque (2011).

In addition to the coordination role of the existing research capabilities, physical CRCs
possessed their own facilities and researchers, which were usually more powerful and
developed than those pertaining to the existing organisations in that strategic field. As
pre-existing scientific or technological capabilities were almost inexistent in some of
those fields, in order to attract the directors and the necessary talent, the Ministry of
Industry, in addition to generous funding and state-of-the-art equipment, provided the
directors of these new centres with almost complete autonomy to contract researchers
and decide on the structure and research lines of their centres. The presence of firms

3 Itis important to highlight that, even if firms could be members or take part in the governing
bodies of the CRC, they were not allowed to take part and benefit from the Etortek pro-
gramme launched by the Ministry of Industry, which aimed to finance strategic R&D collab-
orative projects among the members of the CRC.

On the other hand, in tourism, within the strategy of supporting the present, one small
physical CRC was set up in 2006. But it was closed in 2015. The DEDC considered that it
did not operate in the three strategic thematic priorities established for the Basque RIS3 by
the PCTI-2020 (bio-sciences/health, energy and advanced manufacturing) and neither had
it attained the critical mass of researchers nor the minimum level in other performance indi-
cators (many of them more suitable for “hard” science activities, than for a research center
based on social sciences, like Tourgune), that the Basque Government had set for CRCs
in the rearrangement of the Basque STI network decreed in 2015.

4 Within the energy field there are different value-chains. Some of them are fairly traditional
and have a strong presence in the Basque economy (such as oil refining) and some others
are emergent and require development (e.g. above all in renewable energies). When the
PCTls are dealing with building the future, they refer to the latter or to new activities like
energy storage.
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in the governing bodies of these centres was marginal or even inexistent. In short, it
was the director of the centre, a person with a strong academic background and no
industrial experience, who established the centre's orientation and activities. Although
the Ministry of Industry was formally consulted, the research activities were actually
determined quite autonomously by the director.

Note that, partly in response to the creation of the CRCs by the Ministry of Industry in
the early 2000's, the Ministry of Education started to create a set of basic research cen-
tres of excellence (called BERC: Basque Excellence Research Centres) in the late
2000's. In addition to boosting basic research of excellence in the Basque Country, the
initiative aimed to strengthen public universities, to attract talent to the region and to
position the Basque Country in R&D networks of excellence. Since then, nine BERCs
have been created. Even though some of them operate in the three priority thematic
strategy areas established by the Basque RIS3, the final selection of BERCs re-
sponded fundamentally to the excellence of the research project, and not so much to
the subject or field. Likewise, these centres are not aimed at conducting research in
collaboration (or under contract) with industry and, accordingly, firms are not present in
their governing bodies.

Finally, since the year 2000, an plan for R&D activities conducted in the health system
has also been put in motion. Until then, the Basque health system had almost exclu-
sively focused on offering healthcare. In parallel with the launch of the Biobasque strat-
egy, the Health department started to conduct and foster R&D activities by means of
new organisations, and as a result health R&D units underwent major growth.

6 CRCs in Basque R&D statistics

In order to measure the weight achieved by these seven new centres (see table V-1) in
the Basque R&D system, display their newness or singularities and assess the extent
to which they have achieved the expected goals, we asked Eustat, the Basque Statisti-
cal Office, to provide us with a specific treatment of its R&D statistics. According to this
(see table V-2), Basque CRCs have focused more and more on basic research and in
2014 they were devoted mostly to this (70% of all their R&D activity).5 Although in 2014

5 In 2011 more than 92% of CRCs' R&D activities were directed towards basic research, but
trying to align to the rearrangement of the Basque STI network that the Basque Govern-
ment was promoted, in 2014 CRCs declared to Eustat a lower percentage of it: 70.2%.
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Basque CRCs amounted to only 6% of all expenditure on R&D infrastructuresé (and
2.5% of all Basque R&D expenditure), when focusing on basic research, this share
rises to 12% (11.4% of all Basque R&D expenditure). Note that the relative increase in
the weight of CRC's has not been at the expense of the absolute size of other R&D
infrastructures.”

Table V-2: R&D expenditure by type of R&D infrastructure (%)

2005 2014
Techno-| Techno-|
Total Basic  Applied logical Total Basic  Applied logical
research research develop- research research develop-
ment ment
Total R&D infrastructures 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0
Distribution of each Higher Education (excl. BERC) 42,1 72,7 39,7 6,3 41,5 58,8 38,0 3,3
BERC 0,0 0,0 0,0 0,0 3,5 9,9 0,3 0,0
type of R&D P

R Health institutes 3,7 3,3 3,8 5,7 4,3 3,2 6,3 2,0

expenditure by -
¢ Other governmental organisations 5,3 1,2 11,3 0,0 11,5 8,0 21,3 0,0
typeof agent |cpe 29 23 16 0,7 6,0 11,9 3,4 13
RTOs 45,9 20,5 43,6 87,3 33,1 8,0 30,8 93,4
Total R&D infrastructures 100,0 31,3 47,3 21,4 100,0 35,3 45,1 19,6
Distribution of each[Higher Education (excl. BERC) 100,0 53,1 43,8 3,2 100,0 53,9 44,4 1,7
agent's R&D BERC - - - - 100,0 96,1 3,9 0,0
expenditure by |Health institutes 100,0 25,4 44,2 30,5 100,0 26,3 64,8 8,8
type of R&D Other governmental organisations 100,0 6,4 93,6 0,0 100,0 22,7 77,3 0,0]
expenditure CRC 100,0 44,3 47,1 8,6 100,0 70,4 25,3 4,3
RTOs 100,0 14,0 45,1 40,9 100,0 8,1 39,7 52,2

Source: Eustat (adapted by the authors)

In terms of the funding of these R&D activities (see table V-3), again Basque CRCs
receive a remarkably high percentage of national public funds: 79% in 2014 (out of only
7% are from the Spanish central government). Also note the relatively low amount of
CRC funding coming from abroad (14.7% in 2014) and from firms (less than 1%), in
comparison with the 28.4% and the 38.9% in RTOs.8

6 Infrastructure's R&D expenditure is obtained, from Eustat's statistics, by adding to the R&D
expenditure of the Higher Education and Government sectors the expenditure of CRCs and
RTOs (recorded by Eustat in the business sector).

7 Although the share of RTOs decreased substantially between 2005 and 2014 (from 45.9%
to 33.1% in total R&D infrastructures, and from 19.2% to 13.6% in total R&D, respectively),
their R&D expressed in Euros grew from 158 million to 175 million.

8  The funding amounts of 2014 are somehow atypical. Due to the severe financial con-
straints existing in the Basque and Spanish Administration, these reduced their funding of
research centers and CRCs started to resort with greater determination to European fund-
ing. For instance, in 2011 funds coming from the national, regional and local governments
accounted for more than the 85%, and from abroad only 5%.
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Table V-3: Funding of Basque R&D infrastructures (%)

Higher Health Other
Total education BERC . governmental CRCs RTOs
Institutes .
(except BERC) organisations

Government 54,2 72,5 0,0 87,9 91,2 90,0 32,3
- Central government 9,6 7,9 0,0 18,0 16,4 5,0 10,8
- Regional government 41,8 63,0 0,0 68,7 71,5 64,8 18,8
- Local government 2,7 1,7 0,0 1,1 3,4 20,2 2,6
Enterprises 15,5 15,6 0,0 0,0 0,0 2,5 17,4
Own funds 22,5 8,0 0,0 9,2 3,3 6,5 37,9
Funds from abroad 5,9 1,5 0,0 2,0 3,1 1,0 10,5
Total 100,0 100,0 0,0 100,0 100,0 100,0 100,0
Government 58,2 74,2 70,2 74,6 89,8 79,0 31,1
- Central government 6,8 8,8 4,3 10,1 13,7 7,1 4,0
- Regional government 49,7 63,4 60,2 64,0 75,6 69,9 26,1
- Local government 1,7 2,0 5,6 0,5 1,5 2,0 1,0
Enterprises 18,0 5,8 3,7 9,9 2,3 0,7 38,9
Own funds 8,4 15,4 0,8 4,1 1,6 4,9 1,6
Funds from abroad 14,8 4,4 14,3 11,1 4,8 14,7 28,4
Total 100,0 100,0 100,0 100,0 100,0 100,0 100,0

Source: Eustat (adapted by the authors)

Finally, table V-4 shows the specialisation by scientific fields of each type of R&D infra-
structure. In 2005, Basque CRCs were mainly specialised in Medical Sciences (62%)
and to a lesser extent in Natural Sciences (33) and Engineering (6%), because the only
centres existing at the time were Biogune, Biomagune, Margune and Microgune. In
2014, after the creation of Nanogune, Tourgune and Energigune, Natural Sciences
have become the most prominent field (85%), followed at a certain distance by Medical
Sciences (14%), being almost irrelevant the weight of other scientific disciplines. Over-
all, universities are the least concentrated R&D infrastructure since, as expected, they
do research in all fields of knowledge. BERCs carry out most of their research in Social
Sciences and Humanities, Natural Sciences and, to a lesser extent, in Engineering,
while Public and Health Research Institutes do so in Medical & Agricultural Sciences,
and RTOs, as well as companies, in Engineering. In that regard, the CRC has led to a
noticeable increase in the diversity of the existing knowledge-bases in the Basque
Country, especially in some Key Enabling Technologies (KETs: biotechnology,
nanotechnology, new materials and advanced manufacturing technologies) that are
considered crucial for the diversification and upgrading of the production structure.
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Table V-4: Distribution of R&D expenditure from R&D infrastructures by fields
of science (%)

Higher Health Other
Total education BERCs . governmental CRCs RTOs

(except BERC) Institutes © - nisations
-Natural sciences 18 39 - 0 3 33 2|
-Engineering 52 30 - 1 1 6 85
-Medical sciences 13 12 - 18 81 62 2
-Agricultural sciences 8 1 - 81 0 0 10
-Social sciences and humanities 9 18 - 0 15 0 1
Total 100 100 - 100 100 100 100
-Natural sciences 25 34 36 15 13 85 )
-Engineering 41 29 19 0 5 14 81
-Medical sciences 16 10 1 24 77 1 5
-Agricultural sciences 5 1 0 55 1 0 6|
-Social sciences and humanities 14 27 43 6 4 0 2|
Total 100 100 100 100 100 100 100

Source: Eustat (adapted by the authors)

2005

2014

7 Balance of CRCs' achievements and rearrangement for
the future

The drawing up of the RIS3 in the Basque Country, in response to the request made by
the European Commission to all European regions, has offered the opportunity to re-
consider the thematic priorities of the Basque STI strategy and also to consider the
problems that the Basque innovation system was experiencing.

The thematic priorities were chosen by taking into account or relating three kinds of
factor: the existence of a solid business base with the capacity to pull and exploit inno-
vations; the presence of significant scientific and technological capabilities; and the
applicability to areas of greatest (global) potential opportunity. As a result, three main
strategic thematic priorities have been selected in addition to certain opportunity niches
related to the territory. Figure V-1 shows both of them, as well as the level of both sci-
entific-technological and business capabilities existing in them. In the priority of Bio-
sciences/health, the main scientific and technological capabilities reside in the CRCs
(mainly Biogune and Biomagune), whereas those in the firms' R&D units are signifi-
cantly smaller. In Energy, the most prominent R&D&I capabilities are in companies,
although in all other components of the innovation systems (including the CRC Ener-
gigune) there are substantial capabilities. Finally, in Advanced Manufacturing, firms'
R&D units and RTOs are the most important actors, and Margune and Microgune, vir-
tual CRCs, have played a secondary role.

So, in the Basque Country, the more emergent the field of knowledge is and the less
business capabilities there are in the thematic priority, the greater the role of the CRCs.
If the first relationship (i.e. the one between the emergence of the field of knowledge
and the relevance of the CRC) makes sense and satisfies the reasons explained by the
literature for the appearance of CRCs, the latter (i.e. the one between the strength of
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firms and the significance of the CRC) contradicts the cooperative research that the
literature considers to be an essential feature of the definition of any CRC. Actually, if
firms lack the absorptive capacity to conduct collaborative research with CRCs (or to
even exploit the knowledge developed by them), one of the most essential factors that
would explain the creation of this new type of R&D infrastructure disappears.

Figure V-1: Thematic priorities in Basque RIS3 and relevance of R&D&I actors
in each of them

Firms’ R&D units, RTOs, universities,
virtual CRC & KIBS

<; Advanced
Manufactu-

Human I
Health rl ng
. Transport, Capital Goods
Bio- and Machine Tools,
sciences ot
Energia
Foodand Ele.cmlmy"
Agriculture Industry OII, Gas,
(Food) Renewables
Water Treatment
5 SoilR 1 i q P e
Opportunity B“G(EDE'OSSS%?:;?"DP Firms’ R&D units, RTOs, universities,
Niches physical CRCs & Engineering
Regional Planningand
Urban Regeneration
Creative and Cultural Industries
(leisure and entertainment)

Source: Gobierno Vasco (2014) and adapted by the authors

As to the horizontal priorities of the Basque RIS3, one of the clearest messages arising
from the diagnosis conducted on the Basque innovation system was the need to re-
structure the Basque STI network. In the analysis of the Basque innovation system,
four types of problem were detected:

e The degree of alignment of the organisations with the thematic priorities set in the
RIS3. This issue was labelled "specialisation"

e The distribution of R&D activities between basic research, applied research and
technological development. As in the EU, the analysis of the Basque innovation sys-
tem shows evidence of the existence of a "valley of death" (Orkestra 2013) caused,
among other things, by the relatively excessive weight of applied research and the
underdevelopment of technology (and other stages, e.g. demonstration, between
this and the market). This issue was labelled "proximity to market".

e The degree of efficiency of the system. The Basque Country ranked better for R&D
input indicators (such as R&D expenditure as a percentage of GDP) than for output
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indicators (e.g. patents or publications per inhabitant). This issue was labelled "ex-
cellence".

e The connectivity of the system: both internal (among the components of the Basque
innovation system) and external (abroad). The Basque innovation system compre-
hended all types of possible organisation, but without interaction and linkages be-
tween them. Furthermore, the Basque innovation system suffered from endogamy
(Orkestra 2011). This issue was labelled "model of relationships".

Figure V-2 shows the position of each of the main components of the Basque network
with regard to the first two aforementioned problems: their level of specialisation and
alignment with the thematic priorities, and their proximity to the market.

Figure V-2: Basque S&T network in 2015

Speciali-

sation Segregated R&D
: firms’ units

:
ViRVl Companies
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Technological Centres (RTOs)
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Source: Gobierno Vasco (2015)

In accordance with the detected problems, the Departamento de Desarrollo Econémico
y Competitividad (DDEC; formerly the Ministry of Industry) designed a scoreboard to
assess the degree of compliance by the organisations that depended on its funding.
The scoreboard was structured the same for CRCs and RTOs, but the goal or target
fixed for each indicator was different (see CRC scoreboard in table V-5).



116 Competence research centres in the Basque country

Table V-5: Scoreboard for assessment of Basque CRC

LINE INDICATOR UNIT WEIGHT GOAL
% of R&D expenditure on Advanced Manufacturing %
Specialisation % of R&D expenditure on Energy % 10% 100%
% of R&D expenditure on Biosciences and Health %
% of activity in fundamental research % 3.3% 60%
Proximity to market (mix of R&D) | % of activity in industrial research % 3.3% 30%
% of activity in experimental developement % 3.3% 10%
Fundamental eIndexed scientific publications No. 12% 65
research eScientific publications in the first quartil (Q1) No. 12% 60
. *PCT and EPO applications No. 6% 2
Excellence | Industrial research
*Revenues from licenses & patents '000 € 6% 200
Experimental *New jobs created in NTBCs jobs 2% 6
development *NEBTS’ turnover '000 € 2% 700
*% of private funding from the Basque Country % 5% 20%
Transfer to the 5 "
market *% of total private funding % 5% 30%
*Researchers transferred to Basque companies No. 5% 7
Model of i *Co-direction of doctoral thesis No. 3
Collaboration among | *Co-directi fd | thesi 5% 15
relationships agents of the S&T eCo-authored scientific publications No. 5% 35
network eCo-invented patents No. 5% 1
*% international public funding % 5% 15%
Internationalisation
eInternational projects with presence of companies % 5% 30%

Source: Basque Government, Decree 109/2015, June 23

When applying this scoreboard to Basque CRCs, there is a need to distinguish be-
tween physical and virtual CRCs. With regard to physical CRC:

e There was no problem with specialisation. All physical CRCs were aligned with the
thematic priorities of the Basque RIS3. The DDEC considered that the only excep-
tion was Tourgune, as Tourism could not be included in any of the three strategic
thematic priorities. But even Tourgune could be recovered if we take into account its
potential contribution to the opportunity niches (particularly to "Creative and Cultural
Industries: leisure and entertainment").

e There was a significant problem with proximity to market. The physical CRCs' R&D
activity was focused almost exclusively on basic research, but analysts questioned
whether it was 'oriented' (as established in their inception) at the social and eco-
nomic needs stemming from the Basque Country.

e Regarding excellence, the physical CRCs ranked quite well in publications, but the
results were poorer in terms of patents and the creation of new technology based
companies.

e The model of relationships should be broken down into three main dimensions: rela-
tions with industry, relations with other R&D infrastructures and foreign relations.
Firstly, relations between physical CRCs and firms have barely existed. Secondly,
relations between physical CRCs and universities and BERCs have arisen more
from the normal relations between scientific researchers working in related fields
than from formal relations between different types of organisation; relations between
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physical CRCs and RTOs have been very scarce (which aggravated the lack of rela-
tions between physical CRCs and firms). Thirdly, even though physical CRCs have
attracted numerous researchers and talent to the Basque Country, and have nor-
mally taken part in the international knowledge network of excellence, their participa-
tion in European or International R&D programs funding from abroad has been be-
low than expected (half the ones of Basque RTOs).

The problem when applying the scoreboard to virtual CRCs lies in the fact that the
scoreboard was designed to be applied to the activity developed by the organisation
itself (i.e. by the physical component of the CRC), and not by its members (which is the
essence of a virtual CRCs). Overall, virtual CRCs were well aligned with the thematic
priorities of the Basque RIS3.9 Regarding proximity to the market, the problem with
virtual CRCs resided more in the lack of their own R&D activity, than in the distance
from the market. Virtual CRCs did not noticeably change the R&D culture of the mem-
bers of their organisation (RTOs, schools of engineering, firms' R&D units) that they
had to coordinate. These members are close to the market, and therefore virtual CRCs
were not so distant from the market as physical CRCs. Virtual CRCs did not have their
own outputs in terms of publications, patents or new technology based companies
(NTBC), apart from those that the members of their organisation might have; and there
was no noticeable change in the latter as a result of the existence of virtual CRCs. Fi-
nally, the existence of virtual CRCs did not have a significant impact on the transfer of
knowledge to the market of the members of their organisation, neither in the level of
real collaboration between the members of the virtual CRCs nor in their internationali-
sation (see in table V-6 a different summary assessment of the functioning of Basque
CRCs).

Table V-6: Achievements of virtual and physical Basque CRCs

Physical CRCs Virtual CRCs
-R&D expenditure & personnel Increase (inside) Scantincrease (in partners)
-Scientific capabilities High increase No increase
-New R&D physical equipment Yes Smaller contribution
-Attraction of R&D talent Yes No
N -International branding Yes No
Horizontal N N
failures -International funding Scarce No
-Scientfic output Yes Small
-Technological output (patents, NTBC...) Few No
-Linkages with other scientific agents Medium No
-Linkages with technological agents (RTO) Small High
-Linkages with industry (funding, governing bodies...) Very small Small
Vertical -Diversification to new economic activities (bio&nano) Small impact No
failures -Upgrading of existing activities (manufacturing...) No Small impact
-Correction of imbalances in science fields Yes No

Source: Own elaboration

9 Although it might be claimed that Margune gave preference to projects in the existing fields of exper-
tise (e.g. mechanical engineering) as opposed to emerging fields (such as nanotechnologies or
ICTs).



118 Competence research centres in the Basque country

Looking deeper into the causes of these problems, two main points should be high-
lighted.

First of all, there seems to be a serious problem with governance. In the case of physi-
cal CRCs, we note the subordinated participation of RTOs and the insignificant role of
firms in the governing bodies of the centre. CRCs' orientation and activities are set by
their directors (who are of purely academic backgrounds). And, despite it being part of
their original mission, CRCs do not try to coordinate the activity of all the members of
the Basque STI network in that field.

In the case of virtual CRCs, the presence of RTOs and firms in their governing bodies
is higher and more active. But these organisations tend to give preference to their cur-
rent interests and research fields, are less prone to embrace new emerging fields and
more scientific research and, although the CRCs have made some progress with the
coordination of particular projects, they are not so successful in the real coordination of
the Basque R&D actors operating in that field.

The Basque Government has become aware of some of these problems with internal
governance. In the case of virtual CRCs, instead of trying to solve them, the govern-
ment has opted to close the centres.10 And in the case of physical CRCs, the decree to
restructure the Basque STI network has set certain minimum criteria for CRCs to be
accredited.

Table V-7: Minimum criteria for the accreditation of CRCs in the Basque STI
network
Criteria at the time of accreditation | Criteria to reach by 2020
Structure e Personnel: 2 50 e The director must have a PhD and
o R&D personnel: = 40% PhD hold an MBA (or similar profes-
sional experience)
e R&D personnel: 2 60% PhD
Funding Non-competitive public funding: < e Private funding: = 30% of all reve-
70% of all revenues nues
o At least 20 clients that have con-
tracted € 10,000 or more in the
last year
Governance Business presence in the governing
bodies: = 30%
Management R&D&i management accreditation
and a career development plan

10 The need for more than 50 people to be accredited clearly implies that virtual CRCs will not obtain
the accreditation.
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As can be deducted from table V-7, on the one hand, the presence of firms in the gov-
erning bodies is strengthened, and by changing the funding structure of CRCs and in-
creasing the percentage of funding that must come from private sources, the decree
attempts to reinforce the links between the CRCs and the industry. On the other hand,
by establishing some criteria for the director and the management of the centre, the
decree seeks to intensify the managing profile and culture of the CRCs. As referred to
before, the profile of CRCs' directors followed a scientific excellence criterion more than
an industrial background (or background of managing and establishing cooperation
between science-based activities and industry). In this regard, the Basque Country
already had managerial capabilities in applied research organisations but less in basic
research ones and that was the reason why directors were attracted from outside the
region. Therefore, a reinforcement of the capabilities towards the management of sci-
ence and industry cooperation is acknowledged.

The second point, on the reasons for the failure of CRCs, is related not directly to the
CRCs' own activity or performance, but to the absorptive capacity of Basque compa-
nies to make use of them. This is an issue that has been pointed out in some general
analyses of the Basque innovation system (see, for instance, Orkestra 2013), and by
some authors that have analysed the development of the nanosciences in the Basque
Country (Barrutia et al. 2013). It is doubtful that the Basque CRCs will be able to re-
ceive over 30% of their funding from private sources by 2020. The number and size of
nano- and bio-firms in the Basque Country is very low, and even with a radical change
in the approach of Basque CRCs to industry, that percentage of private funding of
Basque CRCs is unforeseeable. The only way for that to happen is if all that funding is
received from foreign firms and this is unlikely as foreign firms in the Basque Country
conduct R&D activities in a low basis as compared to Basque firms (they are mostly
multinational' subsidiaries with no R&D activities in the region). In addition, a possible
focus of the CRCs on firms located in other territories might also be questioned from
the point of view of Basque tax-payers, as they would be subsidising a public good with
externalities benefiting other territories. Furthermore, there being such a vast problem
with the absorptive capacity of firms, it makes no sense to prohibit them from taking
part in the existing public programme for collaborative CRCs' R&D projects launched
by the Basque Government.

8 Conclusions and further challenges

This chapter highlights how new R&D organisations have arisen in recent decades as a
consequence not only of the need to conduct multidisciplinary research in teams, but
also of the renaissance of new industrial policies, such as Smart Specialisation Strate-
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gies. These strategies, as argued in the chapter, combine thematic and functional pri-
orities and aim to push regional specialisation towards a few selected emerging areas.

Competence Research Centres, as new public-private partnerships, can play an impor-
tant role in these strategies, as shown in the Basque case. First of all, CRCs may sup-
port the development of thematic priorities through basic oriented research. Allegedly,
traditional government laboratories and institutes, especially mission-oriented ones,
could also play that role. The main advantage here for CRCs is that these organisa-
tions are engaged with private actors, which are essential in the entrepreneurial dis-
covery process and for being close to the market. Additionally, CRCs are more suited
to multidisciplinary research and embrace newer fields of knowledge than traditional
R&D infrastructures. In the Basque case, the CRCs were created with a strong the-
matic focus, especially in areas where there was no critical research mass (e.g. biosci-
ences) or where the existing infrastructures needed to be coordinated (e.g. advanced
manufacturing). However, although research in those fields was boosted and not de-
pendent on rigid forms, such as those prevalent in universities, closeness to the market
has become one of the main weaknesses of Basque CRCs. Private engagement in
such organisations is one of the challenges that these organisations should now seek
to tackle, either by including firms in their boards, or by conducting research in coop-
eration or under contracts with firms, among others.

In addition to the thematic focus, CRCs might provide a horizontal knowledge base,
acting as knowledge actors in General Purpose Technologies (GPT) in order to let new
opportunities emerge (within the current or new priorities). This has been the case with
the Nanogune centre in the Basque case, for example, whose research on nanotech-
nologies could be applicable to most industries in the Basque region. Even though it
has been successful in the generation of capabilities in nanosciences, the Basque re-
gion again faces the challenge of transferring the created knowledge into specific ap-
plications.

Finally, CRCs could help to solve general problems with the innovation system. This
has been the case in the Basque Country, where the creation of these centres was
motivated by the need to boost the regional science base, building some large re-
search equipment, attracting foreign talent and connecting R&D infrastructures to in-
dustry. However, as mentioned earlier, some of these issues (industry connection and
endogamy) are still a major challenge.

The role of CRCs in Smart Specialisation Strategies has traditionally been considered
on a national level, given that the R&D function (especially the one related to funda-
mental research) is generally a competence on the national level. The case of the
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Basque Country is interesting because it shows a regional government resorting to this
kind of organization; and within this, because the CRC initiative was promoted by the
Ministry of Industry, and not by the Ministry of Education and Research.

However, inertia in the (regional) system and lack of absorptive capacity in industry can
lead to system failures that are not being addressed by the creation of CRCs, as shown
in the Basque case. For example, in the case of virtual CRCs, created around existing
activities (advanced manufacturing), there has been a high degree of inertia in the ex-
isting agents to shift from technology into science and to make progress in real coordi-
nation, and the existing actors have captured the new organizations.

On the other hand, the creation of physical centres in new fields, as in the cases of the
Basque CRCs in bio or nanotechnologies, in which inertia was almost non-existent,
also suffered from other problems related to the fact that RTOs and firms lack the ca-
pacity either to guide the new organization or to exploit their scientific output. That is to
say that CRCs, as a form of public-private partnership, might not be enough if they are
not implemented with the adequate governance and do not take into consideration the
development of absorptive capacities in the other agents of the system.

More specifically, it is important to highlight that existing inertias might prevail, both in
horizontal and thematic issues, if they are not accompanied by new models of organ-
isational governance. Particularly, excessive bias towards thematic priorities could lead
the strategy and the system to a lock-in situation, by overlooking transversal KETs,
such as nanotechnologies. As shown in the Basque case, scientific capacities might be
created, but will not be commercially exploited if private actors are not engaged and
organisational structures and governance are not oriented towards this aim. And finally,
existing actors might maintain their dominant position within the system, not allowing
these new centres to develop, as they see them as 'competitors' instead of necessary
allies or complementary actors in the knowledge value chain.

As a final remark resulting from all these issues, it is important to highlight that a com-
bination of both horizontal and vertical policies is needed and therefore smart speciali-
zation strategies are a challenge but also an opportunity for the rise of these centres.
The main underlying question is whether the region has all the necessary capacities
and/or resources for them to be successful. It is here where multi-level governance
models and mechanisms come onto the scene.
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Vi Public-private interaction under fluctuating public
support programmes — Collaboration in the automo-
tive field at the Széchenyi Istvan University

Annamaria Inzelt, Laszl6 Csonka

1 Introduction

The role and function of universities are changing in contemporary society and the ad-
vantages and disadvantages of this shift are debated at great length. Innovation has
become a central feature of growth and competitiveness, and a remarkable share of
innovation is science-based — which means that Higher Education Institutions (HEls)
are able to contribute to innovation in a variety of ways. Beyond breakthrough innova-
tion, HEIs can be knowledge-supporters of incremental innovation, including, also, the
adaptation-based sector. Quite simply, the involvement of HEIs with business helps to
underpin the value of knowledge in the interest of society.1

Generally speaking the governmental programs that are encouraging to build public-
private partnerships among private business actors and public organisations could in-
volve a great variety of partners and take many different forms. In Hungary, the notion
of 'public-private partnerships' (PPPs) was narrowed to one particular governmental
programme for infrastructure development in the higher education. The large-scale
development projects have resulted many positive effects on the infrastructure (recon-
struction of old buildings, new buildings for education and dormitories). But the projects’
financial tenability has received many criticisms from the conflicting political parties
(and from the State Audit Office). Therefore, in order to avoid any negative overtones
attached to public-private partnerships in Hungary we will use the term industry - uni-
versity collaborations instead of private-public partnerships and focus on instances
when these collaborations were enhanced by various governmental initiatives.

Industry-university collaboration attracted the attention of policy-makers at all levels
(regional, national and EU) as they realised its importance as a driver of economic de-
velopment. Over the last three decades, and in various efforts to boost competitive-
ness, many government-supported programmes have been launched in most ad-
vanced and developing countries for enhancing industry-university collaboration.

1 This research received no specific grant from any funding agency in the public, commer-
cial, or 'non-profit' sectors, although its predecessor was assisted between 2004 and 2007
by a grant from the NKFP. This time the authors worked during their spare-time.
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This chapter gives an overview of Hungarian government efforts over the last 15 years
to boost industry-university partnerships — and so knowledge-transfer and utilisation. It
will be shown that, instead of adhering to a permanent framework, the government has
launched new or seriously modified programmes every 3 to 5 years, focusing on indus-
try-university links. The empirical part of this chapter investigates the impacts of the
changing programmes on the practice of collaboration and the circle of partners at one
university, namely the Széchenyi Istvan University of Gy6r. This section shows how
collaboration has evolved over the past 15 years at this university, and the study also
discusses how the actors have been able to adjust their own activities and partnerships
to those changes in the light of both the programmes themselves and of fluctuating
public support.

The next section devotes some paragraphs to the relevant academic literature on uni-
versity-industry R&D collaboration, focusing on the main motivations for supporting and
participating in these partnerships. The second section provides a brief overview of the
national context in which Hungarian industry-university interaction exists and reviews
those government programmes which target improving the commercialisation of uni-
versity knowledge and encourage collaboration between universities and industry. The
third section describes the university-industry collaboration of the Széchenyi Istvan
University (the SZE), focusing on the automotive industry. The methods used for the
case study were interviews and the secondary analysis of various documents related to
collaborative projects. The final section draws some conclusions on the pros and cons
of fluctuating public support programmes.

2 The literature on university-industry R&D collaboration

Since (Freeman 1988) first depicted the national innovation system (NIS) and empha-
sised the importance of the linkages among the actors of the NIS, this collaborative
feature has received much interest from and beyond the research community. Many
studies provide evidence on how the innovation system plays a crucial role in evolution
of knowledge-based economies and societies (Lundvall 2007, Nelson 1993, Patel and
Pavitt 1994). There are a variety of linkages among the key actors of the NIS, and the
quality and intensity of these strongly influence the system's performance. Such coop-
eration is essential among the key actors — higher education institutions (HEIls), busi-
ness organisations and governments — for knowledge-based economies (Davey et al.
2011).

In the business innovation-related literature there is growing emphasis on linkages
within the R&D and innovation processes. The changing innovation model went from
the linear 'supply- push' model to the chain-link model (Inzelt 2010, Niosi 1999,
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Rothwell 1994) and from the closed innovation paradigm (post-WW?2) to the open inno-
vation paradigm (Chesbrough 2003, Chesbrough 2006). Academics recognised that, in
the knowledge-based economy era, there are various types and sources of knowledge
playing a significant role in the innovation process (De Liso et al. 1995, Havas 2014,
Lundvall and Johnson 1994). Actors in both business and science have had to adapt to
the changing innovation model. Knowledge transfer mechanisms (and absorptive ca-
pacity) increased in importance in accelerating internal research, development and
innovation (RDI) activities alongside bilateral — and, even more so, network-type — col-
laboration (Yam et al. 2011). In this environment, the joint development of knowledge
through relationships is crucial, although the actual level and composition of partner-
ships are based on choices made according to the stakeholders' aims.

Another stream of literature emphasises the linkages among the key actors of the NIS
as the core element of knowledge-based economies, and this deals with the university-
industry-government relationships, known as the Triple Helix model (Etzkowitz and
Leydesdorff 1995, Etzkowitz and Leydesdorff 2000). Further development of this litera-
ture led to a concept of entrepreneurial universities (Clark 2015, Etzkowitz 2004,
Etzkowitz et al. 2008) which are particularly active in the USA where the environment
was especially supportive of strengthening the commercialisation of knowledge and of
moving towards the business-like operation of HEIs (e.g. by patenting, licensing and
spin-off entrepreneurship).

In the university-industry-government relationship the government's role is to provide
an innovation-friendly environment and to stimulate RDI activities and collaboration. In
doing so the government may identify various 'failures' which hamper the innovation
process. As Bach et al. (2014) or Woolthuis et al. (2005) highlight, there are two differ-
ent sets of failure which generally trigger policy intervention and publicly funded col-
laborative R&D programmes: a) market and b) systemic (capabilities and interaction)
failures.

Other academics in the literature devote attention to the evolving third mission of uni-
versities and its impact on traditional missions, education and research (Laredo 2007,
Pinheiro et al. 2015). This approach is focusing not only on economic utilisation but on
social impact and economic and social relevance. "The 3™ mission is multifaceted as it
examines several issues of both the economic and societal dimensions of universities,
such as transfer of competencies through fresh graduates to industry, contracts with
industry and public bodies, involvement in social and cultural life." (Inzelt et al. 2006:
129). This concept embraces more aspects of interaction between HEIls and their
socio-economic environment than does the Triple Helix model.
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The fast-growing number of empirical studies on linkages enriches our knowledge of
types, functions and patterns of interactions (Giuliani and Arza 2009, Inzelt 2004,
Meyer-Krahmer and Schmoch 1998) and of impacts and the pros and cons of various
collaborations (Cohen et al. 1998, Kim et al. 2014, Rentocchini et al. 2014, Thursby et
al. 2001). The discussions on various aspects and issues are still ongoing in the litera-
ture of industry-university partnerships (for a detailed literature review see Ankrah and
AL-Tabbaa 2015).

3 Framing and supporting industry-university linkages in
Hungary

The transformation of the NIS was crucial in sweeping aside the inherited burdening
factors from the socialist economy, such elements as relevant legislation, rules and
regulations that framed the opportunities and behaviour of HEIs and business actors
and their linkages. During the last 25 years — from the beginning of the transition — the
Hungarian innovation system has changed in several ways. OECD (2008) gives a
comprehensive review of the NIS-related legal and institutional changes and their im-
pacts. Although the intention to enhance the performance of the R&D and innovation
system is itself positive, the continuous changes in policy and RDI governance is a
major problem for the innovation system in Hungary.

During the 1990s the inflow of foreign direct investment (FDI) not only upgraded pro-
duction capacities but also brought new knowledge to the Hungarian economy. Over
the years it has become clear that some foreign investors are interested in interacting
with local science and this has created new challenges for the system.

Throughout the second half of the 1990s and early 2000s the level of gross domestic
expenditures on R&D (GERD) to GDP was below 1%. It started to grow in 2004 from a
level of 0.87%, reaching 1.38% by 2014 — although annual fluctuation is still visible.
(KSH 2015) EU Accession (2004) had contributed to this growth but the innovation
performance of the country compared to other EU members has not improved signifi-
cantly, and Hungary still lags behind the EU average (labelled a moderate innovator
(EC 2015)). Both in business R&D expenditure and in innovative activities, large
— mostly foreign owned — companies play a leading role. The data from the innovation
survey (KSH 2012, reference years: 2008-2010) suggest that, although the overall level
of innovativeness is not particularly high among Hungarian companies, a higher pro-
portion are engaged in some kind of innovative collaboration (such as experimental
development, testing and supporting adaptation).
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The generally weak innovativeness of the business sector essentially influences the
development of industry-university linkages, as it leads to a low demand for knowledge.

3.1 Policy framework

This section briefly describes those Acts which frame the role of key actors and their
interactions; it then reviews the most important initiatives from the government for nur-
turing and upgrading industry-university partnerships.

Framework conditions

The first wave of new legislation after transition included a law on Higher Education (re-
introducing research as an integral task of HEIs) and a new law on the Hungarian
Academy of Sciences (changing the Soviet-model academy into a public body) — both
in 1993. Another crucial law was on the protection of inventions by patents in 1995 (last
amended in 2014). This law adopted the international standards of intellectual property
protection.

In the early 1990s many laws transformed the business sphere, regulating the changes
in ownership (mass-privatisation), foreign direct investment, the redeployment of the
economic structure and a shift in the market orientation for exploiting new opportuni-
ties. We do not summarise in this paper these laws which affected the business and
investment climate, but merely stress that all have influenced industry-university col-
laboration.

In the second decade of the transition the authorities tried to make further adjustments
to the market economy and to new global challenges. The process of 'fine-tuning' legis-
lation in 2003-2005 served to create a more effective innovation system, preparing
Hungary for EU membership in adjusting to the new international environment.

There were three major laws for improving the general conditions for RDI activities at
that time.

a) Act XC of 2003 on The Research and Technology Innovation Fund (RTIF)
This Act, took effect in 2004, created a more sustainable funding source for RDI ac-
tivities through the so-called 'innovation contribution’ paid by firms (except small and
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micro).2 Since its introduction this payment has undergone a number of important
changes. The original conditions of the fund allowed two exceptions: firms were ex-
empt from payment if a) they perform in-house R&D or b) they have an R&D con-
tract with a public research organisation. This latter condition was a major incentive
for industry-university collaboration. In 2010 the government changed the conditions
of the innovation contribution and abolished these exceptions, which resulted in a
decline in public-private R&D contracts.

b) Act CXXXIV of 2004 on Research, Development and Technological Innovation
A major step in the improvement of the legislative environment was the 'Innovation
Act' — as it is called in short — which, among other things, created a legal framework
for public-private partnerships in knowledge exploitation by giving preference to col-
laborative activities. It regulated how public research organisations could establish
enterprises and required proper IPR systems to be established.

c) Act XXXVIII of 2005 on Higher Education

Some novelties introduced by the Innovation Act required changes in the law on
Higher Education to eliminate conflict between the two laws. This Act urged further
measures to bring the higher education (HE) and business spheres closer; it broad-
ened the opportunities for HE and business partnerships and the commercialisation
of knowledge produced by HE. This law regulated the existence of university spin-off
companies, and created an advisory body for HEI management, the Economic
Council, to provide a forum where the business sphere might articulate its views on
the HE sector. According to this law, HEls have to arrange the technology transfer
function and establish internal regulation on intellectual property matters (the owner-
ship of research results, sharing financial returns and engagement with third par-
ties). This law created better legal condition for the commercialisation of HE re-
search results (in line with Bayh-Dole type legislation).

The Act CCIV of 2011, the latest modification to Higher Education abolished some
of the achievements of the previous legal regulations (e.g. the Economic Councils)
but did not abandon the intention to further improve collaboration between the two
spheres. There is currently a new modification being prepared to the Higher Educa-
tion Act which, we can assume, will give further freedom to HEIs to engage in entre-
preneurial activities.

2 Ultimately this source provided annually € 28-35m between 2004 and 2006 which went up
to € 49-52m between 2007 and 2009. In 2010 the new incoming government suspended all
new commitments and payments which resulted that the funding fell back to € 24m (Havas,
blog.mtatki.hu). These funds were managed by the National Innovation Office (or previ-
ously the National Office for Research and Technology.)
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The two latter laws were genuine breakthroughs in the legal environment for university-
industry collaboration and for regulating the commercialisation by scientific organisa-
tions.

Policy tools

The implementation of government policy has been formulated through programmes. In
the first decade of the transition the programming documents listed industry-university
collaboration among the targets but did not address any kind of incentive to this target;
direct and indirect measures were missing. Government support is, of course, impor-
tant in this risky business since limited previous experience of collaboration leads to a
low level of trust in potential partners.

Some important changes in Hungarian financial conditions for R&D and innovation ac-
tivities during the early 2000s facilitated the implementation of policy targets and the
launch of direct measures for industry-university interaction - and also introduced indi-
rect measures. Beyond the RTIF, which was the major national source for R&D support
programmes, EU Structural Funds became available after Accession as an important
source for RDI. The latter fund was the larger source of economic and RDI develop-
ment.3 Both public funding sources are allocated by programme calls through a bidding
system.4

Beyond the previously mentioned exemptions from the 'innovation contribution’, an-
other important indirect measure, tax deduction for R&D expenditure, was introduced in
1996. In the initial years it was available only for in-house R&D. Although tax deduc-
tions for R&D collaboration with public organisations has existed for some time in Hun-
gary, the specific form and rate of deduction has changed several times. The latest
regulations (2012) offer a deduction from the tax base if the company has an R&D con-
tract with a public research organisation and they perform common research. In this
case treble the contracted amount can be deducted. Another specific form was intro-

3 In the 2007-2013 EU planning period there were € 1.1bn awarded for projects under the
R&D and innovation priority (GOP 1, source: emir.palyazat.gov.hu) and there were other
Operational Programmes that also tackled various aspects of STI activities. These funds
were managed in a changing organizational structure. In the current (2014-2020) planning
period it is planned that 3 of the 9 operational programmes will tackle STl issues.

4 Two other financial sources are affecting the financial situation of universities: (1) the basic
research oriented fund: OTKA, and (2) General funding for HEIs and public research or-
ganizations — i.e., institutional funding for the basic conditions of organisations. These have
limited influence on industry-university collaborations.
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duced in 2014 - the 'Higher Education Supporting Agreement'. If firms support HEIls for
at least five years, they can deduct 20-50% of that sum from their tax base.

The measures previously described allowed the launch of new government initiatives
with relevant measures for industry-university partnerships (for more details see Inzelt
and Csonka 2008). The main purpose of these programmes is to improve the innova-
tive performance of the economy through raising the attractiveness to private entities of
participation in government financed projects or of cooperation arrangements. Pre-
sumably more intensive collaboration can improve the performance of actors and the
whole national economy.

3.2 Initiatives for industry-university collaboration

The government launched the first direct programme in 1999 following the major rede-
ployment of the economy and the science, technology and innovation (STI) system, but
before the second wave of legislation and programming. This early-bird programme,
Cooperative Research Centres (CRCs) attempted to counter the inherited poor links
between industry and universities. The aim of this initial programme was to improve
research collaboration between public research organisations and industry by creating
a network of public and private RDI actors where education, R&D and technology
transfer took place. The first call was financed from Hungarian budgetary sources,
whilst the second (some years later) was financed from EU Structural Funds. This pro-
gramme was a good learning exercise for both, public and private actors. Table VI-1
summarises the industry-university collaboration-related Sunrise (incoming) pro-
grammes with their Sunset phase (outgoing).

Table VI-1: Overview of main programmes enhancing Industry-university
collaboration

Programme Funding Period (year Short description
name source of first and
last call)
CRCs I. RTIF 1999 The funding was provided for the HElIs for 3
CRCs Il EU Struc- 2004 years. It supported R&D and curricula de-
tural Funds velopment and aimed for sustainable part-

nerships. The first call funded 5 centres
and the second added 14 CRCs at HEIs
and PROs.
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Programme
name

Funding
source

Period (year
of first and
last call)

Short description

Regional Uni-
versity Knowl-
edge Centres

RTIF

2004-2006

The support was available for consortia
lead by HEIs collaborating with various
partners (small-large companies, govern-
ment) achieving high-level R&D and inno-
vative activities for the benefit of their re-
gional environment. The 3 calls established
18 RUKC:s in total with 14 HEls. Funding
was provided for 3-4 years.

R&D Centres

EU Struc-
tural Funds

2007-2009

The programme supported the survival of
previous CRCs and/or RUKCs with the
specific aims a) product/process innova-
tions market utilisation, b) RDI services for
the business sphere and c) the creation of
new workplaces (mainly for PhDs and
postdocs) either at the HEIs or at the firms.
The 3+2 calls supported 13 R&D centres in
total for 3 years.

National Tech-
nology Platform

RTIF

2007-2009

This was the first initiative which put the
business actors into the lead role. The
Centres should lead to strategic partner-
ships between the business sphere and
research organisations realising commer-
cially relevant R&D based innovations and
ensure the participation of PhDs and young
researchers in the projects. Support was
available for 1, 5-4 years for the 98 projects
in the 5 targeted sectors.

Regional & Sec-
toral HE collabo-
ration

EU Struc-
tural Funds

2012-2014

This programme was targeting the HEIs to
improve their services and embeddedness
into the regional/sectoral economies by
enhancing collaborations and collaborative
capacities at the HEIs. 9 institutes bene-
fited from the 15 supported projects. The
funding period was up to 2 years.

R&D Competi-
tiveness and
Excellence Con-
tracts

RTIF

EU Struc-
tural Funds

2012-
2015

This is a top-down initiative for the creation
of projects with substantial R&D and indus-
trial results improving the national competi-
tiveness. 8 industry-led projects were
awarded both in 2013 and 2015. Projects’
length is up to 4 years. The continuation of
this programme is realised from a different
funding source since 2015 call.

Source: Authors' compilation

The programme period (the years of the first and last calls) illustrates quite well how
each programme enters the Sunset phase after a relatively short life-span. Pre-, in-
terim- and post-evaluations of programmes were rare, and CRCs were among the few
programmes which had post-evaluation. The 2005 evaluation report stated that the
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programme had contributed to the improvement of the RDI activities of the partners
and of education, but had not achieved any breakthrough in intensifying public-private
R&D collaboration (NKTH 2005). Although the evaluation recommended continuing the
programme, the authorities preferred to launch another one with a modified scheme.
The main target of the new programme was not significantly different but it required
(technical/administrative) adjustment to the new conditions from the actors. These
CRCs were originally meant to be a broad and loose form of collaboration to meet the
various needs posed by firms from SMEs to multinational corporations. Thus collabora-
tion moved in the direction of research services where the university contributed to the
production processes or in other fields beyond the core competences of the firms.

Following the new legislation, the government launched new major support pro-
grammes in 2004, among them one for the establishment of Regional University
Knowledge Centres (RUKCs). This programme targeted already established partner-
ships on which these new networks could be built.5 (The programme was maintained
for 3 calls, during which it was renamed the 'Pazmany Péter' programme). In practice,
this programme was more suitable for real co-development while the CRCs were still
used to utilise existing knowledge at the HEIs. The RUKCs were intended to undertake
deeper common R&D activities, but could contribute only towards incremental innova-
tion. It was the result of a complex situation where neither the participants themselves
were fully prepared to be engaged in substantial collaborative research and/or innova-
tion nor their ecosystem was favourable for such efforts.

The launch of a new programme for the establishment of R&D centres coincided with a
new EU funding period (2007-2013).6 The explicit aim of the R&D Centres programme
was to strengthen and develop the partnerships established under the previous pro-
grammes of RUKCs or CRCs. The reason for launching a new programme instead of
continuing the previous ones was motivated largely by changed sources of funding
(newly available EU Structural Funds instead of the Hungarian RTIF) and the different
requirements for using those funds.7” The new programme was launched before the
previous one had been evaluated and the potential good or negative experiences could
have been used.

5  For a more detailed overview of the first government programmes supporting university-
industry collaborations, see Inzelt 2003.

6  The new framework to use EU Structural Funds created an opportunity for the Hungarian
government to re-design previous programmes while re-allocating them between the fund-
ing sources.

7 Debate would lead us far from the focus of our paper were we to examine real or fake mo-
tivation.
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Another new programme was the National Technology Programme (NTP) which used
national resources (RTIF). The leading role in this collaboration was played by busi-
ness. Similar to the RUKC programme — and unlike the CRC programme - this also
provided funding for business participants in collaboration, although, typically, they had
to spend this support on R&D activities within the project. These business and technol-
ogy-driven projects focused on five thematic fields: a) life sciences, b) making industry
competitive, c) competitive food industry and agriculture, d) sustainable environment
and e) defence.

As table VI-1 clearly shows, there were neither calls nor new programmes between
2009 and 2012, and one of the important reasons for this interruption was the global
economic crisis which brought about budgetary cuts — not only in the programmes, but
also in the general funding of the scientific sphere. Another reason was changing gov-
ernment philosophy after the General Election of 2010 and the reorganisation of RDI-
related government agencies. After those changes two new programmes were
launched in 2012 with different funding sources.

The R&D Competitiveness and Excellence contracts may be regarded as a successor
to the NTP programme. Similarly, they are funded from national resources (RTIF)8.
Industry was assigned the leading role in the project to produce product/process inno-
vation (and patents) with a high impact value, and, in addition, it may also set the direc-
tion for public research organisations (PROs) for future collaboration. Creating new
R&D jobs, achieving income from the government supported RDI activities or from its
results will achieve 30% of the government support and (at least) maintaining R&D
expenditure at the same level as before were also among the expectations of the pro-
gramme. A new feature of this measure was the (partly) top-down coordination of the
project to concentrate on a few strategic sectors in Hungary as well as in the develop-
ment regions.

The other line of funding was designed mainly to support the development of the HEIls
for the needs of the 21% century. The EU Structural Funds were directed to enhance
the regional and sectoral collaboration of HEIs and later (from 2015) to improve their
regional, social and economic role. Universities have to create and maintain knowledge
services relevant for the economy; boost their competitiveness and services for their
socio-economic environment. Three sub-fields focused on: a) territorial/regional col-
laboration and integration, b) sectoral collaboration and integration and c) improvement
of institutional services. The programme targeted the larger HEls — typically with

8 Its latest, 2015 call is included among the government programmes financed by the EU
Structural Funds.
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20,000 or more enrolled students. The tasks to be supported included organisational
development, training programmes, networking, inter-national collaboration, career
services and mentoring.

There are a few new programmes in the pipeline aimed at further enhancing industry-
university collaboration. Reflecting Horizon2020, the Higher Education Industry Col-
laboration Centres (HEICCs) are drafted in the Hungarian Smart Specialisation strat-
egy (S3). According to the plan, it will be supported in the current funding period of the
EU Structural Funds to improve the knowledge transfer mechanisms between the two
spheres.9 It will target improving the HEIs' infrastructure and related knowledge capaci-
ties, so helping them to becoming capable partners of industry in internationally com-
petitive RDI activities. The support will be available not only for R&D but to improve
human capacities and 'soft skills'. The characteristics of the planned new programme
suggest that the government has realised that the previous programmes were not able
to achieve a breakthrough in invigorating industry-university linkages, and that this was
partly due to the weaknesses of the general innovation ecosystem. The new pro-
gramme emphasises the importance of investing in physical and human capabilities to
make the HEIs more attractive for collaboration with business organisations.

This short overview of the programmes targeting industry-university linkages has high-
lighted the common efforts of these programmes to modernise HEls to be able to pro-
vide relevant knowledge services to the economy and also to improve the RDI activities
of companies through collaboration. Differences among the programmes may be seen
in several features: favouring knowledge diffusion or knowledge generation; leadership
role for HEIs or industry. The frequently changing programmes meant that the actors
had to adjust regularly to ensure continuing, calculable support — despite the consistent
policy target of more industry-university collaboration. A frequently changing adminis-
trative framework hinders the emergence of sustainable linkages, processes or struc-
tures, lacking the stability necessary for the development of RDI partnerships. The em-
pirical section focuses on this issue.

9 Higher Education Industry Collaboration Centres has been mentioned in the Hungarian
(S3) as a pilot project for future policy intervention. The idea is based on the quadruple he-
lix model with the aim to jointly develop curricula and education methods, on subjects that
meet technological needs of industry, harmonise their accreditation activities, and develop
a common structure and practice-oriented (dual) education. The details of this project —
foreseen to launch in 2016 — was unknown at the time during the preparation of this chap-
ter. Therefore we omit to discuss its characteristics in detail (such as Table VI-1) but men-
tion as one potentially significant instrument in the future.
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4 The case of the Széchenyi Istvan University: collabora-
tion with the automotive industry

Our empirical research investigates how industry-university collaboration has evolved
over the past two decades at the Széchenyi Istvan University (the SZE). One of the
important questions was how the previously described programmes operated at the
university and how they influenced its collaboration with industry.

In the region of this university the automotive industry is strong and there are a great
variety of firms who are potential ‘clients' for university knowledge. The SZE has devel-
oped a long standing partnership with the automotive industry which we are investigat-
ing.10

The case study is based on interviews with faculty members, previous and present
project leaders at the university and with business people involved in collaboration for
many years - and who so have a clear view of how linkages have evolved over time.
Other sources were project reports and additional available relevant documents.

4.1 Local environment

The SZE is situated in Gyér, in the Northwest of Hungary very near the Austrian and
Slovakian borders — a well-developed area of the country. The region hosts two univer-
sities, the 'Széchenyi Istvan' University in Gy6r and the University of West Hungary
(UWH) in Sopron. The SZE is traditionally strong in engineering and, latterly, in busi-
ness and economics, whilst UWH concentrates more on forestry and the humanities.

The automotive industry has a long tradition in the region and a major boost to the re-
gion's economy was the arrival of the Audi company in Gy6r in 1993. During more than
two decades of operation the company has steadily grown and broadened its operation
expanding from engine production to car assembly and engine development. Along this
route they have realised the importance of the local HE institution not only as a source
of new staff but also as an R&D partner. The company has received a significant
amount of direct government support for investment and development and so they
were not eligible to participate in R&D support programmes,11 although they have es-
tablished contacts with the SZE in many other ways. The company is active in support-

10 The university also collaborates with firms in other industries (e.g., health and agriculture)
but to a lesser extent.

11 Support from government R&D programs funded from EU Structural Funds falls under the
'de minimis' aid rule. Therefore firms whose cumulated state aid exceeds the relevant level
of support intensity must not be supported in those programs.
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ing various student projects (e.g. Formula Student) which contributes to practice-
oriented education and the motivation of students. The company soon became one of
the most important partners of the SZE both in education and research. Following Audi
many international suppliers settled there, establishing subsidiaries in the local indus-
trial park or nearby. Local SMEs could also boost their business as local suppliers of
the large multinational ecosystems. Currently many of the largest companies in the
region are involved in the automotive industry (e.g. BOS Bt, Delphi Hungary, GM Hun-
gary, Luk-Savaria Kft, Nemak Kft, Raba Nyrt, SMR Bt.) and the total manufacturing
industry provided 41% of the region's GDP (in 2011, KSH 2015).

The history of the SZE started in 1968 when a college was established to train engi-
neers for the automotive and telecommunication industries.12 This new institution was
founded to meet the needs of the large socialist enterprises initiated by the 'industrial
captains' in the region. Since the transition began, the college has broadened its engi-
neering teaching activities and offers courses in economics, health, the arts and law. In
2002 the college was transformed into the university which we know at present. The
SZE is a typical doctorate granting mainly engineering focused university; the number
of students has constantly grown and is now around 12,000, of which some 60% study
engineering. The size of teaching staff is also rather limited - which creates a natural
limit for collaboration. Currently, the teaching staff numbers above 400, but within that
figure the number of research positions is very low.13 This university is a good example
for public-private cooperation because it has close contacts with industry in education,
research service and third mission activities since its establishment. But in scaling up
those activities government/public funding have been playing an important role since
the mid-1990s.

4.2 Major collaborative projects

The origins of the partnership with the automotive industry go back to before the main
government programmes were launched. Two important initiatives took place in the
first decade of transition, in the 1990s, born of the initiatives of regional actors.

First of all, in 1996 a foundation was established called the 'Practice Foundation'. This
provided practice within a company for engineering students before graduation and

12 There were some HElIs in the region previously - established in the 18" century and mainly
focusing on the humanities or theology, but those had disappeared by the late 19" century.

13 This refers to those positions that were created mainly for research purposes. Many of the
university's teaching staff is also involved in research activities besides education in more
or less of their working time.
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involved business professionals in their education. This proved a great success as stu-
dents acquired relevant knowledge during their education and either firms specifically
looking for trainees or other companies could employ new graduates who arrived with
good practical knowledge and without the need for time-consuming on-the-job training.
This partnership started with some 70 companies and now has around 200 industrial
partners.

Secondly, in 2000, based on the initiative of some of the larger automotive companies,
the Pannon Automotive Cluster (PANAC) was born to support Hungarian suppliers in
connecting with global supplier chains, to improve their quality and value-added, to
help the internationalisation of members and to improve their visibility in Hungary and
in Europe. Towards the end of 2001 — following an invitation from the cluster manage-
ment — the SZE joined the cluster to enrich the knowledge-base of PANAC. The clus-
ter's activity in the field or R&D and innovation is very limited, but it is a good example
of large companies taking the initiative in establishing collaborative activity.

These early bottom-up collaboration initiatives served as a good basis to react rapidly
to new government measures, and the SZE was very responsive to the calls issued by
the various government programmes. Although the SZE is, regionally, a strongly em-
bedded HEI with active industrial linkages, building effective links has not proved to be
an easy task. At the beginning of the 2000s, industry (especially the local SME sector)
was not prepared to engage in R&D collaboration and to absorb external knowledge;
nor was the HEI sector capable of producing up-to-date industry-relevant knowledge.
Table VI-2 gives an overview of the collaborative projects which were launched and
supported in the frame of various government programmes, summarised in table VI-1.
The university was among the winners in most programmes. Since 2004 the 6 main
selected university-industry projects have received a total of EUR 19.3 M funding from
the government (both university and industry partners). Additionally the industrial part-
ners have contributed at least EUR 6.8 M to the projects from their own resources. The
available documents contained only sparse information on the final amount of industry
contribution and they were not sufficient to determine the share of cash and in kind
contributions.
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The projects that followed each other under the umbrella of various government pro-
grammes were common in the sense that new projects reacted to emerging industrial
needs and from time to time built on previous partnerships. However some of the pro-
jects differed — by leading partners, by participating actors (some organisations contin-
ued collaboration, others stopped and new ones joined), by beneficiaries, by research
strategy or by management.

There were certain projects like predecessors-successors to each other in their intents
and purposes, whilst others differed remarkably from the earlier instruments. The short
life of programmes influenced collaboration and usually had a strong impact on manag-
ing the projects.

4.21 Predecessor-successor types (2-2)

R&D services, networking

The first of the major collaborative projects under government programmes was the
Automotive, Electronics and Logistics (AEL) CRC which brought together 4 academic
partners and 23 business organisations. This was the first government programme
(second call, CRCs Il) which attempted to improve collaboration between industry and
science. The main aim of the AEL CRC was to improve common RDI activities in order
to boost the regional economy's international competitiveness. The activities were or-
ganised around 5 main topics: a) automotive industry technologies and services, b)
electronic control and testing processes, c) informatics — process modelling and simu-
lation, d) regional and international economics and e) infrastructure development. The
projects undertaken were conducted by bilateral collaboration between the partner
firms and the HEIs, and the results were used directly by the partner firm. With such a
comprehensive research strategy, it was difficult to achieve a high impact, and it be-
came clear that the research activity and level of the various sub-projects and partner
firms had shown great variety and that the HEIs themselves had been unable to con-
tribute significantly to any breakthrough development by their services.

The 2007 call for R&D Centres offered an opportunity for the SZE to continue its part-
nerships established under the AEL CRC. Apart from some technical changes in the
management and operation of the centre, the SZE was now the only HEI in the project.
Another change was to transfer the managerial role to the Universitas Gy6r Non-profit
Ltd. This organisation was in a special situation because owned by the university but
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having more freedom in financial management than the university itself. 14 The basic
aims of the collaboration remained much the same as during the previous period
(CRCs Il) with additional emphasis on creating Human Resources and technological
infrastructure for sustainable development. The project's research strategy had now
four pillars: a) automotive industry, b) electronics and informatics, c) logistics and
packaging and d) transport infrastructure. Although the research fields show a signifi-
cant overlap with the previous centre, only 4 of the 28 business partners of this consor-
tium had been members of both partnerships. Among them there are two smaller Hun-
garian companies (Ajka Elektronika and Szintézis) and two larger with foreign owner-
ship (HBM and GM Powertrain Magyarorszag) and they are from different industries:
electronics, IT, construction and automotive.

Focused R&D collaboration

Another 'line' of projects was initiated by the RUKC call. The programme was meant to
address the weakness of CRCs and required more focused and more forward-looking
RDI collaboration from the partners. Therefore the RUKC for the Automotive Industry in
Gyér was established with 3 industrial partners, one of whom had already participated
in the AEL CRC. Sapu, now SMR Ltd., is a foreign-owned subsidiary (previously part of
a German, now Indian multinational) providing rear-view mirrors and other plastic parts
for car manufacturers. They were involved both in the AEL CRC and in the RUKC, and,
although later they were not partners in other R&D programmes, they are still exploring
new opportunities and maintain their partnership in education. Although this consortium
had contained fewer and various types of business organisation, multilateral collabora-
tion among the partners had not taken place. In this sense the RUKC could not solve
the weakness of loose networking found in CRCs. Within the frame of the government-
funded project bilateral industry-university research projects were successful and gen-
erated a significant amount of research revenue for the firms. The RUKC was able to
contribute significantly to the enhancement of production technology development at
SMR. However, it seems that the centre could not establish an own identity for itself.
Research activities realised within the RUKC were part of the partner firms' regular
plans - helping to speed up the research process but not opening up new possibilities

14 This organisation was established in 1994 by the SZE's Foundation for business-type ac-
tivities in adult education, R&D, counselling and, additionally, in book publishing. In 2002
this organisation was transformed into a non-profit organisation and started to work more
closely together with the SZE. This organisation is able to receive financial and non-
financial (immaterial) gifts, supports and commissions from the business sphere and to util-
ize those sources according to the aims of the donors. In practice this organisation became
the main channel for industrial projects (with or without government support).
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for the partners. The lead role of the HEI may have distanced the firms and was not
able to create a common pool of knowledge and capacities for future developments.
Nevertheless, many outcomes of the centre have been built into education and into
successive projects of the university — also with other partners. Related to this project,
the university did create research positions, but these were later cancelled or changed
due to declining financial resources.

The Integrated Automotive Product & Process Technology (IAPPT) project (under the
NTP programme) could be seen as a modified successor to the RUKC. Modifications
included the possibility that 1 of the 4 partners had been changed and that, instead of
the university, a business organisation should have the leading role within the consor-
tium. Raba (Automotive Holdings Plc) was the largest company among the RUKC part-
ners and it became the coordinator for this project.15 A small, Hungarian-owned auto-
motive parts supplier, Borsodi Miihely Ltd. also decided to continue collaboration in this
new form. This project offered the opportunity for the participating firms to - roughly -
continue their research activities started with the RUKC, and so the research focus is
very similar: product/process development, quality and knowledge management proc-
esses. The fact that the realisation of this project - and also the 2™ phase of the AEL
CRC project - coincided with the impact of the economic crisis had some conse-
quences for these partnerships. The 3 firms in the IAPPT project were able to maintain
their RDI activities and even their collaborative activities, which may have contributed
to the crisis-resistance of these firms.

4.2.2 Remarkably different programmes

The industrial leadership — introduced in the NTP programme — appears also in one of
the latest programmes of industry-university collaboration, the R&D Competitiveness
and Excellence contract. Therefore the project "Automotive Production and Product
Development Capabilities" may be seen as a 'spiritual' successor to the IAPPT al-
though with different partners and research focus. It is intended to work for future-
oriented product and process technologies in the automotive industry. The 7 business
partners — led by GM Powertrain Hungary Ltd, a subsidiary producing engines for Opel
— are almost all new in the sense that they have not been partners with the SZE in pre-
vious government programmes. There are two other academic partners in the consor-
tium, strengthening the knowledge base available for the industrial partners. Consider-

15 Raéba Plc is one of the few giants from the socialist era able to transform itself successfully
into a market player. The company is now more than 100 years old and produces axles for
commercial vehicles, agri-machinery and parts for special vehicles.
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ing the short time since the launch of this collaboration, an assessment of the results is
not yet possible.

A different approach materialised with the "Cooperation between Higher Education,
Research Institutes and the automotive industry" project launched in 2013 without pro-
gramme-antecedent. It was established by 7 HEIs and a PRO as consortium members
and 26 companies joined as co-partners who have shown their willingness for future
collaboration. Among them we find not only active regional partners such as AUDI
HUNGARIA MOTOR Ltd, Borsodi Mihely Ltd, SMR and Raba, but other major compa-
nies from the automotive industry from all over the country (Knorr-Bremse Braking Sys-
tems, Mercedes-Benz Manufacturing Hungary, Continental Hungary etc.). The consor-
tium has set up an open collaboration to improve the services they offer for the auto-
motive industry, to better meet the demand for human resources and enhance the RDI
ecosystem. There are five aims of the collaboration: a) to develop industrial linkages, b)
to improve education, c) to improve R&D collaboration, d) to improve international rela-
tionships and e) to improve organisational and service development. Collaboration is
open to further industrial partners if they show commitment and offer their advice and
expertise.

The main advantage of the government programmes was their contribution to personal
networking and to the infrastructure development at the SZE. Additional funding was
substantial at the HEI and the firms were able to earn additional revenue based on their
RDI activities. The programmes have helped both sides to accumulate new experience,
skills and capabilities.

Organisational adaptation

The collaborative projects have initiated some significant organisational changes. Here
we summarise the project-related changes at the SZE.

An important challenge for collaboration was to break out from the usual disciplinary
separation within the HEI(s), as many requests posed by industrial partners could be
solved only with an inter-disciplinary approach. Some programmes (e.g. RUKC) tried to
counter this by establishing a new organisation (independent of the faculties) for col-
laboration - but with limited success. Other projects were executed in a 'virtual' organ-
isational form with a small management group and a flexible set of researchers from
the various university departments. Most companies found these university-based re-
search organisations too far removed from their usual practice of operation. Thus the
projects executed in the framework of government programmes remained like loosely-
fitting pieces of a jigsaw puzzle. The 2™ iteration of the CRC or the NTP projects was
theoretically built on the previous structures and/or partnerships, but they were not a
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direct successor to them, even though they realised new developments relevant to the
current situation of the partners.

To be able to create more synergy from the various automotive industry projects, the
SZE established recently (in 2011) an independent research group named the Re-
search Centre for the Automotive Industry (RCVI). This initiative has utilised some gov-
ernment programmes not directly targeting collaboration, but the enhancement of the
HEIs' capabilities (infrastructure) for industrial partnerships. This new centre is building
on the earlier CRCs and RUKC and broadening their research fields beyond automo-
bile production to include automotive development. The Centre aims at R&D collabora-
tion by providing human resources and services with an infrastructure suitable for
common work. The participating HE staff ensure that this centre is capable of carrying
out basic and 'targeted basic research' - which leads from experimental development to
research projects. They are also acting as an umbrella organisation for a few other
(automotive) projects realised in the framework of various government programmes.
The RCVI focuses on academia-type projects.

The collaboration with a large multinational company, Audi, has resulted in many
changes within the SZE's structure. In 2007 the former 'internal combustion engine’
department was transformed into a new department with Audi as patron. The next step
came in 2012 when this department, integrated with the 'material sciences' and 'auto-
motive production' departments became a new 'group of departments’, again with Audi
as patron. The latest changes took effect in 2015 when this group, together with the
'automotive development', 'environmental engineering' and 'logistics and forwarding'
departments, became the 'Audi Hungaria Faculty of Automotive Engineering'. In addi-
tion to engineering and anticipating a more pronounced future need for management
development, a new 'Leadership and Organisational Communication' department was
established within the Kautz Faculty of Business and Economics of the University. Dur-
ing these years AUDI HUNGARIA MOTOR Ltd. has been involved together with the
city and the university in the construction of a new educational building for the collabo-
rating departments that later become Audi Hungaria Faculty of Automotive Engineer-
ing. This Faculty is responsible for practice-oriented industrial assignments.

Thanks to these organisational changes, the university has become still more capable
of efficient collaboration with industry.

4.3 Enhancing linkages in practice: strengths and weaknesses

The fulfilment of all government programmes and projects is followed by various moni-
toring indicators, but in many cases these indicators are hardly comparable. A more
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systemic evaluation practice with a view of the outcomes and impacts of these pro-
grammes is missing from the Hungarian system (with a few exceptions such as the first
CRC programme or the programmes funded by EU Structural Funds)16. This section,
therefore, tries to assess the impact and legacy of the projects presented in the previ-
ous section based on interviews with the various stakeholders in the projects. Accord-
ing to their opinion, public-private collaborations are still in the nursery phase, and so
the main results of these projects sometimes do not coincide with the main aims of the
government programmes. There are still some weaknesses to overcome if we are to
have more intensive and complex industry-university linkages in Hungary.

Partners in the various collaborations do acknowledge that the government-supported
industry-university projects have contributed to the development of their business, but
they are still in a learning process: a) for the university to master some aspects of the
business mentality and b) for the firms to identify the kind of tasks and the ways in
which the HEI sector should be involved in their RDI activities. In hindsight, many part-
ners noted that neither the university nor the firms were ready for substantial R&D col-
laboration at the beginning of the 2000s. If anything, then minor development projects
had been realised bilaterally between single firms and the university instead of multilat-
eral cooperation resulting in breakthrough innovations. These projects may had been
relevant for the firm and provided additional income for the university, but their broader
impact was limited, Both sides, however, emphasised already that those early attempts
had been crucial in building linkages, in personal networking and in establishing long
standing contacts between the two spheres. With time, partners trusted each other
more and learned how the two spheres can work together. The successive pro-
grammes improved slightly in the sense that rather more networking and multilateral
relations came to life thanks to them.

The learning process at the SZE had to involve great efforts to transform the mind-set
of the faculty members. Traditionally professors or researchers from the university
tended to work even on industrial projects as academic ones. Their incentives and tar-
gets were different from those of the industrial partners and so collaboration was not
always smooth. Another difficulty with partnership lies in the limited time which faculty
members can devote to industrial projects alongside their teaching duties. Currently
there are no (or hardly any) research-only positions at the university and so all R&D
projects are only carried out part-time. An important adjustment was the organisational
changes and internal regulation of IPR-related issues at universities — which made

16 According to the beneficiaries, several programmes were launched without rational prepa-
ration and so the participants felt themselves ill-equipped for the task.
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them more suitable for collaboration. As a technical basis for collaboration, new instru-
ments and laboratory equipment were acquired utilising not only industry-university but
other government programmes also. Currently, the university has achieved the status
of being considered competitive in terms of infrastructure not only in Hungary but also
by regional (CEE) comparison. Therefore, the SZE was able to upgrade its services for
companies along with the CRCs and RUKC projects.

In general the business sector's R&D activity and limited interest in innovation have
had a strong influence on the fact that very few firms were interested in industry-
university collaboration when the first government programme was launched. Those
interested in searching for new knowledge or solutions to their production problems
were largely the ones involved in collaboration, such as the automotive industry firms.
The initial common projects were not aimed at new products or processes but at in-
cremental innovation good for both large enterprises and for small firms. Latter gov-
ernment programmes (following the R&D Centres programme) devoted more attention
to R&D-type collaboration than to collaboration in technology support activity — which is
much less useful to SMEs. Beyond that, Hungarian SMEs and some local subsidiaries
are still competing on a cost-base and not with the knowledge content of their products.
However a number of SMEs who could not afford certain machines or lacked knowl-
edge in certain respects enjoyed the services and advices of the SZE. Perhaps firms
require those kinds of service from universities which could be better provided by other
business entities — if available, then the local RDI system.

Although all government projects were fulfilling their initial direct goals and so speeded
up the development process at these companies, many managers also assumed that,
without the collaboration, they might have finished the projects earlier. Programmes
could be a boost to the university partners at the outset, but the number of collaborative
partners has not significantly increased over the last 10 years, and there are no more
than a few dozen recurrent industrial partners since the first CRC to the RCVI.

There are very few firms among those which collaborate in knowledge creation with the
university which could boost the number of R&D employees or continuously increase
the financial resources for R&D, but some of the subsidiaries of multinational corpora-
tions (MNCs), such as SMR, were able to implement new developments related to im-
provements in their production technology. Even Hungarian SMEs (e.g. Borsodi M-
hely) have recruited and continue to employ more researchers than 15 years ago.

On the university side the programmes have contributed to accumulated experience
through collaboration and to improved infrastructure. These changes have made the
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university capable of offering upgraded R&D activity and more complex services and
guidance for local companies.

The value of R&D contracts from industry has, during the last four years, grown from a
few hundred thousand to a few million Euros. At least half of that amount is generated
by AUDI HUNGARIA MOTOR Ltd. Although the majority of their collaborative tasks are
still related to production processes and are typically engineering problem-solving
tasks, the positive experiences of collaboration have resulted in more complex projects
in the field of engine development. Even Audi's German headquarters have realised
the potential of collaboration and have started to involve the university in certain re-
search and experimental development projects.17 This success, however, has a double
effect on the local industry-university collaboration. It clearly generates an atmosphere
which enhances the attractiveness of the university in many respects, but the Audi
connection may also have a deterrent effect on the university's collaboration with other
firms, due to the limited HR capacity.

Beside RDI collaboration, the SZE has established relationships with the broader in-
dustrial community in the field of education, which are much more active, durable and
successful. Many firms turn to the university for training for their employees and there
are many firms in the region who participate in graduate education. Firms are either
receiving trainees — in the hope that some of them will continue to work there after
graduation — or are seconding colleagues for certain practice-oriented lectures or
courses. Even if they are not patrons of whole departments or faculties, they are trying
to contribute to the development of education in their various ways. Some firms, such
as SMR, may initiate the launch of education in special fields ensuring the knowledge-
transfer essential for their own future engineers' methods. Other firms may also join in
the education of certain practice-relevant topics, and practices.

In order to upgrade the curricula offered and provide up-to-date practical knowledge for
the students, the SZE and AUDI HUNGARIA MOTOR Ltd have introduced a double
employment system. This means that the company will release some of its employees
to become faculty members at the university. In this framework — and in other ways —
many Audi employees or ex-employees have contributed to the enhancement of edu-
cation at the university by making the curricula more practice-oriented, introducing new
courses and offering specialised, in-depth lectures for the students. Further, the univer-
sity and the company have just launched a pilot project to provide 'hands-on' practical

17 Note: during the preparation of this paper a huge scandal erupted in the VW group in which
engines produced at Audi Hungaria might be involved. The future impact of this scandal on
the local subsidiary and on its external linkages is still to be seen.
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opportunities for university lecturers (with an academic background) in order to refresh
their teaching curricula and practice. It seems that this two-way knowledge flow en-
riches the experiences of the university staff: it is well received and may contribute not
only to a higher level of education but to more collaboration also.

5 Main conclusions

Industry-university linkages could emerge in various fields and for various tasks serving
to enhance the RDI system in a multi-faceted way. Its importance is also realised by
those governments who are trying to improve the RDI performance in a given country.
The framework conditions facilitating knowledge-flow between university and industry
strongly influence the strength and intensity of these linkages.

The Hungarian government has launched a series of different programmes with the
ultimate common aim of improving industry-university collaboration and thus enhancing
knowledge utilisation. However the government programmes were short-lived, and,
even if the main aims remained the same, new programmes were launched with modi-
fied conditions and features every 3-5 years. Trial and error characterised this activity,
and changes were rarely, if ever, based on evaluation between the Sunrise and Sunset
phases of programmes. Monitoring the results of the programmes was not always well
organised and so the exact reasons for failure or success and the consequences of
government initiatives could not be understood by the targeted actors. Sometimes the
modifications had their origin in technical changes which required potential partners to
adapt continuously and so hindered the accumulation of knowledge and experience.

The positive side of the programmes focusing on industry-university linkages includes
the fact that they did facilitate the building of partnerships and supported many joint
RDI efforts. Even if the direct results of certain projects may not seem to be ground-
breaking they have many additional side-effects which improved both parties' capabili-
ties for collaboration. A few Hungarian firms — following the example of MNCs — im-
proved their innovative capabilities and the universities themselves improved their in-
frastructure for innovative services as well as the mind-set of faculty members. Col-
laborations has brought a lot of benefits into education by providing up-to-date knowl-
edge for the students and thus more useful graduates for the industry as the coopera-
tion of SZE with AUDI HUNGARIA MOTOR Ltd has illustrated.

Some weaknesses of the governmental programmes can also be seen. The short fund-
ing period of the successive programmes has caused continuous adjustments which
blocks the formation of permanent structures. The short-lived programmes were not
able to attract a critical mass of partners and projects and cannot reach durable effects.
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The projects can hardly contribute in a sustainable way to the increase of R&D expen-
diture or employment. Very few partners committed themselves to longer strategic
partnerships, and in most cases collaborations were either seriously cut back or simply
froze in the absence of government support. Within a decade-and-a-half successive
government programmes could not significantly change the low proportion of innovative
companies and their limited absorption capacity for external knowledge from universi-
ties. Even if the projects had created networks of companies and the university, col-
laboration remained bilateral. To reach network-type collaboration is a time-consuming
process. Thus the wide-ranging dissemination and exploitation of academic research is
still lacking. This situation is still a burdening factor for industry-university linkages.

The broad policy mix which the government has used during the past 15 years has
basically lacked some initiatives for strengthening the basic capabilities necessary for
successful industry-university collaboration. Looking at the main targets of the pro-
grammes the encouragement of less advanced forms of collaboration was lacking. The
programmes mainly encourage the most advanced forms — joint research activity. This
has worked with the partners with previous linkages and who are capable of trust, but it
has scarcely worked at all among partners who have had no previous - at least, at
arm's length - linkages. However, the programmes have contributed to the establish-
ment of arm's length linkages at previously non-cooperating actors. The success or
failure of a programme is not a simple 'yes or no' question: even if the projects could
not perform perfectly according to the main aim, they had positive effects on building
up initial linkages, and in this sense the government programmes could contribute to
the sustainable development of industry-university partnerships. Programmes which
take into account the importance of the gradual approach may well attract more com-
panies to engage in serious and productive collaboration.
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Appendix
List of abbreviations
AEL (CRC) Automotive, Electronics and Logistics (Cooperative Research Centre)
BME Budapesti Mlszaki és Gazdasagtudomanyi Egyetem / Budapest University
of Technology and Economics
BMF Budapest Miszaki Féiskola / Budapest College of Technology
CEE Central and Eastern Europe
CRC(s) Cooperative Research Centre(s)
EC European Commission
EU European Union
FDI Foreign Direct Investment
GDP Gross Domestic Product
GERD Gross Domestic Expenditures on Research and Development
HE Higher Education
HEICCs Higher Education —Industry Collaboration Centres
HEls Higher Education Institutions
HR Human Resources
IPPT Integrated Automotive Product and Process Technology
KF Kecskemét College (soon: Pallas Athene University)
KSH (= HCSO) Ko&zponti Statisztikai Hivatal / Hungarian Central Statistical Office
ME University of Miskolc
MNC(s) Multinational Corporation(s)
NIS National InnovationSystem
NKFP Nemzeti Kutatasi és Fejlesztési Programok / National Research and Devel-
opment Programs
NTP National Technology Program
OE Obuda University
OTKA Orszagos Tudomanyos Kutatasi Alapprogramok / Hungarian Scientific Re-
search Fund
PANAC Pannon Automotive Cluster
PE University of Pannonia
PPPs Public-Private Partnerships
PRO(s) Public Research Organisation(s)
R&D Research and Development
RCVI Research Centre for the Automotive Industry
RDI Research, Development and Innovation
RTIF Research, Technology and Innovation Fund
RUKC(s) Regional University Knowledge Centre(s)
S3 Smart Specialization Strategy
SMEs Small and Medium Sized Enterprises
STI Science, Technology and Innovation
SZE Széchenyi Istvan University
SZTAKI Institute for Computer Science and Control, Hungarian Academy of Sci-
ences
SZTE University of Szeged
UWH University of West Hungary
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Vil Korean Approach to the public-private partnerships
in research and innovation: Focusing on Daedeok
Innopolis

Sunyang Chung

1 Introduction

Korea has become a developed country from a very poor country in five decades. The
gross domestic product (GDP) per capita of Korea increased from 80 US$ in 1962 to
28,338% in 2015 (National Statistical Office, Each Year). There has been no such a
remarkable story of economic development in the world. Korea has produced lots of
competitive products in diverse industries and exported them in global markets. The
most important reason for the success is that Korea has accumulated strong techno-
logical and innovation capabilities since the beginning of its industrialisation. The Ko-
rean government has implemented a series of good science and technology (S&T)
policies, increased investment in research and development (R&D) to a large scale,
and made great efforts to nurture and produce well qualified scientists and engineers.
Based on the technological capabilities, Korean companies have introduced good
products and services to international markets.

There are many unique characteristics in the Korean approach to technological innova-
tions. For examples, the role of government has been very essential in technological
development of Korea. The Korean government has increased its R&D investment and
induced private companies to increase their own R&D investment. It established public
research institutes according to major S&T areas in order to develop relevant technolo-
gies effectively. The government has also made a great effort in activating the collabo-
ration among industrial companies, public research institutes, and universities. Based
on the close collaboration with other innovation actors, Korean industrial companies
have accumulated and expanded their technological and innovation capabilities.

One of the important characteristics of the Korean approach is that Korea has poured
great efforts to strengthen the public and private partnership in research and innova-
tion. The concept of national innovation system has been well applied to Korea be-
cause it emphasizes the cooperation among public research institutes, industries and
universities in a national innovation system. As Korea was late in its economic and
technological development, such partnership has been essential in fully mobilising
scarce R&D and innovation resources and generating as much innovations as possi-
ble. However, it was not until the middle of the 1980s that the public and private part-
nership was possible, because Korea established its public research institutes in the
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1970s and Korean industrial companies have engaged in R&D and innovation activities
only since the middle of the 1980s. The National R&D Program, which was initiated in
1980s and emphasized the public and private collaboration in research and innovation,
has played an essential role.

However it deserves to mention that Korea started to establish an innovation cluster,
Daedeok Science Town, in 1973 when there were no sufficient S&T and innovation
infrastructure. Even though it was in the beginning of Korean economic and technologi-
cal development, Korea has an ambitious and long-term goal to make Daedeok Sci-
ence Town as a R&D and innovation hub in Korea by accumulating public and private
R&D and innovation actors in the centre of South Korea and strengthening the collabo-
ration between these actors. It took about 30 years to finish the construction of the
Daedeok Science Town. At the beginning, as it was mainly composed of public re-
search institutes, i.e. government-sponsored research institutes (GRIs), Daedock Sci-
ence Town concentrated heavily on R&D activities rather than innovation and commer-
cialisation of R&D results. Since the middle of the 2000s, however, Daedeok Science
Town has been transforming into world-level innovation cluster by concentrating on the
commercialisation of R&D results and creation of economic value added. It even
changed its name into Daedeok Innopolis from Daedeok Science Town.

The Korean approach to the public and private partnership in research and innovation
will be of interest to international readers. Therefore this chapter will handle this topic,
and it is organised as follow. Section 2, followed by the introduction in section 1, will be
the short theoretical discussion on the public and private partnership in research and
innovation. In particular it focuses on innovation system theory and discusses the rela-
tionship among national innovation system, regional innovation system and innovation
cluster. In section 3 we will discuss the development of Korean national innovation sys-
tem, particularly focusing on the public and private partnership in research and tech-
nology. Section 4 will focus on the discussion on the development of Daedeok Innopo-
lis (Science Town) from the perspectives of the public and private partnership in re-
search and innovation. Daedeok Innopolis is the first innovation cluster in Korea which
has been established by the Korean central government to strengthen the public and
private partnership in research and innovation. It has unique characteristics which
might be of interest for international readers. Finally, in section 5, we will conclude our
discussion and generate some policy implications which will be interesting for other
countries.
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2 Literature review on the public-private-partnership in
research and innovation

One of the important theories about the public and private partnership in research and
innovation is the theory on innovation system. Around the end of the 1980s, a system
approach to technological innovations has been raised, especially after analysing the
Japanese success in the 1970s and 1980s. In particular, Freeman (1987) argued that
the Japanese success at that time resulted from a close cooperation among govern-
ment, academia, public research sector and industry. He named this collaboration
model as a national innovation system. It implies that Japan was successful in formu-
lating and implementing a national innovation system which led to the economic suc-
cess. Under the concept of national innovation system, Lundvall and his colleagues
carried out a series on theoretical studies on national innovation system, especially
focusing on interactive learning and institutional change (Lundvall 1992). Nelson (1993)
carried out wide-spread international comparisons between different national innova-
tion systems and identified that there were very diverse approaches to the develop-
ment of national innovation systems among countries.

There were also several studies on the Korean national innovation system. Analysing
the Korean national innovation system, Kim (1993) emphasized that Korea was moving
from the phase of imitation into the phase of creative imitation and it should move into
the phase of innovation. Chung and Lay (1997) emphasized that S&T policies should
be based on country-specific frame conditions, especially national innovation system,
and compared the influences of the country-specific frame conditions on S&T policies
between Korea and Germany. They emphasized that country-specific national innova-
tion system is essential reference for S&T and innovation policies and therefore na-
tional innovation policies should be based on country-specific characteristics of national
innovation system.

In the 1990s, many scholars started to investigate regional innovation system (Chung
1996, Chung 1999, Cooke et al. 1997, Braczyk et al. 1998). This reflects well the in-
creasing importance of regions in S&T, business, and economic activities. The regional
innovation system will also be a good policy concept to generate, implement, and ap-
propriate efficient sectoral innovation systems in regions, because regions develop
different economic sectors due to their specific economic and S&T conditions (Chung
2002). Therefore, many regional governments in the world have tried to formulate their
own regional innovation systems in terms of various policy instruments. This concept
has also been studied by scholars in economic geography (Storper 1995, Koschatzky
2002).
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In Korea, there have been several studies on regional innovation system (Chung 1999,
Chung 2002, Lee and Chung 2000). In particular, Chung (2002) emphasized that a
competent national innovation system is composed of sound regional innovation sys-
tems, and he analysed Korean regional innovation systems and concluded that the
Korean national innovation systems were relatively weak, as it had only three ad-
vanced regional innovation systems, six fast developing regional innovation systems
and seven less developed regional innovation systems. He emphasized that Korean
regional innovation systems should be refined and further developed based on the ac-
tive support by the central government, the active interactive learning between innova-
tion actors, and also the close cooperation between the central and regional govern-
ments.

The concept of regional innovation system could be extended to local innovation sys-
tem. Chung (2012) argued that local innovation system is an innovation system for
small geographical area such as county or district, while regional innovation system
deals with rather broader geographical area such as state, metropolitan city, or prov-
ince. In this sense, a regional innovation system is composed of several local innova-
tion systems, as a national innovation system consist with several regional innovation
systems. From this point of view, we argue that there is a hierarchy among innovation
systems, i.e. local, regional, and national innovation systems (see figure VII-1). The
basic building stones of any innovation system are innovation clusters.

An innovation cluster is defined as a complex of public and private innovation actors in
a very small region and a partnership among those innovation actors. Innovation clus-
ter can be regarded as a minimum unit of the public and private partnership in research
and innovation. The reason why we emphasize the hierarchy of innovation systems
and innovation clusters is that there have been lots of confusions in academic and ac-
tual policy communities in the concepts of those different levels of innovation systems
and innovation clusters. Therefore there have been significant difficulties in aligning the
policies on those different levels and regional innovation policies on one level, for ex-
ample regional level, have been implemented without taking those on other levels into
account.
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Figure VII-1: Hierarchy of innovation systems
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There have been similar definitions and discussions on innovation clusters. Represen-
tatively, Porter (1998) defined a cluster as a geographical concentration of intercon-
nected companies and institutions in a particular field. A cluster encompasses not only
an array of linked industries and inter-related companies, such as suppliers and cus-
tomers but also governmental and other institutions like universities, public research
institutes and other agencies. In this sense, Porter's concept on cluster indicates inno-
vation cluster.

Lublinski (2003) defined a cluster as a group of proximate firms from multiple sectors
that are inter-linked by input/output, knowledge and other flows that may give rise to
agglomerative advantages. He emphasized that a cluster arises in order to generate
agglomeration advantage and the geographical proximity matters because it can gen-
erate labour market pooling, knowledge spill-overs, demanding local customers, and
trust-based effects. However this definition is focused on industrial companies, so it is
closely related to the concept of industrial cluster. Chiaroni and Chiesa (2006) defined
a cluster as a geographical concentration of actors in vertical and horizontal relation-
ships, showing a clear tendency of co-operating and of sharing their competences, all
involved in a localised infrastructure of support. OECD (2001) utilised a similar concept,
innovative cluster, from a different perspective of existing industrial cluster. According
to it, innovative cluster is an industrial cluster that also performs the role of R&D cluster
and covers a comprehensive process of R&D activities.

Chung (2012) argued that the concept of cluster has been evolving from industrial clus-
ter to innovation cluster and emphasized that innovation cluster is where innovation is
main function as well as main purposes. Therefore an innovation cluster covers the
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whole stages of innovation process from R&D to commercialisation of knowledge gen-
erated. In this sense, innovation cluster is called such as science park, technopark,
technovalley and so on. Chung et al. (2012) emphasized that innovation clusters are
the most effective policy instrument for implementing regional innovation systems and
argued that innovation clusters rather focus on innovation actors, who are directly en-
gaged in technological innovations, and their interrelationships, while regional innova-
tion systems include economic, social, and institutional environments comprehensively,
in addition to innovation actors.

The policy concept of innovation cluster and systems presupposes the strong partner-
ship between public and private innovation actors. The partnership could not be gener-
ated autonomously and therefore government might play an important role. This is par-
ticularly true for Korea because it has a short history of developing national and re-
gional innovation systems. The Korean government has poured great efforts in devel-
oping national and regional innovation systems as well as innovation clusters.

3 Development of Korean national innovation system

Korea has a short history of developing its national innovation system. According to
some studies on the historical development of Korean national innovation system, e.g.
MOST (1990), OECD (1996), Chung (2003), and Chung and Lay (1997), the Korean
government has played a crucial role. These studies discussed the development of
Korean national innovation system in terms of decades. Figure VII-2 shows the devel-
opment of the Korean national innovation system according to decades. The develop-
ment of Korean national innovation system started in the late 1960s. The Korean na-
tional innovation system started to be established by establishing public research insti-
tutes, i.e. government-sponsored research institutes (GRIs). It is not until the late
1990s that Korea operated a competent national innovation system and the public and
private partnership in research and innovation was generated, as Korea could have
three major pillars in national innovation system: public research sector, industry, and
academia. In this section, we will discuss the development of Korean national innova-
tion system by focusing on the public and private partnership in the national innovation
system.
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Figure VII-2: Development of Korean national innovation system
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The Korean national innovation system started in 1966 by establishing the Korea Insti-
tute of Science and Technology (KIST) as the first government-sponsored research
institute. It carried out low-level but comprehensive R&D activities, which were needed
by Korean industrial companies at that time. In order to provide the base of S&T and
innovation activities, the Korean government enacted the Law for Science and Tech-
nology Promotion in 1967 as the first S&T law in Korea. In 1967, the Ministry of Sci-
ence and Technology (MOST) was established for the first time in developing coun-
tries, whose task is formulating and implementing S&T policies. In those years, Korea
concentrated on the digestion and imitation of imported technologies from advanced
countries. There were no concrete S&T policy measures and programmes in the Ko-
rean system. Most technological needs were covered by KIST, which was the only pub-
lic research institute in Korea.

In the 1970s, the Korean government founded several government-sponsored research
institutes (GRIs) according to the KIST model, e.g. Korea Institute of Machinery and
Materials (KIMM), Korea Research Institute of Chemical Technology (KRICT), and
Electronics and Telecommunication Research Institute (ETRI). These government-
sponsored research institutes (GRIs) were the grounding stones of the Korean national
innovation system. These Korean government-sponsored research institutes have
played an important role in the development of Korean national economy. For example,
many of Korean world-class technologies were developed by these GRIs: ETRI devel-
oped and commercialized many ICTs, KIMM developed essential technologies for ship-
building, and KRICT supplied many technologies for Korean chemical and petrochemi-
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cal industries. During this period, the major emphasis of the S&T and innovation policy
shifted from the simple imitation of imported technologies to their complex adoption and
the domestic development of simple, less complex technologies. In this period, Korea
lacked well-qualified manpower to support the development of heavy and chemical
industries. Therefore, the Korean government established the Korea Advanced Institute
of Science (KAIS) in 1971, which was the predecessor of the Korea Advanced Institute
do Science and Technology (KAIST). In 1973 the Korean government initiated and
implemented a very ambitious plan to establish the Daedeok Science Town which is
about 150 km south of Seoul. This was the first innovation cluster in Korea and many of
GRIs and KAIS mentioned above would be expected to move into this science town.
The Korean government hoped this science town would become a growth engine for
the national economy by generating technological and innovation synergies between
GRIs and private institutes.

The 1980s were characterised by a very strong increase of industrial R&D activities
within the Korean national innovation system. Using several policy instruments, the
Korean government motivated industrial enterprises to establish their own R&D insti-
tutes, so that the number of private research institutes rose dramatically from 53 insti-
tutes in 1981 to 966 institutes in 1990 (KITA, each year). In 1982 the Ministry of Sci-
ence and Technology (MOST) initiated the first big project in the areas of S&T and in-
novation, National R&D Program. In this programme the industrial key technologies
that industrial companies could not deal with alone were developed through joint pro-
jects, especially between industrial companies and government-sponsored research
institutes (MOST 1987). The National R&D Programme has been extended significantly
and played a crucial role in strengthening the public and private partnership in the Ko-
rean national innovation system.

Based on the strong increase in industrial R&D capabilities, in the 1990s, industrial
companies took over major areas of R&D activities, which were previously performed
by government-sponsored institutes (GRIs). Criticism on the role of public research
institutes rose in this period and there were frequent reorganisations, mergers and dis-
organisations of Korean public research institutes (Chung 2002, Chung et al. 2001, Yu
et al. 2002, Song et al. 2001). In this period, the Korean government very strongly pro-
moted R&D and innovation capabilities of Korean universities, which had been the
weakest point of the Korean national innovation system until this period (OECD 1996,
Chung 1996, Chung and Lay 1997). In order to strengthen academic R&D capabilities,
the government has initiated the Excellent Research Center (ERC) programme for the
most advanced research centres in universities in 1990. This programme consists of
Science Research Centers (SRCs) in the area of basic science and Engineering Re-
search Centers (ERCs) in the area of engineering and applied research. When a centre
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in a university is accepted as an excellent research centre, it can be supported by a
very large amount of money for ten years. These centres have played an important role
in enhancing R&D capabilities of Korean universities.

In the middle of the 1990s, the Korean government started to initiate regional innova-
tion policies (Chung 2002). Korea had developed in the middle of her capital city, Seoul
and its outskirts. The development of politics, economy, society and culture was con-
centrated in these areas, so that the regional level of industry, science and technology
was still very low. Korean research organisations were located in and around Seoul
and in Daedeok Science Town. Therefore the Korean government initiated the Master
Plan for Promoting Regional Science and Technology in 1999 and motivated regional
governments to implement their owns S&T policies, increase their R&D investment,
and establish an organisation for promoting technological innovations in their regional
administrations (Chung 1999, MOST 1999). In this period, six Technoparks were es-
tablished in Korean regions, i.e. metropolitan cities or provinces, which were expected
to become innovation clusters for Korean regions.

In the beginning of the 2000s, Korea could implement a competent national innovation
system which is fairly composed of public research sector, industry, and academia. As
Korea had essential three pillars in the national innovation system, she could activate
the public and private partnership in research and innovation. Since the beginning of
the 2000s, Korea has tried to refine and strengthen its national innovation system, es-
pecially by increasing its national R&D expenditures. The national R&D expenditures
per GDP increased from 2.18% in 2000 through 3.47% in 2000 to 4.15% in 2013
(KISTEP and MSIP, each year). Since 2012, Korea has become the most R&D inten-
sive country in the world. The policy focus of the Korean government has been placed
on implementing a creative national innovation system and generating as much eco-
nomic value added as possible from R&D and innovation activities. The Daedeok Sci-
ence Town (Innopolis), which was completed in 2003 after 30 years of construction,
was expected to become a hub of the Korean national innovation system by activating
the public and private partnership in research and innovation. In addition, the Korean
government has established more Technoparks in this period so that there are 18
Technoparks in Korea and at least one Technopark is operating in one province or me-
tropolis. They are expected to play an essential role in strengthening the regional inno-
vation systems where they are located.
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4 A Case of the Korean public and private partnership:
Daedeok Innopolis

4.1 Historical development of Daedeok Innopolis

The Daedeok Innopolis, whose old name is Daedeok Science Town, is the first innova-
tion cluster, which has been established in the centre of South Korea since the begin-
ning of the 1970s by the Korean central government to strengthen the public and pri-
vate partnership in research and innovation in Korean regional and national innovation
systems. The establishment of Daedeok Science Town started in 1973 with a goal of
becoming a representative model of Korean innovation cluster. From the beginning, it
aims at close collaboration between universities, public research institutes and private
companies in research and innovation (MISIP and Innopolis Foundation 2013). As fin-
ishing the basic infrastructure for R&D activities, major public research institutes moved
into this town at the beginning of the 1980s. Many Korean major companies, which
started their R&D activities, founded their R&D institutes in this town in order to
strengthen their collaboration with public research institutes. The Daedeok Science
Town has been expected to play a role of becoming a hub of producing knowledge and
growth engines of national economic development. Since its establishment, the
Daedeok Science Town has been developing in three periods (figure VII-3).

Figure VII-3: Development of Daedeok science town (Innopolis)
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Source: Extended from Lee and Chung (2014)

The first period is the establishing period from 1973 till 1992. The establishment of
Daedeok Science Town was started in 1973 by reflecting the economic and techno-
logical environment at the beginning of the 1970s. At that time, there was the 1% Oil
Shock which had a severe negative impact on the development of the fledgling Korean
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economy. The Korean government focused on the development of heavy and chemical
industries, which were very technology- and capital-intensive. As Korea had not accu-
mulated technological capabilities for these industries, the Korean government enacted
the Law for Developing Industrial Complexes in 1973 in order to effectively develop
technologies for these industries through activating the collaboration between public
entities and private companies within the complexes for technological and industrial
activities. Therefore six major industries were selected and one of two industrial com-
plexes per industry was built at the offshore of the southern parts of the Korean penin-
sula: steel-making (Pohang), nonferrous metal (Onsan), shipbuilding (Ulsan and
Geoje), machinery (Changwon), electronics (Gumi), and chemical industries (Ulsan
and Yeochon). In line with these efforts, the Korean government decided to establish
the Daedeok Science Town in 1973 to develop technologies more effectively through
activating the public and private partnerships in technology and innovation. However,
there were lots of difficulties in its construction due to the lack of experiences and eco-
nomic resources.

The construction of the Daedeok Science Town was activated in 1978 as several public
and private research institutes moved in the town. In 1978, Korea Standards Research
Institute (KSRI), which is now called Korea Research Institute of Standards and Sci-
ence (KRISS), Korea Research Institute of Ships & Ocean Engineering (KRISO), Korea
Research Institute of Chemical Technology (KRICT), Chungnam National University,
and Korea Nuclear Fuel Development Institute (KNFDI), which was merged into Korea
Atomic Energy Research Institute (KAERI), were moved in the Science Town. In addi-
tion, several private corporate research institutes such as Hanyoung Chemical Central
Research Institute and Lucky Central Research Institute were also moved in.

In March 1979, in order to manage the Daedeok Science Town more effectively, the
Office of Managing Daedeok Science Town was established. In the beginning of the
1980s, the major Korean government-sponsored research institutes, Korea Institute of
Machinery and Materials (KIMM), Korea Institute of Energy and Resources (KIER),
which is now called Korea Institute of Energy Research (KIER),placed into this town. In
1985, the S&T-oriented research university, Korea Advanced Institute of Science and
Technology (KAIST) moved into this town. In addition, the 1980s were characterised by
the strong increase in R&D capabilities of private corporate research institutes. There
were strong increase in the number of private corporate research institutes (KITA Each
Year) and several big corporate research institutes stationed in the Daedeok Science
Town. As a result the Daedeok Science Town had 15 government-sponsored research
institutes, eight private cooperate research institutes, so that 33 research organisations
and universities were working at the town as of the end of 1992. As a result, the Ko-
rean government held a ceremony of the completion of Daedeok Science Town in No-
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vember, 1992. Therefore it took 30 years to complete the Daedeok Science Town and
a hub of the public-private partnership in research and innovation in Korea.

In 1993, the Korean government enacted the Law for Managing Daedeok Science
Town in order to develop and manage the science town more effectively. Based on this
law, the Headquarters of Managing Daedeok Science Town was established to effec-
tively strengthen the collaboration between public research entities and private re-
search institutes. In those years, the national R&D expenditures in Korea increased
dramatically so that R&D activities of GRIs, universities and private research institutes
as well as their collaboration were strengthened significantly. There have been several
outstanding research outputs, however the Daedeok Science Town was still very R&D-
oriented and the degree of commercialising its R&D outputs was low and Korean soci-
ety criticised on it (Yim et al. 2004). Around the end of 1998, there was a severe eco-
nomic recession in Korea and the Korean economy had to be under the IMF jurisdic-
tion. At that time, the Korean government demanded the restructuring of government-
sponsored research institutes and private companies also restructured their R&D insti-
tutes. As a result, about 2,000 people from government-sponsored research institutes
and about 5,000 people from corporate research institutes in the science town had to
be left. Many of them went to universities, but some of them created their own start-up
companies. As a result, the number of start-ups in the Daedeok Science Town in-
creased from 14 companies in 1994 through 42 companies in 1998 to 66 companies in
2000 (MSIP and Innopolis Foundation 2013). Based on the successful completion of
the Science Town, the Korean government started to nurture the town as the Korean
version of Silicon Valley at the beginning of the 2000s. In September, 2000, the Korean
government started to construct Daedeok Technovalley in the northern adjacent place
of the science town in order to induce the creation of new start-up companies and the
movement of existing technology-intensive companies and to accelerate the effective
commercialisation of the R&D results of the science town. As a result, the Daedeok
Science Town including Daedeok Technovalley has become an explicit innovation clus-
ter that could transfer R&D results into commercialisation.

In spite of the long story of establishing the Daedeok Science Town, there were still
strong critiques in Korean society on the science town. The major critique was that it
was still remained as R&D-oriented cluster and had not produced sufficient value
added even though the Korean government had invested lots of resources in the town.
The fundamental weakness of the Daedeok Science Town at that time was the insuffi-
cient number of industrial enterprises and start-ups which could cooperate with gov-
ernment-sponsored research institutes in the town. Therefore, in 2005, the Korean
government enacted a Special Law for Nurturing the Daedeok R&D Special Zone in
order to activate start-ups and strengthen the cooperation between GRIs and industrial
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companies in the science town. Based on this law, the Daedeok Science Town was
designated as a R&D Special Zone. According to the law, a R&D Special Zone is de-
fined as a geographical region that was established to promote the generation of new
technologies through R&D activities, the diffusion and commercialisation of R&D re-
sults. A region can be designated as a R&D Special Zone if it meets the following four
conditions: 1) universities, public research institutes and industrial companies, which
carry out national R&D projects, are agglomerated and linked, 2) a region should have
sufficient conditions to commercialise R&D results generated by innovation actors in
the region and to start-up companies, 3) a region should have better position to make a
contribution to S&T and innovation, and 4) a region should have a good infrastructure
to recruit foreign universities, research institutes, and industrial companies (National
Assembly 2005). If an innovation cluster is designated as a R&D Special Zone, it could
have several important favours by the government. For example, there would be spe-
cial process of becoming a start-up company and the time of establishing a company is
shortened dramatically.

Based on the special law, in 2005, the Daedeok Science Town was designated as a
R&D Special Zone by including Daedeok Technovally (4.2 km?) and Daedeok Industrial
Zone (3.1 km?), and the Areas to be developed in the future, in addition to the existing
Daedeok Science Town (27.7 km?). As a result, the total area of 67.7 km? was desig-
nated as the Daedeok R&D Special Zone. In December 2015, the R&D Special Zone
was renamed as Innopolis, which was mixed terminology of innovation and technopo-
lis, in order to transform from science town into innovation cluster (MSIP and Innopolis
Foundation 2013). Daedeok Innopolis, which had been R&D-oriented innovation clus-
ter, was expected to become a creative innovation cluster, which has balanced focus
on R&D activities and commercialisation of R&D outputs in the Innopolis. In addition to
the Daedeok Innopolis, the Korean government designated four additional Innopolises
over South Korea, i.e. Gwangju (2011), Daegu (2011), Busan (2013) and Jeonbuk
(2015) Innopolis by omitting the name of Daedeok in the special law mentioned above
and renaming the law as A Special Law for Nurturing R&D Special Zones in 2009 (see
figure VII-4). In order to develop those Innopolises effectively, in 2012, the Headquar-
ters of Managing Daedeok Science Town, which had been simply managing the
'Daedeok' Science Town, was extended into the Innopolis Foundation. It could initiate
its own policy programmes for nurturing the Innopolises, such as promoting commer-
cialisation of public R&D outcomes, nurturing start-up ecosystem, setting up global
business environment, linking with other regions, and so on. For example, in 2006, the
Innopolis Foundation has introduced a programme for "GRIs' spin-off companies”,
which aims to commercialize R&D results in the Innopolises, especially those of gov-
ernment-sponsored research institutes. These Innopolises have been expected to
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make a great contribution to the development of the regional innovation systems in
which they are located by strengthening the public and private partnership in research
and innovation.

Figure VII-4: Location and designation of Innopolises in Korea
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(2003) Daegu Innopolis
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Source: Modified from the English homepage of the Innopolis Foundation
(http://innopolis.or.kr/eng_sub0201)

The role of the regional government, i.e. Daejon metropolitan government, has been
strengthened since the introduction of the regional government system in 1994 in Ko-
rea. In 1989 Daedeok area, which had been a district of Chungnam province, was
merged into Daejon metropolitan city, which was one of 6 metropolitan cities in Korea,
so that Daedeok Science Town (Innopolis) has been actively supported by the Daejon
metropolitan government. For example, the government established a department of
S&T promotion in its administration in 1997 to effectively support the development of
Daedeok Science Town (Chung 1999, MOST 1999). Daedeok Innopolis has been ex-
pected to make a great contribution to the development of Daejon regional innovation
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system as it was located in Daejon metropolitan city. In fact, based on the Daedeok
Science Town, the Daejon regional innovation system has become one of three ad-
vanced regional innovation systems in Korea since the beginning of the 2000s (Chung
2002).

4.2 Current status of Daedeok Innopolis

The Daedeok Innopolis (Science Town) has been developed remarkably since its
foundation in 1973. During last four decades, it has been transformed from science
town, i.e. R&D-oriented innovation cluster into a creative innovation cluster, which
could effectively transfer R&D results into commercialisation and value added. Table
VII-1 confirms the development the Daedeok Innopolis particularly since its active es-
tablishment in the late 1970s. The total number of organisations moved in the Daedeok
Innopolis increased dramatically from eight organisations in 1979 through 17 organisa-
tions in 1989 to 51 organisations in 1998. Until the end of the 1990s, the Daedeok In-
nopolis was composed mainly of government-sponsored research institutes (GRIs) by
indicating that there were 15 GRIs among the total 51 organisations in 1998. The total
number of academic institutions was only four universities and colleges. This year Ko-
rea was experienced a strong economic recession and the Korean economy had to be
under the IMF jurisdiction. Therefore several start-up companies have begun to spin-off
from government-sponsored research institutes in the Innopolis. This implies that there
had been no possibilities for the public and private partnership in Daedeok Innopolis
because it had no critical mass for collaboration and there were no enough number of
industrial enterprises in the cluster.

Since the beginning of the 2000s, however, the number of industrial enterprises has
increased dramatically from 29 companies in 1999 through 687 companies in 2005 to
1,312 companies in 2012. As described above, in 2005, the Korean government pro-
claimed that it will nurture Daedeok Science Town into Daedeok Innopolis which fo-
cuses on commercialising and industrialising R&D results, especially from government-
sponsored research institutes. In particular, based on the Special Law for Nurturing the
Daedeok R&D Special Zone, a lot of start-ups have been created in the Daedeok
Technovalley, which is located in the northern part of the Daedeok Innopolis. Based on
the remarkable increase in the number of industrial companies, the public and private
partnership in research and innovation has been activated in the Daedeok Innopolis.
Here the major programmes of the Innopolis Foundation have play a pivotal role. There
are three major policy programmes for nurturing the Innopolis: commercialisation of
R&D results, creation of start-ups, and globalisation of start-ups. As of 2015, the Head-
quarters has an annual budget of about 71 million US$, among which 41 million US$
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will be allocated for the Daedeok Innopolis (Homepage of the Innopolis Foundation
2015).

Table VII-1: Number of organisations moved in Daedeok Innopolis

Year GRIs eilizlcla(; izlsa’[tiit%rt]i p%fr":te ;r?t(i)t?e-s Universities | Enterprises | Total
2012 30 11 14 29 5 1,312 1,401
2011 30 11 14 33 5 1,306 1,399
2010 30 8 14 30 5 1,179 1,266
2009 29 8 14 27 5 1,006 1,089
2008 28 7 14 24 6 980 1,059
2007 28 7 15 23 6 898 977
2006 21 9 13 8 6 786 843
2005 21 10 12 6 6 687 742
2004 19 9 11 7 5 204 255
2003 18 8 9 7 4 201 247
2002 17 8 9 7 4 159 204
2001 18 10 9 4 4 71 116
2000 20 10 9 0 4 62 105
1999 20 9 8 - 4 29 70
1998 15 8 1 4 23 51
1989 11 2 2 2 17
1979 5 1 2 8

Source: Lee and Chung (2014) which was reconfigured from the homepage of the Innopolis
Foundation

The number of public research institutes (GRIs) increased from five institutes in 1979
through 20 institutes in 1999 to 30 institutes in 2012. It is very interesting that the num-
ber of GRIs surpassed 20 in 2000. This implies that Daedeok Innopolis was R&D-
oriented science town and there were no sufficient commercialisation of GRIs' R&D
results until the beginning of the 2000s. Since the beginning of the 2000s, 10 more
government-sponsored research institutes (GRIs) moved into the Innopolis so that the
majority of GRIs in Korea has been located in the Daedeok Innopolis. These GRIs,
which have been mainly financed by the central government, have been playing the
major roles in the public and private partnership in this innovation cluster.

The number of universities and colleges increased from one university through four
universities in 1999 to five universities in 2012. As described above, the Daedock In-
nopolis was established in full scale at the end of the 1970s. At that time, in 1979, there
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was only one university in Daedeok Science Town (Innopolis), Chungnam National
University, which moved from the capital city of Chungnam province, Daejon. In the
1980s, a few other universities in Daejon moved into the Daedeok Science Town. In
particular, the Korea Advanced Institute of Science and Technology (KAIST), which
was a very famous S&T-specialised university in Seoul, moved into the Science Town
in 1985. As the Daedeok Innopolis develops, other organisations such as public enti-
ties, national research institutes and non-profit organisations were also moved into the
Innopolis.

According to the Innopolis Foundation (2015), there are 1,608 institutes and companies
in the Daedeok Innopolis, among which 1,516 companies, seven universities, and 30
GRIs are operating. As a result, the Daedeok Innopolis could have sufficient number of
innovation actors in its innovation cluster. It covers almost every technology areas, as
the government-sponsored research institutes (GRIs), which have been grounding
stones of the Innopolis, were established according to important technology areas.
Therefore the industrial companies in the Innopolis are operating in diverse industrial
sectors. However, the Innopolis Foundation has been inducing the Daedock Innopolis
to rather focus on IT convergence, biomedical, nano convergence and precision
equipment in order to avoid the duplication of resources among five innopolises. To
summarize, there have been an active public and private partnership in research and
technology since the beginning of the 2010s, which has made contribution to the de-
velopment of Daejon regional innovation system and the Korea national innovation
system as a whole.

4.3 Public-private partnership in Daedeok Innopolis

We discussed the development of the Daedeok Innopolis through three periods: 1)
establishment of Daedeok Science Town (1973~1992), 2) securing the status of
Daedeok Science Town (1993~2004), and 3) transformation into Daedeok Innopolis
(2005~present). Through these periods, the public and private partnership in research
and innovation in the Innopolis has been strengthened to a large scale. Figure VII-5
depicts the development of partnership by summarising the analysis above, based on
the R&D expenditures of innovation actor groups and the collaborations between those
groups. We can identify some important characteristics as follows.

In the first period of the development of the Daedeok Innopolis, between 1973 and
1992, the Daedeok Innopolis (Science Town) was composed mainly of government-
sponsored research institutes. According to table VII-1, in 1989, there were eleven
government-sponsored research institutes (GRIs), two universities, and only two indus-
trial companies. Therefore, the Daedeok Science Town did not attain a critical mass for
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the public and private partnership in research and innovation and there were no col-
laboration between government-sponsored research institutes (GRIs) and industrial
companies. Government-sponsored research institutes had a weak relationship with
two universities, Chungnam National University and Korea Advanced Institute of Sci-
ence and Technology (KAIST), which moved to the Science Town in 1979 and in 1985,
respectively.

Figure VII-5: Development of Public and Private Partnership in Daedeok
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Note: GRIs: government-sponsored research institutes, U: Universities, I: industrial companies
Source: Reconfiguration from Lee and Chung (2014)

In the second period of the development of the Daedeok Science Town, between 1993
and 2004, the public and private partnership in research and innovation in the Science
Town started to be activated. The Daedeok Science Town secured a critical mass for
the collaboration between innovation actors. As of 2004, there were 19 government-
sponsored research institutes (GRIs), five universities, and 204 industrial companies.
Many of the industrial companies moved into the Science Town in order to strengthen
the collaboration with government-sponsored research institutes (GRIs), and GRIs also
started to produce start-up companies. Compared to the first period, there was a closer
collaboration between innovation actors. However, the Daedeok Science Town was still
R&D-oriented innovation cluster and there were no sufficient commercialisation, tech-
nology transfers, and start-ups.
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In the third period of the development of the Daedeok Science Town (Innopolis), from
2005 up to present, the Daedeok Innopolis has been transforming into a genuine inno-
vation cluster which has a strong public and private collaboration, commercialises its
R&D results very actively, and produced lots of economic value added. There were a
sufficient number of innovation actors in the Daedeok Innopolis as it has 30 govern-
ment-sponsored research institutes (GRIs), five universities, and 1,312 industrial com-
panies as of 2012. There was a dramatic increase in the number of industrial compa-
nies, since its designation of R&D Special Zone based on the Special Law for Nurturing
the Daedeok R&D Special Zone in 2005. There has been a strong public and private
partnership in the Daedeok Innopolis and it could generate significant R&D and innova-
tion performances.

4.4 Performances of Daedeok Innopolis

The Daedeok Innopolis has about 40 years of history and it has produced lots of per-
formances especially since the designation of R&D Special Zone (Innopolis) in 2005.
table VII-2 indicates the performances of Daedock Innopolis according to several indi-
cators. First, the number of companies established and moved in increased from 687
companies in 2005 to 1,516 companies in 2014. This is about 2.2 times increase during
nine years. Second, the total number of sales volume of the companies in the Innopolis
increased dramatically from 2,600 billion won in 2005 to 16,714 billion won in 2014.
This is about 6.4 times increase during last nine years and the year 2006 and 2007
showed a particularly strong increase compared to previous year. Third, the companies
in Daedeok Innopolis created lots of employment. The number of employees increased
from 35,652 persons in 2005 to 67,390 persons in 2014. In particular, the years since
2010 showed strong growth in employment.

Fourth, the accumulated number of patents registered abroad increased from 5,935 in
2005 to 17,368 patents in 2014. It is about 3 times increase in nine years and the num-
ber increased particularly since 2010, which seemed to indicate that the Daedeok In-
nopolis could produce excellent R&D results with global level in these days. Fifth, the
accumulated number of patents registered in Korea also increased from 22,625 patents
in 2005 to 52,247 patents in 2014. It is about 2.3 times increase and the years since
2010 showed relatively stronger increase.
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Table VII-2: Performance of Daedeok Innopolis according to different indicators

2005 2007 2009 2011 2012 2013 2014

Number of companies 687 898 1,006 1,306 1,312 1,484 1,516

Total volume of sales

L 2,600 9,900 | 12,300 | 16,400 | 16,700 | 16,415 | 16,714
(Billion Won)

Total number of employ-

35,652 | 40,338 | 45,526 | 62,689 | 64,321 | 67,054 | 67,390
ees (Persons)

Accumulated number of
patents registered 5,935 5978 | 7,684 | 9,552 | 10,246 | 16,256 | 17,368
abroad

Accumulated number of

patents registered in 22,625 29,193 | 32,664 | 41,146 | 46,661 | 49,156 | 52,247
Korea

Hlumber of technology 611 815 | 910 | 821 | 906 | 1,054 | 1,530
ransfer

Number of GRIs' spin-off 2

companies (2006) 6 19 28 35 38 54
Accumulated number of

companies registered in 11 19 23 30 31 33 36

KOSDAQ

Source: Internal Data of the Innopolis Foundation (Each Year)

Sixth, there was increase in the number of technology transfers within and outside
Daedeok Innopolis. Here technology transfer means the commercialization of tech-
nologies within and outside of the Daedeok Innopolis, which were developed by inno-
vation actors, especially by GRIs, in the Innopolis. This is formal technology transfer as
it is reported to the Innopolis Foundation. The number of technology transfer increased
from 611 transfers to 1,530 transfers in 2014. This is about 2.5 times increase in nine
years and the year 2014 showed a very strong increase. According to Lee and Chung
(2014), among 906 technology transfers of the Daedock Innopolis in 2012, only 16%
(148 transfers) were transferred within the Daedeok Innopolis and 84% (758 transfers)
were transferred outside the Innopolis. The major supplier was GRIs with 782 transfers
and the major recipients were SMEs with 139 transfers for SMEs within the Innopolis
and 620 transfers SMEs outside the Innopolis. In this sense, the Daedeok Innopolis
makes a better contribution to the national innovation system than the Daejon regional
innovation system.

Seventh, the number of GRIs' spin-off companies increased from 2 companies in 2005,
when this programme was first introduced, to 54 spin-offs in 2014 and 88 companies in
2015. The number of spin-offs has increased particularly since the beginning of the
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2010s, which implies that the government-sponsored research institutes in the Innopo-
lis, which were R&D-oriented, have increased their efforts to commercialize their R&D
results. As these spin-offs are located and operate within the Innopolis, they will play
an important role in the public and private partnership in research and innovation in the
Daejon regional innovation system. Finally, the accumulated number of spin-offs regis-
tered in the Korea Securities Dealers Automated Quotations (KOSDAQ), which is
equivalent the Nasdaq in USA, increased 11 companies in 2005 to 36 companies in
2014, This confirms the competitiveness of technology-intensive companies in the
Daedeok Innopolis.

In summing up, the Daedeok Innopolis showed a remarkable development, particularly
since the designation of R&D Special Zone (Innopolis) in 2005. As discussed above,
the Daedeok Innopolis had a big weakness that it had been too R&D-oriented and no
sufficient economic value added was generated especially before the designation of
R&D Special Zone. However, since the middle of 2000s, the Daedeok Innopolis has
produced lots of economic value added. In particular, the number of industrial compa-
nies increased dramatically which has become the base of the public and private part-
nership within the Daedeok Innopolis. In addition, the number of technology transfers
increased about 2.5 times since the designation of Innopolis, which confirms the contri-
bution to regional and national innovation systems. In particular, table VII-3 shows the
strong increase of the performance in the year 2015, and so we can expect that the
Daedeok Innopolis will become one of the world-class innovation clusters. It seems that
the performance comes from the good partnership between public research institutes,
universities, and particularly industrial enterprises. It was not to be until the increase in
the number of industrial enterprises that the public and private collaboration in research
and innovation was activated in the Daedeok Innopolis.

5 Conclusions

The public and private partnership in research and innovation is of great importance in
generating, diffusing and exploiting technological innovations. This is well applicable to
the policy concept of innovation system and cluster, as it emphasizes the strong part-
nership between innovation actors. The partnership between innovation actors is much
more important than their simple existence within national, regional innovation systems
as well as innovation cluster. This is particularly important for less developed and de-
veloping countries that have scarce R&D and innovation resources. Based on the close
cooperation they can generate as much R&D and innovation performance as possible.
However it is important to recognise that the public and private partnership can be pos-
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sible only when nation, region, and cluster have critical mass of innovation actors, i.e.,
public research institutes, industrial companies, and universities.

Korea, which has been developed from a poor country to developed country, has tried
to formulate and operate a good national innovation system. The Korean government
has established government-sponsored research institutes (GRIs) in diverse industrial
and technological areas, increased its national R&D resources, and implemented a
series of policy programmes for strengthening the public and private partnership
through national R&D programmes. However, the Korean public and private partner-
ship in research and innovation was activated in the late 1990s when the Korean na-
tional innovation system could secure R&D and activities in public research institutes,
industrial companies, and universities.

It is interesting that Korea started to establish an innovation cluster, Daedeok Innopolis
(Science Town), at the beginning of the development of national innovation system in
1973. Since then, the Korean government has established and moved government-
sponsored research institutes in the Science Town with a great ambition of nurturing it
as an innovation hub of Korea. In this sense, the Daedeok Innopolis is an 'engineered'
innovation cluster which has been established by the Korean government. The major
actors in the Daedeok Innopolis have been government-sponsored research institutes
in diverse technology areas, which are the important policy tools in Korean S&T poli-
cies. During last four decades lots of national R&D resources have been invested in the
Innopolis. It has produces many important R&D and innovation performances. In fact
the Korean economic development has been directly and indirectly related to the R&D
performances in the Innopolis. Most of important technologies, ICTs, shipbuilding, pet-
rochemical technologies, atomic energy and so on, which played a pivotal role in the
development of Korean industrial sectors, were developed and digested by the gov-
ernmental-sponsored research institutes (GRIs) in the Daedeok Innopolis.

However, there had been strong critiques against the role and performance of the
Daedeok Innopolis in Korean society. The major critique was that it has been heavily
focussed on R&D activities instead of commercialisation of R&D results and creating
economic value added. Therefore the Korean government has enacted the Special
Law for Nurturing Daedeok R&D Special Zone Innopolis) in 2005 and transformed the
Daedeok Innopolis into a creative innovation cluster by activating the commercialisation
of R&D results especially of government-sponsored research institutes (GRIs) in the
Innopolis. Since then the number of industrial companies created and moved in the
Innopolis increased from 687 companies in 2005 to 1,516 companies in 2014 and the
public and private partnership has been activated to a large scale. As of 2015, there
are 30 government-sponsored research institutes (GRIs) and 7 universities in the
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Daedeok Innopolis. In this sense, an innovation cluster must evolve according to the
changing technological and economic environment.

The Daedeok Innopolis is a government-sponsored innovation cluster, which is a Ko-
rea-specific characteristic, and the Korean government has poured lots of efforts to
nurture it, especially through the Innopolis Foundation. Therefore its size is very big
compared to other innovation clusters such as technoparks and science parks and it
covers almost every important technology areas. It is located in the centre of South
Korea and its mission is to make a contribution to the development of the Korean na-
tional innovation system and national economy as a whole. Therefore it and its innova-
tion actors have a close cooperation not only within the Innopolis but also with innova-
tion actors outside the Innopolis. According to the Innopolis Foundation (2012), as of
2011, there were 3,525 collaborations in the innovation actors of the Daedeok Innopo-
lis, whose collaboration with innovation actors outside the Innopolis was 70.7% while
with the actors within the Innopolis was 29.3%. There were 345 collaborations with
international innovation actors. In this sense, the Daedeok Innopolis has played an
important role in the development of the Korean national innovation system. However,
it and its innovation actors should extend its collaboration with other international inno-
vation clusters and actors. That will be a big challenge to the Daedeok Innopolis.

There might be a critique that the Daedeok Innopolis has made insufficient contribution
to the development of the Daejon metropolitan city, where the Innopolis is located, and
the development of the Daejon regional innovation system. It might be true and the
basic reason for it was that the Innopolis has been heavily concentrated on R&D activi-
ties which could be applicable to Korea as a whole and were not much related to the
development of the Daejon regional economy. However, as the Daedeok Innopolis has
moved from R&D-oriented to innovation-oriented cluster since the designation of In-
nopolis and the number of industrial companies including start-ups has increased, it
has started to make a better contribution to the development of the regional economy
of Daejon and the Daejon regional innovation system. In fact, the number of employees
and the sales volume of the companies in the Innopolis increased dramatically. The
Daedeok Innopolis, which is a cluster in Daejon region, could effectively contribute to
not only the development of the Daejon regional innovation system but also the Korean
national innovation system as a whole. In this sense, the Daedeok Innopolis could be a
good model for attaining the effective alignment among innovation cluster, regional
innovation system and national innovation system.
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Vil Public-private partnerships in Australia: The
evolution of the cooperative research centres

Knut Koschatzky, Anne Dwertmann

1 Introduction

Following developments in the USA and Canada during the 1980s, Australia can be
regarded as third pioneer country in establishing a programme which supports re-
search centres in collaboration between industry and the science sector in the form of
public-private partnerships (cf. Koschatzky and Stahlecker 2015: 13). With regard to
the German 'Forschungscampus' programme it is the objective of this contribution to
describe major elements of the Australian Cooperative Research Centres (CRC) pro-
gramme, to analyse major elements and developments, and to compare the most im-
portant characteristics of CRCs with the German 'Forschungscampus' initiative.

During a research stay in Australia in December 2014, we had the opportunity to visit
CRCs and to discuss the CRC programme with the managers of the CRCs, to interview
responsible persons in the relevant ministries, other organisations and the recent CRC
evaluation, and to collect information additional to the material we used for preparing
our research stay.! Our assessments are based on these information sources, but
solely reflect our view regarding the CRCs and the programme.

The paper is structured as follows. In section 2 we inform about the basic elements and
the objectives of the CRC programme. This will be followed in section 3 by a reflection
about the relevance of "science-industry cooperation” in the innovation system. Section
4 focuses on major elements of the CRC programme, its execution and implementa-
tion. Two exemplary cases of a recently started and an already long running CRC are
presented in section 5. A summarising assessment of the CRC programme and a
comparison with certain elements of the 'Forschungscampus' initiative is given in sec-
tion 6.

1 It would be impossible to thank all persons from which we received support. We especially
thank the Federal Ministry of Education and Research (BMBF), Department 2: European
and International Cooperation in Education and Research, for including us in the BMBF
delegation visiting the Australian Government in December 2014, Mr David Miles AM as
evaluator of the recent CRC programme, and Dr. Tony Peacock as Chief Executive Officer
of the CRC Association.
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2 Background information and objectives of the
programme

The Cooperative Research Centres Programme (CRC) was established in 1990 and
started operation in 1991. According to the first programme guidelines in 1990, the
CRC programme was intended to "link and build on outstanding research activities in
the public and private sectors. Emphasis will be placed on enhanced research coop-
eration achieved through concentrating research activities in one location, or through
effective methods of networking; strengthening research training; and on the economic
and social benefits of research" (CRC Program: Guidelines for Applicants 1990; cited in
Australian Government 2014a).

To our knowledge, there were no previous activities to the CRC programme. It is also
not known whether there was a precise role model for the programme, but probably
international programs aiming at similar objectives were looked at or analysed. At this
time, the University-Industry Research Centers programme (now Industry/University
Cooperative Research Centers; cf. the contribution by Henning Kroll in this volume)
was already under operation in the USA (starting with a pilot scheme in 1972), and also
the Knowledge Transfer Partnerships in the UK as another form of cooperation be-
tween a company and an academic organisation was an early activity which started in
the 1970s (Koschatzky et al. 2008, Koschatzky 2013).

In a discussion paper underlining the recent review of the programme, comparable
activities like the Catapult Centres in the UK, the Network of Centres of Excellence in
Canada, and the Fraunhofer Gesellschaft are mentioned as possible benchmarks to
the CRCs (Australian Government 2014a: 5-6).

The Minister (in 2012 for Tertiary Education, Skills, Science and Research, in 2014 for
Industry and Science) has the overall responsibility for the programme, appoints pro-
gramme delegates and authorises them to carry out certain functions. The Department
of Industry and Science (formerly the Department of Industry, Innovation, Science, Re-
search and Tertiary Education) is the Ministry responsible for administrating the pro-
gramme. It provides secretariat support to the CRC Committee and seconds experts
for certain supportive or administrative functions. The CRC Committee provides rec-
ommendations to the Minister regarding CRC funding, performance and monitoring of
CRCs, and the planning, monitoring and evaluation of the whole programme. The
Committee has 14 members of which one is an independent chair, nine are independ-
ent members appointed by the Minister for up to five years, and four are ex-officio
members. The independent members should reflect on needs of the programme like
research, education, utilisation, management, industry and end-users.



PPPs in research and innovation: Trends and international perspectives 187

The major objective of the CRC programme is "to deliver significant economic, envi-
ronmental and social benefits to Australia by supporting end-user driven research part-
nerships between publicly funded researchers and end-users to address clearly articu-
lated, major challenges that require medium to long-term collaboration efforts" (Austra-
lian Government 2013a: 1). In its major objective, the CRC programme is close to For-
schungscampus, especially with regard to the generation of benefits to the economy,
the environment and society, and addresses major challenges that require a medium-
to long-term perspective (for an overview about the Forschungscampus initiative, see
the contribution by Koschatzky and Stahlecker in this volume). As 'Forschungscampus',
the CRCs are also organised as public-private partnerships. A difference is the use of
the term 'end-user'. End-users are public or private entities "capable of deploying the
research outputs to deliver significant economic, environmental and/or social benefits"
(Australian Government 2013a: 2). According to the recent CRC Directory (Australian
Government 2014b), the mix of end-users and the number of essential participants
strongly depends on the topic of each CRC. While the Bushfire and Natural Hazards
CRC has the highest number of essential participants (n = 43), the Dairy Futures CRC
and the Space Environment Management CRC have only three essential participants
each. As a matter of fact, companies (in Ltd. or Inc. format) usually play a much greater
role as end users in CRCs with a higher number of essential participants. In the Austra-
lian Seafood CRC, 14 of 23 essential participants are private entities, whereas the
Bushfire and Natural Hazards CRC is clearly dominated by public agencies (Fire Ser-
vices, Fire Protection Association, Fire Brigades, Red Cross) and universities. In the
thematic fields of mining and manufacturing, the number of private entities/companies
is generally higher than in the fields of agriculture/forestry/fishing and services. It can
be concluded that so far the CRC programme is more open regarding partnerships
than 'Forschungscampus' with its orientation on 'industry'.

In the course of its development, the CRC programme underwent some changes re-
garding governance, the funding model linked to performance reviews, the communica-
tion of the research findings, and the specific focus towards CRC's contribution to Aus-
tralia's industrial, commercial and economic growth.

There is no direct integration of other programmes, but according to the programme
guidelines other sources of government funding (e.g. by other ministries, research
councils and activities like Auslindustry, Commercialisation Australia) may be used
(subject to the respective funding rules).
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3 Integration of the topic "science-industry cooperation"
in the innovation system

One of Australia's problems is the low intensity in science-industry collaboration. In his
paper "Science, Technology, Engineering and Mathematics: Australia's Future", the
Chief Scientist of Australia, Professor lan Chubb, wrote that Australia lacks the en-
gagement between business and research to get good ideas to the market. He states
that "across the OECD, Australia ranks 27th on business to research collaboration for
small to medium enterprises (SMEs), and 28th for large firms. Of our large firms, only
3.3 per cent collaborated with research organisations: slightly above the level of col-
laboration — 2.3 per cent — by our SMEs" (Australian Government Chief Scientist 2014:
10). He therefore recommends to "design and deliver new models for collaboration for
maximum impact (for example, the UK's Catapult Centres and Knowledge Transfer
Partnerships)" (ibid: 18).

In the "Action plan for a stronger Australia: Industry Innovation and Competitiveness
Agenda", the Department of the Prime Minister and Cabinet emphasizes several times
that it will be necessary to improve and foster collaboration between research (re-
searchers) and industry (Department of the Prime Minister and Cabinet 2014). One of
the proposals to address this deficit is the Industry Growth Centres Initiative which,
among others, should "improve collaboration between businesses, scientists and re-
searchers, enabling the adoption of new processes and development of new products"
(www.industry.gov.au/industry/pages/industry-growth-centres; accessed 25-11-2014).

The Industry Growth Centres Initiative should lift competitiveness and productivity by
focusing on areas of competitive strength for Australia. National key issues like deregu-
lation, skills, collaboration, and commercialisation should be addressed. The main fo-
cus of the initiative will be on five growth sectors: food and agribusiness; mining
equipment, technology and services; medical technologies and pharmaceuticals; ad-
vanced manufacturing; oil, gas and energy resources. Out of the five sectors, three are
related to primary products and their processing. The growth centres are aimed at im-
proving collaboration between businesses, scientists and researchers, to increase the
commercialisation of new ideas, to identify ways to remove stifling regulation, to get
more businesses to identify and participate in global supply chains and markets, and to
implement skills strategies to future ready the nation's workforce. Growth centres will
be not-for-profit organisations led by industry leaders. They will be rolled out from early
2015. For the first four years, a budget of 188.5 million AUD (129.3 million EUR) will be
available (which is an annual average of around 46 million AUD). Of the whole budget,
63 million AUD will be available for market development, value chain or technology
issues in order to deliver commercial output. 60 million AUD will be devoted on a com-
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petitive basis to covert high potential ideas into profitable commercial realities. Addi-
tionally, a new information technology platform (website, stakeholder support, online
collaborative tools) will provide the basis for collaboration and extending the reach of
the growth centres. With regard to the overall objectives of the initiative, four major
tasks should be fulfilled by the centres: increasing commercialisation opportunities,
enhancing workforce skills, addressing regulatory barriers, forging closer links with
supply chains in their sector, and building export ready capabilities. To turn these tasks
into practice, the growth centres should develop and implement a roadmap to lift sector
competitiveness, to provide advice to the Government on how to reduce the regulatory
burden, and to develop annual industry knowledge priorities to help inform the research
sector of industry needs and commercialisation  opportunities (see
http://www.business.gov.au/advice-and-support/IndustryGrowthCentres/Pages/ default.
aspx; accessed 20-03-2015).

It is interesting to note that despite a long-running and successfully evaluated pro-
gramme which is aimed at the promotion of science-industry linkages, i.e. the CRC
programme, the cooperation intensity between science and industry is still low and re-
garded as a substantial problem. During the case study interviews it was argued that
the CRC programme was a success with regard to punctual, local-regional project-
related collaborations, but was unable to change the overall collaborative behaviour.
The new Industry Growth Centres Initiative is not a substitute for the CRC programme,
but should complement it in a way of a network model with hubs and spokes that has
no geographic focus, but operates nation-wide. Through this broader approach and the
inclusion of five key growth sectors, it is an industry-driven initiative which is expected
to have a more substantial effect on collaboration patterns than it was possible through
the CRCs. However, it was critically noted in interviews that the budget for the Growth
Centres is much too small and that they will never reach financial sustainability after
such a short time.

In 2013, the Labour Government planned to commit 500 million AUD to establish up to
10 Industry Innovation Precincts in order to bring businesses, universities and research
institutions like CSIRO together to pursue industry-led research projects (see
http://caesie.org/news/2013/2/18/industry-innovation-precinct-to-create-jobs-of-the-futu-
re; accessed 20-03-2015). However, only two of these Precincts were realized, the
Manufacturing Precinct and a Precinct devoted to the food sector. The programme was
abandoned under the Abbott government. This illustrates that Australian government
policy concerning research and innovation can undergo substantial changes depending
on the ruling party, and this lack of stability was criticised throughout a number of inter-
views (see http://www.chifley.org.au/a-policy-when-you-dont-want-a-policy/; accessed
20-03-2015).
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The Industry Growth Centres Initiative is an interesting change in Australia's industry
and innovation policy. In Germany, network promotion on a nation-wide scale was a
popular instrument in the 1990s and early 2000s by supporting closer linkages between
the research sector and industry (e.g. 'Kompetenznetze'), followed by a more localized
cluster approach and now the 'Forschungscampus' initiative which is based on the
concept of proximity between its different partners ("under one roof") (Frietsch and
Schubert 2012). Australia, on the other hand, started with a programme in which geo-
graphical proximity between the participants of a Cooperative Research Centre at least
sometimes played a role, while nowadays this geographical focus is seen as being too
narrow and is complemented by a non-geographical perspective through the Industry
Growth Centres. Also in Germany, not all recent cooperation programmes highlight
geographical proximity (e.g. 'Zentrales Innovationsprogramm Mittelstand' ZIM), but on
a more general level, the Growth Centre Initiative and Forschungscampus are two op-
posite developments. In this respect, one has to take into account that Germany and
Australia have very different geographic conditions which might make a 'Forschungs-
campus' approach more difficult in Australia.

Another model focussing on the concept of co-location are the "Precincts". A precinct
is an attractive location for organisations and people interested in a high level of scien-
tific excellence and scientific research. Precincts focus on certain technologies or sci-
entific fields and are part of urban development. Due to the necessity of face-to-face
contacts and collaboration (implicit knowledge, joint use of laboratories and technical
infrastructures), spatial proximity is an important requirement. Nevertheless, the local
collaboration is complemented by a well-developed international connectivity. This
connectivity is evident through research networks with universities and other research
institutes abroad, but also through the creation of attractive working environments
which attract researchers from other countries to come to Australia for temporary or
permanent work. One example is the Parkville Biomedical Precinct in Melbourne which
is part of the area covered by the University of Australia. The Parkville Precinct was
said by interview partners to be a grassroots initiative which at first did not receive gov-
ernment funding.

Due to their scientific research focus, the explicit co-location principle, and their impact
on urban development, precincts have at least these aspects in common with a 'For-
schungscampus'. While both the CRC and the Industrial Growth Centres programme
do not claim to organise research 'under one roof' or at least in spatial proximity, pre-
cincts do and are therefore comparable to a 'Forschungscampus', although more from
the research and not so much from the industrial collaboration side.
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4 Execution and implementation of the CRC programme

4.1 Responsible ministry and target group

The responsible Ministry is the Department of Industry and Science. The Minister for
Industry and Science has the whole responsibility for the programme. The CRC Com-
mittee provides recommendations to the Minister regarding CRC funding, performance
and monitoring of CRCs, and the planning, monitoring and evaluation of the whole pro-
gramme.

End-users either from the private, public or community sector and higher education
institutions (or a research institute affiliated with a university) are eligible for funding.
These are the essential participants and among the two groups must be at least one
Australian entity each. Essential participants are required to contribute resources to the
CRC. In the course of time, additional participants may be secured or existing partici-
pants substituted (including essential participants). None of the participants are re-
quired to commit for the full funding period. Nevertheless, stability is an important crite-
rion and flexibility in participant commitments must be balanced against stability.
Through its monitoring activities, the CRC Committee assesses whether changes in the
composition of essential participants affect the CRC's capacity to undertake the pro-
posed activities and advises the Minister respectively. No specific roles are attributed to
the members of a CRC in the programme guidelines.

4.2 Selection process

The selection of proposals is done by the CRC Committee in the way of a "competitive
merit-based selection process”, supported by the Department of Industry and Science.
Applications are assessed against the following selection criteria: (1) research, (2) re-
sults, (3) resources. Successful applications need to score highly against each crite-
rion. Regarding the first criterion, a research programme must be developed including
the proposed milestones and outputs (plus a complementary education and training
programme and an SME engagement strategy). The assessment is based on excel-
lence and innovativeness of the research and its relevance to the end-users (plus the
track record of the key researchers). With regard to the second criterion, applicants
must clearly describe the outputs of each research programme and the intellectual
property (IP) arrangements. A robust estimation of the expected results (new or im-
proved goods, services, processes, technologies), the time frame and the importance
of the impacts to Australia has also to be provided. This includes a quantitative analysis
on the expected return on investment. Assessments of the proposals focus on ade-
quacy and appropriateness of the IP arrangements, the proposed utilisation strategy
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and the potential to deliver substantial benefits to Australia. For criterion three, the
quality of the leadership team and the details of the collaboration are of major impor-
tance. In this respect it is important that all programme leaders and senior managers
must commit more than 50% of their time and effort to the CRC. Assessment focuses
on the need for a collaborative effort to address the major challenges, the relevance of
domestic and international partners, and the appropriateness of the governance and
management structures.

There is a two stage application process in which stage 1 includes an evaluation by the
CRC Committee, supported by expert advice. Criteria are eligibility, participant contri-
butions, the just mentioned three selection criteria, Government priorities, and all other
applications. As a result of this first stage, a shortlist will be prepared which includes
those applications which qualify for stage 2. In stage 2, interviews will be conducted by
a panel drawn from the CRC Committee and independent experts. The interviews are
made with key personnel of the planned CRC. The interview panel makes recommen-
dations to the full CRC Committee which, in turn, makes funding recommendations to
the Minister. The Minister, finally, decides which CRCs will be funded.

4.3 Funding model and specific public funding in total

A specific limit for funding for each CRC does not exist. According to the programme
guidelines, "the total amount of funding available to the Program is limited by Appro-
priation" (Australian Government 2013a: 4). Since 2008, successful applicants have
received on average 3.6 million AUD per year, but funding for individual CRCs has
ranged up to 47 million AUD. Besides, it is possible to use other sources of Australian
Government funding. Nevertheless, as part of the 2014/15 Federal Budget, the Gov-
ernment has decided to reduce funding for the CRC Programme by 80 million AUD
over the forward estimates. As a result of this decision, the 17th selection round (2014)
did not proceed for new applicants (see http://www.business.gov.au/grants-and-
assistance/Collaboration/CRC/ Pages/default.aspx; accessed 11-02-2015).

Funding is granted for a period of up to five years. The legal basis is the public good
funding mechanism. In case of satisfactory performance, further five years of funding
may be granted. Under exceptional circumstances, an application for up to five addi-
tional years is possible (upper limit of funding is 15 years; according to the recommen-
dations of the recent programme evaluation the maximum funding period should be 10
years). Exceptional circumstances can be the evidence of the CRC's success, the
need for continued public support, outcomes of the most recent rigorous performance
review, the identification of research programmes which are significant to Australia.
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Under these circumstances, the CRC Committee will either recommend the extension
of an existing CRC or the establishment of a new CRC to the Minister.

For CRCs established prior to 2009, transition arrangements to the funding model just
described exist. The upper limit of a maximum of 15 years of funding applies to them
as well. In the past there have been CRCs that operated for four terms, for example the
CRC-ACS (Cooperative Research Centre for Advanced Composite Structures).

Funding should primarily be spent in Australia and be used for salaries for researchers
and support staff, fellowships and student stipends, and direct salary on-costs, costs
for research, and for capital items, i.e. equipment. No funding is available for the con-
struction of facilities like buildings or laboratories as well as for the payment of indirect
support costs of participating organisations. In cases that funding is spent overseas,
expenditures must demonstrate high levels of benefits to Australia.

Supplementary funding is only possible for new programs that combine research and
utilisation activities or for new utilisation activities. Through supplementary funding, new
participants (end-users, SMEs) can be added to the CRC, but only when they are inte-
grated into existing activities.

Public funding must at least be matched by participants' contributions to the CRC.
These matching funds can be cash, in-kind, tied and untied. For determining the
amount of in-kind staff matching funds, cost categories for certain staff functions are
provided (e.g. programme leader/senior manager 420.000 AUD, researcher/pro-
fessional 220.000 AUD). Universities and publicly funded research agencies are, by the
way, not required to provide cash resources.

Although CRCs that completed the maximum funding period must leave the pro-
gramme, alternate funding options are available to them (activities for becoming self-
funding, access to complementary innovation programmes such as the ARC Centres of
Excellence). Another option is to become a part of another organisation.

Name and logo can be used beyond CRC funding, subject to agreement by the De-
partment of Industry and Science.

4.4 Thematic focus

In 2014/15 there are 35 active CRCs in areas as diverse as hearing, healthcare, pest
management, bushfire and natural hazards management, financial markets security
and the auto and aerospace industries.
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There is no pre-defined thematic focus, only the limitation that the research and com-
mercialisation activities should be collaborative, medium to long-term based and end-
user driven.

Following a programme review in 2008, participation from all industry and community
sectors and from all research disciplines including humanities, arts and social sciences
is encouraged.

Compared to other public programmes, CRCs should deliver a research agenda driven
by major challenges identified by industries that face them, and should develop and
maintain relationships between industry and researchers to conduct this research. Ad-
ditionally, CRCs are required to have education and outreach components in their ac-
tivities (Australian Government 2014a: 8).

The following CRCs were funded through the last selection rounds:2

16th Selection Round (2013):

e Cancer Therapeutics Cooperative Research Centre,
e Capital Markets CRC,

e CRC for Sheep Industry Innovation,

e Data to Decisions CRC,

e The Hearing CRC,

e Rail Manufacturing CRC,

e Space Environment Management CRC.

15th Selection Round (2012):

e CRC for Alertness, Safety and Productivity,

e CRC for Cell Therapy Manufacturing,

e CRC for Living with Autism Spectrum Disorders,
e Vision CRC.

14th Selection Round (2011):

e Plant Biosecurity CRC,

¢ Invasive Animals CRC,

e CRC for Low Carbon Living,

e Automotive Australia 2020 CRC (AA2020CRC),
e CRC for Water Sensitive Cities,

e CRC for Polymers.

2 A short description of CRCs can be found in Australian Government (2013b and 2014b).
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4.5 Time perspective

As already described, CRCs have a long-term perspective of up to 15 years (now 10
years), although funding is split into five-year periods. The medium to long-term, end-
user driven collaborative research is one of the key elements of the programme. An
explicit phasing-out funding does not exist, but there are specific funding options for
becoming self-funding, or there is the option to become part of another organisation
(e.g. Commonwealth Scientific and Industrial Research Organisation or a university).
Nevertheless, all CRCs have to prepare transition planning for the time after the fund-
ing has ended. It should include the strategy for maximising the utilisation of its outputs
(e.g. regarding IP and know-how) and the strength of its collaboration.

4.6 Requirements regarding forms of organisation and
governance

CRCs can be established as an incorporated or unincorporated entity.3 It is open to the
applicants which legal form they choose. The only limitation is that they need to ensure
that they have fully considered the legal and taxation implications of the structure pro-
posed in their application and that it deals effectively with the ownership and manage-
ment of IP (Australian Government 2013a: 9).

According to the programme guidelines, all CRCs must employ a governance model
which demonstrates good practice in design (for the application) and good practice in
execution (for the operation of the CRC). It must also be demonstrated why the gov-
ernance arrangements are the most suitable for the proposed and intended results.

The programme guidelines include eight governance principles as recommendations
for the CRC. These governance principles were developed by the Australian Stock
Exchange Corporate Governance Council and adapted to the needs of the CRCs. The
principles are:

¢ Principle 1: Lay solid foundations for management and oversight (establishing the
roles of the board and senior executives),

e Principle 2: Structure the CRC Board to add value (balance of skills, experience
and independence on the board),

¢ Principle 3: Promote ethical and responsible decision-making (basic need for integ-
rity, responsible and ethical decision-making),

3 A separate legal entity created through registration under the Corporations Act 2001 or
another relevant State or Territory law that provides for the creation of legal entities.
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¢ Principle 4: Safeguard integrity in financial reporting (meeting the information needs
of the CRC, accountability and attracting investment and participation from end-
users),

¢ Principle 5: Make timely and balanced disclosure (timely and balanced reporting on
all material matters),

e Principle 6: Respect the rights of shareholders/participants,
¢ Principle 7: Recognise and manage risk (effective oversight and internal control),

¢ Principle 8: Remunerate fairly and responsibly (attracting required skills to achieve
the expected performance).

Besides these principles, it is necessary that CRC boards must include an independent
chair person and a majority of board members who are independent of the CRC's re-
search participants.

Another necessity is the preparation of a transition plan for the period after the CRC
grant. Additionally, at least in the second last year of funding, or in cases where the
minister has decided to terminate funding, CRCs must develop a final strategy, includ-
ing an evaluation of their achievements, and a comprehensive plan to manage the
wind-up or continuation of their activities upon cessation of CRC Programme funding.

4.7 Relevance of spatial proximity

A specific rule that CRCs should be organized in spatial proximity or under one roof
does not exist. Depending on the thematic focus, co-location of the CRC participants is
sometimes possible, sometimes, due to the size of Australia, a spatially dispersed pat-
tern emerges. This is especially the case in agricultural CRCs. Also in cases where
many partners are involved, e.g. for the 80 partners of the Water Sensitive Cities CRC,
research under one roof is not possible. According to the interviews, spatial proximity is
not regarded as first priority. What matters more is the end-user orientation, the excel-
lence of the partners but also the integration of international partners. International
connectivity is of paramount importance for Australia.

A more spatially oriented model is the 'precinct' concept (see section 3). Precincts are
leading global research and teaching powerhouses in which co-location matters and a
kind of eco-system is created. This enables researchers to work together in one or
closely located buildings. One famous example is the biomedical Parkville precinct on
the edge of Melbourne's CBD (see http://www.mh.org.au/melbourne-biomedical-
precinct/w1/i1012322/). Another example is the New Sciences Precinct at the Austra-
lian National University (ANU) in Canberra. It includes a Chemical Science Hub, a Sci-
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ences Teaching Building, a Research Building and a Combined Science Workshop
(http://bfb.ministers.treasury.gov.au/media-release/040-2014/).

4.8 Handling of IPR

Strict rules or guidelines how IPRs should be regulated, do not exist. IP arrangements
should be negotiated among all participants in a manner which maximises the benefits
to Australia, the CRC and its partners. Procedures should include arrangements on
determining the allocations of IP, the income from IP, and the allocations upon future
wind-up of the CRC. The programme guidelines also state that "responsibility for the
protection and exploitation of the IP should rest with the participant organisation (end-
user, university, publicly funded research agency or the CRC) that has the greatest
capacity for this" (Australian Government 2013a: 16). As a matter of fact, the partners
can freely regulate IP matters as long as they respect the very broad framework de-
fined by the programme guidelines. Generally, in most cases the CRC management
company owns IP. In the interviewed CRC for Advanced Composite Structures, legal
ownership rests with the CRC-ACS company. All patents can be out-licensed for CRC
members or for third parties, even for free. For the CRC, utilization is more important
than commercialization.

4.9 Participation of SMEs

Small and medium enterprises (in the Australian definition companies up to 200 em-
ployees) are an important target group and participants of CRCs. CRC strategies
should build on the innovation and/or R&D capacities of SMEs and SMEs can partici-
pate in the CRC programme. SMEs are regarded as important end-users and the
CRCs have to supply an SME engagement strategy. The contribution of SMEs is not
so much on the financial side, but they invest time and open up their facilities. Since
Australian SMEs are mainly small and not medium, they often miss the capacity to ab-
sorb students who want to gain industry experience or get a job. A general question for
CRCs is how they can engage SMEs in a better way and what kind of assistance is
necessary that they could play a more active role in the CRCs. A possible way is the
assistance through a voucher system.

Compared to Germany, Australia faces similar problems regarding SME involvement,
but these problems might even be stronger because Australian SMEs seem on aver-
age to be smaller than German SMEs. As a matter of fact, the 2008 review of the CRC
programme recommended that SME and service industry involvement in CRCs should
be specifically encouraged (O'Kane 2008: viii). The same review states that "a wider
diversity of participants needs to be encouraged to optimise the opportunities for inno-
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vative collaborations. In particular, SMEs have long been identified as a vital part of the
Australian economy. However, they are vulnerable; growing and developing them is a
challenge. Many have little time or capacity for accessing transformative research.
Their involvement in CRCs needs to be specifically encouraged. This can in part be
done through providing examples in the Application Guidelines of best-practice SME
involvement and information on cognate programs such as R&D Tax Concessions and
the ARC Linkage grants" (ibid: 65).

410 Monitoring and evaluation

Monitoring and evaluation is an integral part of the programme. The framework for per-
formance measurement is already made explicit in the programme guidelines. Monitor-
ing of the CRCs starts with a welcome visit shortly after the CRC has commenced op-
eration. CRC management meets with the team from the Department of Industry which
is responsible for the management of the funding contract. Management matters and
review processes will be discussed. After the first year, the chair of the CRC Commit-
tee and representatives of the Department of Industry carry out a first year review. The
purpose is to get an overall impression and the identification of emerging challenges.

Independent performance reviews are carried out every three to four years. They in-
clude an assessment of the CRC's achievements with regard to milestones, research,
education, utilisation of outputs and other possible benefits. The review is carried out
by an independent expert panel, established by the CRC Committee. Typically, the
panel will review all CRCs in the same sector classification in order to obtain compara-
ble benchmarks. Additional reviews are possible from time to time, depending on sub-
stantial changes in the activities of the CRCs.

Transition planning and development of a final strategy are also part of the monitoring
scheme.

A final evaluation of the CRC is based on the impact tool which was used for the selec-
tion process. CRCs have to collect all reports, formal reviews and other information and
to submit this material to the CRC Committee and the Department of Industry which will
evaluate the performance of the CRC over its life. Interviews with the CRC manage-
ment are part of this process. As stated in one of the interviews, this evaluation is more
based on anecdotal evidence than on a real independent evaluation.
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411 Assessment based on evaluations

On the programme level, there have been several evaluation and impact studies so far:

e Growth through Innovation and Collaboration - A Review of the Cooperative Re-
search Centres Programme (2015),

e The Economic, Social and Environmental Impacts of the Cooperative Research
Centres Programme (2012),

e Collaborating to a purpose: Review of the CRC Programme (2008),

e Economic Impact Study of the CRC Programme (2006),

e The Economic Impact of CRCs in Australia (2005),

e Evaluation of the CRC Programme (2003),

e Measuring CRC Outcomes (2002),

e Review of Greater Commercialisation and Self Funding in the Cooperative Research
Centres Programme (1998).

In the 1998 study, the following general conclusions regarding the bridging mecha-
nisms in the Australian innovation system were drawn: "The CRC Programme plays an
important role in the Australian innovation system. The CRC Programme has strong
and widespread support in addressing important national objectives and developing
valuable new approaches to research management and commercialisation. There is no
evidence of a diminution over time in the quality of new Centres. CRCs have contrib-
uted significantly to enhancing interaction with international research organisations"
(Mercer and Stocker 1998: iv).

The 2008 review is more critical. Some of the aspects which were raised are: the high
costs of bidding for CRCs, the transaction costs of involvement with them, the lack of
flexibility in suiting governance and management to the needs of the partners, and the
lack of an adequate return on investment for partners, especially when the CRC is in-
corporated. Regarding IPR, the report states that "despite detailed coverage of this
matter in the legal agreements for CRCs, early clarity seems to be lacking. Continuing
unrealistic expectations by universities and government research bodies that the IP
within a CRC will generate a major financial flow to their institutions underlies many of
the cited difficulties in reaching agreement on IP arrangements. This is exacerbated by
the belief — encouraged by the application process — that the CRC itself will be the
commercialiser of the IP resident in the CRC" (O'Kane 2008: xiii). It is suggested that
"agreements would be easier to negotiate if it were accepted that the industrial/end-
user partners are the logical developers of the IP, with the question of fair and reason-
able returns from the industrial partner to the research providers and their institutions a
matter to be negotiated, in general terms, at the commencement of the CRC" (ibid: xiii).
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Among seven overall recommendations, it is proposed in the report that the CRC Pro-
gramme guidelines should be modified in order to "permit much greater flexibility than
at present including in organisational structures, governance models, lifespan (typically
4-7 years but up to a maximum of 10 years where appropriate), membership arrange-
ments, intellectual property arrangements and size of Commonwealth grant (up to a
maximum of $45M over the life of the Centre)" (ibid: vii). Additionally, it was recom-
mended that

e SME and service industry involvement in CRCs,

e a strong engagement with international research groups working on similar chal-
lenges,

e CRC applications in Humanities and Social Sciences fields

should be specifically encouraged (ibid: viii).

The 2012 study deals with the economic, social and environmental impacts of the pro-
gramme. The time span of the estimates of impacts goes from 1991 to 2017, and in-
cludes the activities of nearly 120 past and present CRCs. Direct economic impacts
reach a volume of 14.45 billion AUD, of which 6.15 billion AUD can be allocated to the
agricultural sector, 5.68 billion AUD to the services sector, 1.55 billion AUD to the min-
ing sector, and 1.07 billion AUD to the manufacturing sector (Allen Consulting Group
2012: xi). Indirect economic impacts were analyzed with regard to effects on GDP,
consumption and investment. While some slight negative effects were identified on
consumption (-0.01 annual percentage points) and investment (-0.05), a slightly posi-
tive effect could be recorded on GDP (0.03). The net effect on economic growth for the
period 1991 to 2017 is 7.53 billion AUD, translated into an additional average annual
GDP growth of 0.03%. Compared to the public investment in the CRC programme, it
generated a net economic benefit of 3.1, i.e. each invested AUD created an economic
benefit of 3.1 AUD (ibid: vii). Another key output is the number of research postgradu-
ate students. "Between 1991-92 and 2009-10, approximately 4,400 doctorate and mas-
ters degrees by research were awarded to students who had received industry focus-
sed training as part of their studies with the support of a CRC" (ibid: x).

The recent 2015 review of the programme, which was published in March 2015 (Miles
2015), made altogether 18 recommendations grouped into three categories: refocusing
the programme, lifting performance, and streamlining administration. The evaluation
suggests a continuation of the CRC programme, but in a refocused and more targeted
way. Industry should be put in front and centre, and CRCs should be closer oriented
towards the recently announced growth sectors (Food and Agribusiness; Mining
Equipment, Technology and Services; Medical Technologies and Pharmaceuticals;
Advanced Manufacturing; and Oil, Gas and Energy Resources) and should collaborate
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with the Industry Growth Centres. The programme guidelines should be revised with
regard to the inclusion of new objectives (increased jobs, exports, productivity, integra-
tion into global supply chains, new technologies, products or services, increased reve-
nues and intellectual property outputs such as patents), a simplified and more industry-
focused selection and review process, changes in the composition of the CRC Commit-
tee, and a maximum funding period of 10 years. All current CRCs should be reviewed
by the new CRC Committee according to the new criteria/objectives, and only those
CRCs which are on track to delivering their outcomes should continue to receive fund-
ing. Other proposed changes are the introduction of a new stream 'CRC projects' for
supporting short-term oriented (maximum of three years) industry-led research, a man-
datory governance model (new CRCs should only be established as an incorporated
company, limited by guarantee), streamlined IP agreements which should use best
practice, a more focused training regarding industry needs, and a revised performance
data collection in which only 'appropriate' data should be collected.

412 Convergence versus heterogeneity of the different models

Three 'models’' were shortly described in this case study: the CRCs, the Industry
Growth Centres as a new government initiative, and the Precincts. All three models
have their own objectives, rules and funding mechanisms (the last applies to CRCs and
Growth Centres only). Precincts are a spatial translation of a concept which generates
and supports excellent scientific research. Growth Centres focus on industrial sectors
and address explicitly the demands of industry which should be absorbed and proc-
essed by the research sector. CRCs focus on science-industry linkages and the joint
work on certain research topics. In this sense, these models are heterogeneous. A
convergence cannot be observed, more a threat to the CRCs which have become a
kind of 'public good' since the operation of the programme since the early 1990s. The
message of the Australian Government is that CRCs are not the only way of organising
interfaces between industry and research and that, so far it has not been decided, the
CRC programme could come to an end somewhere in future.

5 Exemplary cases

For the purpose of illustration, two CRCs are shortly described in this section. They
were selected with regard to their maturity. While the CRC for Water Sensitive Cities
started operation in 2012, the CRC for Advanced Composite Structures was already
established in 1991.
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5.1 Monash — CRC for water sensitive cities

The CRC started in June 2012 with a total budget of 120 million AUD (60 million AUD
in cash, 60 million AUD in-kind contributions). More than 80 partners all around the
globe are involved. Major Australian partners come from Melbourne, Perth and Bris-
bane. Among the 80 partners, 12 are research organisations (universities), including
top experts for flooding in Europe, 14 State Government Departments, 30 local gov-
ernments, 8 water utility companies, 2 training organisations, 4 private companies and
4 land development organisations. The CRC combines technology, society, urban
planning and design, and industry application at its heart. In total, it is a very multidisci-
plinary approach.

The CRC is a non-for-profit organisation, personnel is employed by the CRC manage-
ment, but seconded to Monash University. The CRC partners put in the money after
signing an overarching agreement, but they do not have direct influence on the re-
search topics. Administrative/management work was passed on to a former industry
person (Tony Wong) and is not done by the leading researchers. Current activities fo-
cus on the performance of workshops with all stakeholders to give advice on how to
redesign the Melbourne area Fisherman's Wharf.

In this but also in other interviews it was said that in Australia different categories of
third party funding exist. The highest, most 'valuable' category 1 is money coming from
the Australian Research Council. The ARC funds pure basic research and this funding
ranks first for universities and also in their internal evaluations. The lowest category is 4
and public grants for CRCs are rated as category 4. This is a reason why universities
are less interested in CRC than in ARC funding. It is accepted, but when there are pos-
sibilities for a higher category, this kind of funding is preferred. In case of the CRC of
Water Sensitive Cities, the CRC grant will lead to the situation that the involved re-
searchers will have fewer chances to acquire ARC funding, because ARC knows that
CRC grants are already available. The university researchers are therefore less able to
be ranked high with respect to the criterion of ARC funding.

5.2 CRC for Advanced Composite Structures (ACS)

The ACS has operated for four terms in the CRC rounds 1, 5, 8 and 12. In 2014 they
were in the final year of the last five year extension. The applied research personnel is
employed by the CRC management company; additional staff for research only is em-
ployed by the university. The last round is composed by eight initial projects of strategic
and commercial value to DSTO (Defence Science and Technology Organisation),
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AGAP (Airbus Australia), PETRONAS and Australian SME operators. The budget was
65 million AUD for the initial five years (Scott 2014).

A spin-out company is ACS Australia. It employs 30 highly skilled people. ACS Austra-
lia deals with the transition of the CRC in a way of creating a sustainable platform for
the research activities after the public funding will cease. The company is already a
global leader in composites and has been rewarded prizes for that. One of the activities
is technology foresight. Most of the customers are international (not from Australia).
The network of customers draws on the activities of the CRC.

The CRC educated around 100 PhD students who completed their PhD and generated
also industry-ready graduates.

Regarding IPR, every CRC can set up own IPR arrangements. Current arrangements
in ACS CRC are as such that legal ownership lies with CRC-ACS company. Licenses
can be given out for free, because the utilization of technology is more important than
the commercialization through the CRC.

Foreign companies are involved and there is no distinction between foreign companies
and companies operating in Australia which are foreign-owned. The strategy behind
this openness is that Australia needs to make itself attractive so that a multi-national
company carries out research in Australia. SMEs are involved in the CRC, but not to a
great extent. Between 2003 and 2010, 23 SMEs were involved as associates, some
new ones came in and some went out, but now there are much fewer SMEs than the
initial 23. A possibility to involve SMEs could be the technology voucher scheme. If a
company wants to do technology development, in Victoria they get a voucher for
25.000 AUD, but the company only puts in %4 of that. Requirement: that must be the
only kind of funding from the government (ICT, small technologies, biotech).

Success factors of the CRCs are: being industry-focused (not industry-led, but industry-
driven); being able to deliver: strong team of partners, getting research into actual in-
dustry implementation; having the right source of R&D-staff; having been imbedded in
the end-user-environment.

Compared to the CRC, the CRC follow up-company will generate no more PhDs, ACS
Australia can only survive with commercial work.
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6 Summary

6.1 Assessment of the CRC programme

The recent CRC programme review which was published in March 2015 (Miles 2015)

was based on the following assumptions:

e Despite the CRC programme, Australia still is poor in terms of science-industry col-
laboration,

e SME engagement is not as it was expected,

e business creation around CRCs could be improved,

e CRCs are not self-sustaining (less than five are),

o self-sustainability is not an explicit criterion in the programme,

e most of the involved multi-national enterprises (MNEs) are from abroad, because

many MNEs withdrew from Australia or at least withdrew their R&D departments
from the country.

The basic question of the evaluation is whether Australia got sufficient value for the
money invested in the CRC programme. As already pointed out, the CRC programme
is under threat, because the recent government changed its focus very strongly to-
wards industry and it seems that there is the feeling that so far, at least in recent years,
industry followed the research sector and not vice versa.

Other topics around the CRC programme are that

o the regulations for the creation of CRCs grew too much,

e CRCs are regarded as a supplementary source for research funding by universities,
o focussed performance indicators are missing and that

o final evaluations are regarded as insufficient.

As can be seen from the recent review of the programme (cf. section 4.11), the major
recommendations mirror the assumptions and questions in a way that CRCs should be
much closer oriented to the needs of industry and should contribute of overall objec-
tives with respect to strengthening Australia's competitiveness in the new growth sec-
tors. Additionally, CRCs should collaborate closer with the Industrial Growth Centres in
a way that the CRCs should "develop ideas identified by the Growth Centres, commer-
cialise them, and take them to domestic and international markets" (Miles 2015: 7).
This shift could be interpreted that the so far quite open 'end-user' orientation will be
focused much stronger towards an industry orientation in the future.

Although so far universities use CRC funding as a supplementary income source, es-
pecially the eight high level universities (Group of Eight) do not consider CRC funding
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as attractive to them. They are mainly interested in category 1 funding (pure basic re-
search) and regard Australian Research Council money as greater value to them than
CRC money. As a matter of fact, not all 39 Australian universities assign the highest
priority to collaborations with industry (e.g. organised via a CRC).

Additionally, university education is the fourth largest Australian export good. Universi-
ties earn a lot of money through students' fees. It is therefore not necessary for them to
look for other funding sources, e.g. contributions from industry.

6.2 Comparison with the Forschungscampus initiative

Comparing the CRC programme with the 'Forschungscampus' initiative (cf. the contri-
bution by Koschatzky and Stahlecker in this volume), the following conclusions can be
drawn:

e Administration: The CRC programme administration lies with the Department of
Industry and Science (ministry). A project executing organisation like Projekttrager
Julich (PtJ) does not exist. The equivalent to the Forschungscampus-Jury is the
CRC Committee. This Committee makes funding recommendations to the Minister,
but is also coordinating the performance monitoring of the CRCs and the whole pro-
gramme.

e Not industry but ‘end-user’' orientation: A difference compared to the 'For-
schungscampus' programme at least in wording is the use of the term end-user.
Cooperative Research Centres are not organised around science-industry collabora-
tion, but around the research for end-users which are not only private organisations,
but also public entities. These organisations/entities must be capable of transferring
the research outputs into economic, environmental and/or social benefits.

e Selection: The programme guidelines include an explicitly described selection
process and selection criteria. It is made clear from the beginning how the CRCs are
selected. In 'Forschungscampus', the selection criteria were not made explicit at the
same level of detail.

e Commitment: All partners in a CRC, even the 'essential participants', are not re-
quired to commit for the full funding period. Though stability in commitments is im-
portant, partners can leave the CRC at any time. Commitments of at least the core
partners in a 'Forschungscampus' have to be longer, at least for a five years main
phase.

¢ Organisation model: For the CRCs, there is only the possibility to be organised as
incorporated or unincorporated entity. Other variations are not possible. In 'For-
schungscampus' there was a free choice in finding an appropriate organisation
model.

e Time perspective: Comparable to 'Forschungscampus', funding is granted for a
period up to five years with the possibility extending three times (maximum 15 years;
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according to recommendations made by the recent programme evaluation up to a
maximum of 10 years). A long-term perspective is thus also a basic characteristic of
the CRC programme.

e Matching of funds: As in 'Forschungscampus', public funding must at least be
matched by the partners of a CRC. This matching can be realised through cash, in-
kind, tied and untied contributions.

¢ Internal governance: All CRCs must employ a governance model which includes
eight governance principles developed by the Australian Stock Exchange for corpo-
rate governance. In 'Forschungscampus', governance is organised according to own
needs.

e Leadership: Leadership and its quality is an important criterion. It is therefore nec-
essary that all programme leaders and senior managers must commit more than
50% of their time and effort to the CRC. A similar explicit share for 'Forschungscam-
pus' does not exist.

o Employment model: CRC staff is usually employed by the CRC management
company and then seconded to the CRC participants (mainly to universities). In
'Forschungscampus', staff can be employed by the 'Forschungscampus' organisa-
tion, the university, other research institutes, and industry, and is seconded to the
'Forschungscampus'.

e Education: Education and qualification is very important. CRCs are evaluated ac-
cording to their contribution to scientific education (Master and PhD theses), but also
to the generation of industry-ready graduates. The same holds true for 'For-
schungscampus'.

¢ International perspective: Funding should be spent in Australia, but can also be
spent overseas if this will have a benefit to Australia. Participants both from the re-
search and the 'end-user' side can also be from abroad. This is often the case for
larger companies, because many Australian MNEs shifted their research capacities
to locations outside Australia. In Germany, mainly German entities profit from project
funding.

e Monitoring and evaluation: The monitoring framework is already explained in the
programme guidelines. It consists of a welcome visit, a first year review, perform-
ance reviews every three to four years and a final evaluation by the CRC Commit-
tee. Similar reviews are carried out for 'Forschungscampus' by the project executing
organisation PtJ, and in parallel, by the accompanying research team.

e Sustainability: CRCs have to prepare a transition plan already at the beginning of
their operation and a final strategy at least in the second final year of funding. Nev-
ertheless, only very few CRCs succeeded to reach a sustainable status after funding
ceased. Sustainability is also an issue for 'Forschungscampus', but this should be
developed over time.
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Proximity: An obligation to organise a CRC in spatial proximity or under one roof as
in 'Forschungscampus' does not exist. This is one of the major differences com-
pared to Forschungscampus. Related to the topics of a CRC and due to the size of
the country, the co-location of the participants is sometimes possible, sometimes
impossible.

IPR regulation: There is no fixed model of how to regulate the IPRs. They can be
regulated freely in so far that benefits to Australia, the CRC and all partners are
maximised. According to the programme guidelines, IPR responsibility should rest
with the participant organisation that has the greatest capacity for this. The condition
of 'maximising benefits to all participants' could be interpreted as a regulation at 'eye
level', but the transfer of IPR responsibility to the 'most capable organisation' is a
more practical and not a legally based solution compared to the German situation.
Usually the 'most capable organisation' is the CRC management company. Compa-
rable to Germany, unrealistic expectations regarding the financial outputs of IPRs do
exist in Australia. Evaluations of the CRC programme came to the conclusion that it
should not be the CRC which commercialises IPRs, but industrial or other end-user
partners which provide reasonable returns to the CRC. In 'Forschungscampus' it is
up to the different partners to regulation IPR 'on an eye level'. Usually, in public
funded research at universities, the universities should be responsible for patent
protection and licensing.

SME participation: SME involvement is necessary but difficult. Australian SMEs
are smaller than German SMEs (a company with more than 200 employees is al-
ready a large company) and often do not possess financial resources to engage in a
CRC. Their contribution is more on the investment of time or facilities. In 'For-
schungscampus', SMEs are involved, but often at the second tier with limited deci-
sion rights compared to large companies.

Humanities and Social Sciences: The low participation of the humanities and so-
cial sciences in CRCs is a topic in Australia and with regard to innovation funding in
Germany as well. It was therefore recommended in the 2008 programme review that
these scientific fields should specifically be encouraged to engage in CRC activities.
At least a few of the CRCs from the last rounds belong to this group.

Use of logo: After funding has expired, CRCs are allowed to keep their name and
their logo. So far, this is not an issue in the German 'Forschungscampus' initiative.

General impact: Due to its long operation and despite changes in the programme
guidelines over time, the CRC programme is believed to be like a 'public good' in
Australia. It was said during the interviews that the majority of Australian universities
use it as a commonly available additional source of funding. Nevertheless, at least
the top eight Australian universities prefer CRC funding (category 4) less than fund-
ing by the Australian Research Council. The latter is 'category 1' money which ranks
much higher in internal evaluations than funding from the Department of Industry,
because category 1 funding is devoted to pure basic research while category 4 is
strongly application oriented. Reflecting these different interests, the recent Austra-
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lian government believes that the CRCs are more under the control of the universi-
ties and less interested in the needs of the end-users, especially companies. This
assessment is reflected in the recommendations of the recent evaluation of the CRC
programme. It recommends that the programme should be refocused and targeted
with regard to the needs of industry and that the CRCs should closely work together
with the Industry Growth Centres. During the last few years, there seems to be a
lower interest in the CRC programme by the Australian Government. An indicator is
that as part of the 2014/15 Federal Budget, the Government has decided to reduce
funding for the CRC Programme by 80 million AUD over the forward estimates. Ad-
ditionally, the 17th selection round (2014) did not proceed for new applicants. Re-
garding the economic impacts of the CRC programme, an impact study from 2012
found out that from 1991 to 2017 the programme contributed to an additional aver-
age annual GDP growth of 0.03%. The leverage effect was 1:3.1 which means that
1 AUD funding created an economic benefit of 3.1 AUD. Due to a much later start,
economic impacts of the 'Forschungscampus' initiative are not yet visible in Ger-
many.

6.3 Conclusions

With regard to the analytical framework presented in the paper by Koschatzky and
Stahlecker in this volume (chapter 1), it becomes clear that the CRC programme and
the 'Forschungscampus' initiative can be regarded at certain aspects as different inter-

pretations of the underlying theoretical approaches. Major differences concern

1.

The governance model [Organisational theory/PPP]. CRCs have to follow certain
rules regarding organisational status, internal governance, and the regulation of
IPR, while the 'Forschungscampus' can be organised and governed according
the needs and decisions of the (core) partners. IPR must be regulated on an 'eye
level' basis. Both are public-private partnerships in which the private sector
should play a pronounced role.

The partner constellations [Transaction cost economics]: CRCs are oriented to-
wards end users. These end users can be firms, but also public entities. As a
matter of fact, CRCs are not merely modes of science-industry collaboration, but
are more open regarding the partner mix compared to 'Forschungscampus'.
Here, companies are at the core, beside universities and other research organi-
sations. Nevertheless, in both models SMEs as partners are a binding require-
ment.

Spatial proximity [Economic geography]: While a 'Forschungscampus' is a re-
search activity organised under one roof allowing permanent interactions of the
personnel, CRCs can be organised similarly, but also as national or international
network in which the different partners interact frequently, but not permanently.
This might lead to higher transaction costs, because communication, coordination
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and control requires a higher amount of resources than a collaboration in one
building or laboratory.

A similarity exists with regard to

4. Open innovation [Innovation economics]: In both models, open innovation proc-
esses are a core element, and the development of human resources (education,
students and Ph.D. students), together with the transfer of the research output
into economic, environmental and/or social benefits are key.
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IX Embedded open innovation based on human capital
in China: AES case study and its policy implication
Lei Lin

1 Background

1.1 Practices in China

It's crucial for China's innovation-driven development strategy to select an appropriate
innovation mode and integrate internal and external resources effectively to promote
firms' endogenous innovation capability (Burgelman and Madique 2001, Wu 2013, Mul-
ler 2005), especially external talents. In recent two decades, University-Industry-
Resource Cooperation (UIR thereafter in this paper) has been generally adopted as an
innovation mode by China's firms (Ge and Gu 2013). However, the efficiency of UIR is
relatively lower in China compared with that in some other countries, which has been
prominent 'bottleneck’ of China's National Innovation System (Wu 2011).

111 Deficiencies of UIR in China: a faux-friendly one

Firstly, traditional UIR cooperation is mainly based on projects between firms and uni-
versities or research institutes. However, this kind of cooperation will inevitably come to
the end once the project is over. Unlike talent-based long-term cooperation, the project-
based short-term cooperation cannot make the knowledge creation, diffusion and ab-
sorption in UIR sustainable, which are key for China's firms to improve innovation ca-
pability (Cummings and Teng 2003, Kathleen and Cyrus 2005). Secondly, current UIR
mode is mainly a single problem-solving cooperation, but not innovation-solving coop-
eration, which cannot maximize UIR effects. For example, they are limited in such as-
pects as resources collection and sharing, talent development, innovation and strategic
decision (Wang and Le 2011). Therefore, a new mode needs to be explored to improve
the efficiency of UIR.

1.1.2 Deficiencies of external talents usage in China's firms

Using external talents to promote innovation has been an important open innovation
mode for China's firms (Han 2013). In practices, China's firms have formed three
modes of talents usage shown in table IX-1. They are loose cooperation mode, direct
introduction mode and internal cultivation mode, respectively. Loose cooperation mode
tries to build the cooperation relationship with external talents through projects or hir-
ing. Direct introduction mode means introducing the talents directly from the human
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resource market. Internal cultivation mode means cultivating the innovative talents
through internal training. However, these three modes cannot fully meet the demands
of firms because external top talents are 'hard to find', 'expensive to hire' and 'unable to
stay', which reveal the problems of the shortage, high cost and unsustainable of exter-
nal top talents. This leads to the gap between the supply and demand of external top
talents. For example, although Chinese local automobile enterprises spend much to
use design service of vehicle, transmission and engine provided by the experts from
Europe, America, Japan and Korea, only some particular project-based technical diffi-
culties have been solved, and core technology cannot be really obtained by Chinese
local firms. Therefore, external talent has been a big bottleneck for China's firms to fully
explore the benefits of the UIR mode (Guo et al. 2013, He 2005, Chen 2006). It's
equally important for China's firms to make use of high talents inside and outside. How
to build an open UIR cooperation platform to efficiently attract and fully use external top
talents is an urgent issue to tackle.

Table IX-1: Three modes to solve talent shortages in China's firms

Type Merits Demerits

Loose cooperation  Flexible cooperation with Uneasy to control and hard to develop

mode explicit boundary and clear  internal personnel, short-term coopera-
target tion and uncertain result, only certain

problems can be solved

Direct introduction Easy to control with wide Hard to select appropriate talents, un-

mode range of talent selection easy to fuse different cultures and high
and clear target cost

Internal cultivation Easy to control with clear High cost, low efficiency and long period

mode target to develop specific personnel

Source: Summarized by the author (2015)

113 Success of new UIR innovation platform in China

In recent years, there are various kinds of UIR cooperation platforms founded by the
state ministry and national institutes in firms to promote innovation capability. These
platforms can be divided into two types, projected-based platform and external talent-
based one. The former includes such platforms as Enterprise Technology Centre, En-
gineering Technology Research Centre, Technology Innovation Mode Enterprise, In-
ternational S&T cooperation base, which are mainly supported by some short-term
technical contracts or projects. The latter includes Academician and Expert Station
(AES), Postdoc Research Station and Graduate Student Station, which mainly focus on
sustainable and all-around cooperation based on external talents. Among these, we
noticed that a large number of local companies have adopted AES — a new kind of hu-
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man-centred UIR cooperation mode which not only makes up the inadequacy of tradi-
tional UIR cooperation mode, but also solves the problem of firms' top talents shortage
to some extent. How to further explain the mechanism of this kind of innovation mode
with remarkable Chinese characteristics theoretically is a new topic under current situa-
tion.

1.2 Theoretical background: far lags behind practices

1.21 Open innovation research

Open innovation research mainly focuses on the openness of idea, technology, strat-
egy and process but pay less attention on the importance of human resources, which is
the most important element in firm's innovation (Chesbrough 2003, Guo et al. 2013).
As for the type of open innovation, based on the two dimensions of inbound open inno-
vation and outbound open innovation, it can be divided into four categories: revealing,
selling, sourcing and acquiring (Dahlander and Gann 2010). Outsourcing mode means
obtaining innovative ideas from external suppliers, UIR links, users, consulting compa-
nies, competitors and so on. Acquiring means purchasing external resources through
formal or informal channels. These two approaches are to some extent related to the
usage of external human resources, for instance, hiring external technical talents or
outsourcing product designers. However, the boundary between the firms and external
talents is still distinct and the cooperation is always a short-term one. There is still lack-
ing a long-term mechanism of open innovation to realize deeper integration between
external talents and firms.

1.2.2 UIR research

Current UIR cooperation literature studies the driving forces from transaction costs
(Mowery and Oxley 1997, Eom and Lee 2010), Resource-based View (Santoro and
Chakrabarti 2002) and dynamic capabilities (Teece et al. 1997). Furthermore, current
research concentrate on the influence factors of cooperation from firm scale and R&D
(Cohen and Levinthal 1990), openness (Fontana et al. 2006), innovativeness and sec-
tors (Asheim and Coenen 2005, Moodysson et al. 2008, Eom and Lee 2010) and gov-
ernment support (Mohnen and Hoareau 2003, Eom and Lee 2010).

Although the researches mentioned above are to some extent concerned with the new
kind of UIR innovation platform represented by AES, it cannot directly and systemati-
cally explain the success of AES phenomenon. In China, Kui (2013a, 2013b) explored
the function and mode of AES in the UIR collaborative innovation. Xiang (2013) ana-
lyzed the effective mode of AES in the UIR collaborative innovation. Ji (2012) stated
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the relationship between AES and UIR cooperation. However, these studies mainly
focus on the function of platform, lacking theoretical explanation of internal mechanism.

All'in all, extant researches have not studied AES theoretically and cannot explain its
success in China from the view of open innovation and UIR cooperation. Hence, cur-
rent perspective should be broadened to put forward a new theoretical framework.

1.3 Research question

Why AES can get better effect compared with others, and what is the mechanism be-
hind it? Based on observations of AES in China's firms and review of current related
theory, this paper tries to explain the connotation and mechanism of this new open
innovation mode. To achieve this target, we suggest a framework of Embedded Open
Innovation Based on Human Capital through the analysis of open innovation theory,
human resource theory and social embeddedness theory. The second part of this pa-
per is AES case study, and the third one is the building of the framework. In the last
part, the theoretical and practical implications are discussed.

2 Case study: AES in China's firms

21 Research design

We try to suggest a new kind of UIR mode with Chinese characteristics based on case
study and survey study of AES. In 2013, we interviewed 56 firm cases and sent 1100
questionnaires to AES nationwide. Finally, 500 valid samples returned and covered 20
provinces in China as shown in table IX-2. To simplify the research, we just conducted
descriptive analysis based on surveyed data.

Table IX-2: Distribution of the sample

Province Firm numbers  Percentage Province Firm numbers Percentage
(%) (%)
Hubei 91 18.20 Yunnan 13 2.60
Sichuan 90 18.00 Inner Mongolia 12 2.40
Guang- 58 11.60 Shannxi 8 1.60
dong
Zhejiang 44 8.80 Fujian 7 1.40
Shanghai 38 7.60 Chonggqing 7 1.40
Tianjin 38 7.60 Xinjiang 7 1.40
Beijing 25 5.00 Gansu 6 1.20
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Province Firm numbers  Percentage Province Firm numbers Percentage
(%) (%)
Shandong 20 4.00 Jiangsu 2 0.40
Hebei 16 3.20 Heilongjiang 1 0.20
Hunan 16 3.20 Shanxi 1 0.20

Source: Own survey
2.2 Basic information of AES in China's firms

221 Definition and its history

AES is a kind of UIR firm-level platform driven by the State departments, including
China Association for Science and Technology, Ministry of Science and Technology,
Chinese Academy of Science and Chinese Academy of Engineering. AES is estab-
lished inside the firms with office and other required equipment, and the members in-
clude academician, experts and their teams, as well as the employee from firm's re-
lated departments, especially the R&D and innovation department.

Although AES is established in the firm, it does not belong to the firm. It is embedded
as an organization in a firm; in other words, the firm has no ownership right on AES. In
AES, academicians or top experts with their teams would carry out all-round coopera-
tion with enterprises, which has become a very important carrier for talents to embed
deeply into the innovation process in firms.

The number of AES has increased rapidly since the first one was established in 2003 in
Liaoning province. Since then, the number of AES increased quickly and reached 3323
stations by the year of 2013. Current AES are distributed in 29 provinces (except for
Tibet and Qinghai province), and 26611 academicians or experts worked in these sta-
tions (see table IX-3).

Table IX-3: AES numbers in China's firms over the years

Year The amounts of AES in firms The person-times amount of aca-
demicians and experts

2009 254 224

2010 633 2700

2012 2502 27000

2013 3323 26611

Source: Own survey
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2.2.2 Key points of AES

Fund sources of AES

Table 1X-4 shows that fund sources of AES are mainly from firms themselves, but not
from governments or their group companies. This is true both for establishment funds
and operation funds of AES. Among other fund sources, government mainly funds AES
in their operation process.

Table IX-4: Fund sources of AES

Self- Self-finance Self-finance  Government Group
finance plus govern-  plus group or grants funding
ment-funded company
Establishment
fund of AES 375 19 2 15 6
Operation fund
of AES 373 11 4 8 5

Source: Author's analysis (2014)

Firm distribution of AES

Table IX-5 shows that from the angel of firm ownership, AES are mainly distributed in
private-owned enterprises but not state-owned enterprises. As for technology level,
AES are mainly distributed in high-tech firms. In addition, the number of AES in Small
and Medium Enterprises is much more than that in large firms. Lastly, AES are widely
distributed in manufacturing firms but not services firms.

Table IX-5: Distribution of AES in China's firms

Private-owned High-tech firms S& M enterprises Manufacturing
enterprises firms
Peri‘;’)‘)‘age 68.90 60.46 81.22 75.00

Source: Author's analysis (2014)

Amount and work time of academician in AES

From table IX-6 we can find that the average amount of academician in each firm is
about 1~2, and almost of them are from Chinese Academy of Engineering.
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Table IX-6: Amount of academicians in each firm

Numbers of

o Zero 1 2 3 4 5 6 7 8 9 >10
academician

Total numbers of 62 204 74 22 9 9 5 2 5 1 13
surveyed Firms

Source: Author's analysis (2014)

Table 1X-7 shows that the average work time of academician and experts in firms is
from 0.5~3 months per year.

Table IX-7: Cooperation time between firm and academician and their teams

Cooperation With aca- Percent- With Percent- With Percent-
duration demician age (%) teams age (%) experts age (%)
<0.5 month 55 14.67 23 6.34 23 5.85
0.5~1 month 127 33.87 76 20.94 63 16.03
1~3 months 124 33.07 151 41.60 135 34.35
>3 months 69 18.40 113 31.31 172 43.77
Total 376 100.00 363 100.00 393 100.00

Source: Author's analysis (2014)
23 Overall assessment of AES by firms

2.3.1 Contribution of AES to the firms

From the survey, we find that AES will contribute to firm innovation in 7 aspects shown
in figure IX-1. They are strategic consulting, technology solving, talent introduction and
cultivation, introduction of cross-sector talents into the firm, resources integration, sci-
ence knowledge dissemination and enhancement of firm brand, respectively. Among
them, technology solving, talent introduction and cultivation, and strategic consulting
gained more recognition by the surveyed firms.
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Figure IX-1: Overall assessment AES by firms
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2.3.2

Cooperative modes

There are multiple cooperative modes of AES in firm's innovation, including joint effort
on technical solution, technology transfer, firms' talent-development, entrusted re-
search by firm, joint-establishment of R&D base or even business, strategic consulting,
et al. Table IX-8 shows that most AES adopted joint effort on technical solution and

talent-development as two main cooperative modes.

Table IX-8: Cooperative modes by AES

Tech-
nology
transfer
Per-
cent 20.80
(%)

Tech-
nology
share
and
joint
venture

11.8

En-
trusted
re-
search
by firm

40.50

Joint
efforts
on
techni-
cal
solution

82.40

Joint
estab-
lish-
ment of
R&D
base

40.50

Start-
ups of
S&T
firms

6.80

Industry  Firms' Strate-

tech-
nology

talent- gic
devel- consult-

alliance opment ing

13.30

47.00 6.90

Source: Author's analysis (2014)
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2.3.3 Modes to develop talents by AES

From the survey data we find that there are various modes for AES to develop talents
through projects, professional training and public lectures, learning in academician and
experts' unit, and oriented training of much-needed personnel for firms (see table 1X-9).
Among them, training by project and professional training and public lectures by aca-
demicians and top experts are two main modes to develop talents by AES. This is very
different from the single role of R&D department played inside the firms.

Table IX-9: Modes to develop talents by AES

Training Professional Learning in Oriented Practice- Others
by project training and academician training  oriented training
public lec- and experts'  for firms  for universities
tures unit and institutes
Percent- 92.20 81 48.1 51.3 25.4 1.60
age (%)

Source: Author's analysis (2014)

In addition, the average amount of talents developed by AES is about 18.297, among
which 8.3811 for master, 1.3102 for doctor, and 0.5386 for post-doc (see table 1X-10).

Table IX-10: Average amount of talents developed by AES

Amount of talents developed  Master Doctor Post -doc
Average amount 18.297 8.3811 1.3102 0.5836
Source: Author's analysis (2014)

In recent years, a new joint mode is exploring in which AES and university combines

together to develop engineering-related master and doctor degree talents to fulfil firms
practical demands.

3 Proposal of a new UIR mode with Chinese
characteristics

3.1 Theoretical bases

3141 Open innovation theory

Open innovation suggests that innovation ideas and related elements can be obtained
from both inside and outside of the firm simultaneously (Chesbrough 2003). The
boundaries of firms are not obstacles but a mechanism of "resource filtering". On the
one hand, talent is a key factor to realise open innovation for firms (Chesbrough 2003,
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Guo et al. 2013). On the other hand, open innovation makes it easier for the flow of
talents inside and outside of the firm. Hence, it is feasible to put forward a new mode of
embedded open innovation based on human capital.

3.1.2 Human resource theory

Human resource is defined as employees who have a series of knowledge, skills and
bilities (Nahapiet and Ghoshal 1998, Subramaniam and Youndt 2005). The theory of
human resource points out that the quantity, quality and structure of human resource
have great impact on enterprise innovation ability and labour productivity. The insuffi-
cient investment in human resource would be a bottleneck for knowledge innovation.
The accumulation of technological human resource have obvious "threshold effect".
Traditional researches on the relationship between human resource and firm innovation
mainly focus on the influence of internal human resources such as "entrepreneurship"
and "internal R&D personnel" on innovation strategy, and capability and performance
(Schumpeter 1942, Gao et al. 2011), which can be regarded as an internal-oriented
one. While current researches have turned from internal-oriented into an external-
oriented, paying more attention to the relationship between external innovation human
resource and firm. This is another theoretical base of our paper.

3.1.3  Social embeddedness theory

Social embeddedness was put forward in 1954, including structural embeddedness
and relational embeddedness, which have impacts on organisational performance
(Bourdieu 1984, Nahapiet and Ghoshal 1998, Hou 2011). According to this theory,
specific unit or personnel can be embedded in organisational structure. This study is
based on the embeddedness of external academicians, top experts and postdoctoral
researchers into enterprises innovation through structural and relational ways.

3.2 Embedded open innovation based on high talents

Based on the theory analysis and practices observation, we suggest an embedded
open innovation based on human capital. Next, we would explain its conception and
characteristic, interpret the mechanism. Figure IX-2 is the theoretical model of embed-
ded open innovation based human capital.
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Figure IX-2: Theoretical model of embedded open innovation based human
capital
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3.21 Conception

External high talent is a key factor to realise open innovation, who can be deeply em-
bedded in a firm through relationship (e.g. contract) and organisation(e.g. station). This
creates a new kind of long-term and high talents-based UIR cooperation mode by
which firms' resources and outside high talents can combine together to promote the
UIR cooperation in all aspects for firm innovation.

The embedded open innovation based on human capital suggests that external top
talents embedded into enterprise innovation deeply through immobilised organisation,
and together with the internal resources forming a new long-term UIR cooperation
mode which is characterised by mutual communication and effective integration.

(1) The meaning of human capital. The concept of human resource in this paper is dif-
ferent from the ordinary science and technology personnel, management personnel or
staff. It is intelligence-intensive and has the following characteristics. Firstly, they are
continuously and fully engaged in science and technology activities. Secondly, they are
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top experts and have got innovative achievement in their field of science and technol-
ogy. Thirdly, they would play a key role in firms' innovation. Therefore, the meaning of
high talents are those knowledge intelligence-intensive human capital outside the firm,
for example, academician, expert and post-doc.

(2) The meaning of embeddedness in this paper means deep embeddedness of exter-
nal high talents into firms' innovation but not owned by firms. Traditional embedded-
ness is a kind of short-term, low-level, project-based, specific technology-oriented one.
It can be described as contract relationship embeddedness, but lack of organisational
structure embeddedness. This would be difficult to ensure the long-term cooperation.
This paper suggests a kind of double embeddedness in a firm. One is contract-based
relationship embeddedness, stressing a short-term cooperation with explicit technology
goal. Another is organisation-based structural embeddedness, stressing a long-term
and strategic cooperation with all dimensions of firm's innovation incorporated. The
embedded organisation is a flexible one with low fluid barrier of high talents inside and
outside of the firm. Specifically, the high talents worked for firms but not through out-
sourcing or purchase. Once they are outsourced or purchased, they will be a part of
firm personnel and will be owned by the firm. In other words, the firms have no owner-
ship rights on outside high talents.

(3) The meaning of open innovation. Open innovation in this paper refers to not only
technology-dimensional openness, but also a multi-dimensional, comprehensive open-
ness involving strategy, technology, management, personnel, marketing and others.
Academician and expert in AES would cooperate with firms in almost all the as-
pects, including R&D, technical solution, personnel training, strategic consulting, re-
sources integration, attracting of top talents, and even entrepreneurship between two
sides.

Based on theoretical elements and logical relationship between factors, we suggest a
function expression as shown below.

P=F(ED,HC,IF,EF)

Among them, ED stands for embedded degree; HC stands for the quality of human
capital; IF represents internal influence factors; EF, represents external influence fac-
tors; P stands for AES performance; F represents combination of different determi-
nants.
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Table IX-11: Function variable interpretation

Variable Interpretation

ED (Embeddedness) Embedded degree and mode

HC (Human Resource) Scale, structure, quality of human resource inside and outside
of the firm

IF (Internal factors) Firm capability, Institutional design, organisational structure,

corporate culture

EF (external factors) Economics transformation, policy support

Source: Author's analysis (2014)

3.2.2 Characteristics of the mode

(1) Extensive acquisition of external talents. Firstly, high talents will bring all-around
and high-quality innovation resources for the firm, including technology, talents, fund,
brand, and even market. This would help to formulate talent-cantered innovation re-
sources networks. Firms could select top talents (such as academicians, experts and
their teams) in the whole country or even worldwide. This provides a broader range of
resources selection for the firms.

(2) High efficiency of innovation activities. First of all, the organisational form of em-
bedded open innovation platform based on human capital is flexible with strong per-
sonnel mobility, which means the resources can be integrated more efficiently and
comprehensively. Secondly, top talents have a variety of ways to cooperate closely
with firms, including technical solution, consultant, training, or intermediary actor, which
also leads to high efficiency of innovation based on this mode.

(3) High value and low cost of high talents. Traditional way of talent usage (e.g., loose
cooperation based on the projects, direct introduction of top talents, internal cultivation
of talents) needs to spend a lot of time, money and manpower. By contrast, external
top talents are available without extra investments by the firm. Hence, flexible organisa-
tion and embeddedness makes it easier for firms to fully make use of external mature
talents with low cost but high value.

(4) Sustainability of UIR cooperation. Traditional innovation platform always has char-
acteristics of short-term, project-based and poor sustainability. By contrast, the innova-
tion platform based on human resource is talent-oriented. This would make it sustain-
able even though one or more projects come to an end. More importantly, this kind of
platform would have sustainable impacts on innovation, which helps the formation of
long-term mechanism of UIR cooperation. Therefore, people-oriented platform will be
helpful to maintain a long-term UIR cooperation between high talents and firms in inno-
vation.
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3.23 Mechanism
External top talents usually have four ways to deeply impact firm innovation.

(1) Trust growth mechanism. A firm needs three kinds of capital to promote its devel-
opment: economic capital, human capital and social capital. Social capital mainly refers
to the ability of firms to obtain scarce resources through social network in which trust
and recognition are the most important factors. External human capital such as aca-
demicians embedding into enterprise innovation can help to establish the trust based
on personality and professional level etc. This will help to reduce the transaction cost
caused by distrust. Through channels between demand side and supply side of scien-
tific and technological achievements, the distrust problems existed in traditional UIR
mode can be solved. This also helps to reduce the risk of innovation and solve the ex-
ternality problem in a certain extent. For example, the AES in Shenyang Liming Engine
factory has been established for 13 years, having introduced 13 academicians who
have played an important role in conquering the key technical problems and enhancing
the long-term technological innovation ability of the firm. Tianjin Xie'He stem cell gene
engineering Co Ltd introduced top experts like professor Anders Zetterberg of Swedish
Karolinska Institute who is the member of Nobel committee, as well as professor Martin
Evans who won the Nobel prize in 2007 as experts in AES. The two top experts greatly
enhanced the firms' brand and market influences.

(2) Capability promotion mechanism. On the one hand, strategic consulting and cutting-
edge information provided by external top talents can make up for firm's information
shortage and enhance firm's strategic decision capability. On the other hand, the key
technical problems of firms can be solved through external talents' professional capa-
bility. This would directly reduce the cost of open innovation, and promote the enter-
prise innovation capability. For example, Zhejiang Wanxiang Group put the new energy
electric vehicles as the key pillar industry by consulting automobile academicians. In
all, talent-based innovation platform could promote overall capability by solving cost-
efficiency of open innovation.

(3) The mechanism of talents introduction and cultivation. The top talents-based inno-
vation platform can introduce and train talents through various kinds of ways according
to firm's demands. This will solve the problems that talents are hard to find, afford and
stay. This can be regarded as the most distinct character of the new platform. The sur-
vey shows that the average number of talents cultivated by AES is 18.297, including
postdoc, doctor, master etc.
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(4) Resource integration mechanism. External top talents could integrate the innovation
resources with their own social network, including human resource, technical resource,
funds and policy to promote technology transfer and conversion and to enhance the
influence of enterprises in industry, government, association and the society. This will
help to solve the problems of single function and lacking convergence of limited re-
sources in traditional project-based platforms.

4 Implications

As a theoretical model derived from Chinese local practices, the theory of embedded
open innovation based on human resource emphasises the important trend of open
UIR cooperation innovation. This theory not only expands and enriches the existing
innovation theory, but also provides a new perspective for firm management and gov-
ernment to make policies.

4.1 Theory implications

This theory has important value for enriching and improving the theory of Chinese en-
dogenous innovation. Firstly, this paper proposes a talent-based open innovation
mode, which raise the importance of 'outside talents' in open innovation besides the
idea, technology traditionally. Secondly, this paper reveals double embeddedness of
talent-based open innovation, which added one new type of open innovation mode in
addition traditional four types (free disclosure, selling for profit, outsourcing, purchas-
ing), enriching the patterns of open innovation mode. Thirdly, this paper proposes a
new kind of cooperative mode with Chinese characteristics to promote UIR efficiency
by deeply incorporating outside high talents and firm innovation, which also deepen the
acquisition channel of outside talents for firms, enrich the theory of firm human re-
sources management and technology innovation management.

4.2 Management implications

For Chinese firms, the lack of talents especially top talents is one of the most important
restrictive factors to improve innovation capability. According to the theory of embed-
ded open innovation based on human capital, the firms can make up for the shortages
of human capital through embedding external human resources. Through the mode of
"not for all, but to use", firms would ease the demand for top innovative talents in a cer-
tain degree, providing the human capital for even all the firms. Firstly, firms need to
raise the technology capability to be able to learn and absorb more from outside high
talents. Secondly, firms need to drive high talents-oriented institutional innovation such
as benefits sharing system and incentives and restrain system. Thirdly, firms need to
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establish a more flexible organisation structure and information platform to form a wider
acquisition channel and open access for external high talents. Fourthly, firms need to
strengthen the inclusive culture to make it easier for outside high talent to embed into
firms.

4.3 Policy implications

Although innovation platforms like engineering centre or technology centre have pro-
moted the firm innovation capability to some extent, their function to aggregate external
talents is far from enough, especially UIR cooperation is still lacking of long-term
mechanisms. From the perspective of the national innovation system (NIS), the em-
bedded open innovation based on human capital has attracted more and more atten-
tion. This open innovation mode not only promotes UIR cooperation through the coop-
eration of each innovation subsystem (e.g., knowledge innovation subsystem and
technological innovation system), but also has unique advantage of gathering top tal-
ents and cultivating innovation teams. In order to further enhance the efficiency of in-
novation system, it is necessary for the government to take appropriate policies and
measures to guide related departments, local governments and enterprises to jointly
promote the embedded open innovation based on human capital.

Firstly, the embedded open innovation based on human capital should be included into
NIS in which its position and function should be further clarified. Then, such institutions
as AES and postdoc research station have to be used as an important measure to
promote domestic collaborative innovation and a way of deepening the reform of sci-
ence and technology system.

Secondly, government should increase the financial support to promote the talent-
based embedded open innovation in firms owing to its externality. Meanwhile, the local
fiscal funds, enterprise funds and other social capital should be also increased to sup-
port this mode.

Thirdly, government should strengthen the service system aiming to drive talent-based
embedded open innovation. Due to information asymmetry, this new open innovation
mode is facing a big bottleneck, hence the government and relevant social organisa-
tions should establish and then complete the public basic information databases such
as expert database, demand database, project library, policy library and so on, paying
greatest efforts to meet the information needs of enterprises and external experts.

Lastly, government should enhance the coordination among related policies to promote
the introduction, development and usage of expert high talents in firms.
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Fourthly, policy consistency in promoting embedded open innovation based on human
resource should be strengthened. For instance, government should give priority sup-
ports to promote this mode in such aspects as bank credit, tax incentives and talent
introduction. In addition, it is also necessary to encourage local government to make
relevant supporting policies based on practical experiments.
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X Forschungscampus in the light of international PPP
models in research and innovation - General con-
clusions
Knut Koschatzky

1 Limitations in comparing different models

The objective of this volume was not only to present and analyse different approaches
to the formation of public-private partnerships in research and innovation, but also to
build a set of examples which could be used to reflect some characteristics of the 'For-
schungscampus' initiative against the background of international experiences.

As we know from many other benchmark or comparative studies, it is by far not easy to
compare cases across state, regional or cultural boundaries. When looking at the ex-
amples from the USA, Korea, China or Australia presented in this volume, we could
easily identify differences compared to Germany and other European countries. These
are related to the specific institutional environment of countries, their policies, but also
reflect experiences which were made in the collaboration between the research sector
and industry. Both research sectors and industries are structured differently, endowed
with different sets of incentives, priorities and preferences. We therefore take a cau-
tious look at the cases analysed in this volume and will emphasise certain similarities,
especially those which could be of use for the 'Forschungscampus' initiative. But we
will also point to distinguishing features which are relevant in the specific context of the
case study country.

2 Overall view on the case studies

A major difference between the programmes and activities is their different degree of
maturity with regard to the establishment of PPPs in research and innovation. As can
be seen from table X-1, the pioneering country were the USA where the I/UCRC pro-
gramme already started in 1979. Direct followers were Australia, Canada and Sweden.
With regard to public support, industry-on-campus activities started in Germany in the
early 2000s (e.g. in Baden-Wdrttemberg) and in 2011 at the federal level with the an-
nouncement of the 'Forschungscampus' research initiative. Besides, first private activi-
ties can be traced back until 1988 with the foundation of the German Research Centre
of Artificial Intelligence (DFKI), which was jointly funded by the Federal Government,
the states governments of Saarland, Rhineland-Palatinate and Bremen, and several
industrial companies (Koschatzky et al. 2008: 121).
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Table X-1: International public-private partnership programmes

Country Name Duration Responsibility Type

Australia Cooperative Research 1990-2010 Ministry of Indus- | Competence
Centres try Centre

Austria Kplus / Kind, Knet; 1998-2009; | BMVIT/TiG, FFG | Competence
COMET since 2006 | BMWA/FFG Centre

Finland Strategic Centres for since 2006 | TEKES Competence
Science, Technology Centre / Cluster

and Innovation (SHOK)
Canada National Centres of Ex- | since 1989 NSERC, CHIR, Network

cellence (NCE) SSHRC
Norway Centres for Research- 2006-2014 Research Council | Competence
based Innovation of Norway Centre

Scheme (SFI), Centres
of Excellence scheme
(SFF)

Sweden Swedish Competence 1994-2003; | NUTEK/STEM/ Competence
Centres Programme 2003-2018 | VINNOVA Centre
VINN Excellence Center

USA Engineering Research since 1985 National Science | Competence
Centres (ERC), Indus- | gince 1979 | Foundation Centre
try/University Coopera-
tive Research Center
(I/UCRC)

Source: Kaplun (2013)

Due to differences in the duration of the programmes, differences also occur in as-
sessment and evaluation practices and thus the possibility to adjust programme guide-
lines and funding mechanisms according to evaluation results (see, for instance, the
contributions about the USA and Australia in this volume). For 'Forschungscampus', an
evaluation does not exist so far and it is thus impossible to derive an overall picture
about this funding instrument.

Another important aspect in a comparison is the institutional context in which a specific
programme or funding activity is embedded. With regard to the 'varieties of capitalism’
approach by Hall and Soskice (2001), at least central European countries show a
higher tendency towards public coordination (and thus public influence and govern-
ance), compared to North American countries which possess a more liberal system of
governance and control. As a matter of fact, the interaction between industry and uni-
versities is much less governed by the public sector than in Central Europe. Interfaces,
roles of partners, funding models and the regulation of intellectual property rights (IPR)
are handled differently and receive much less public influence in the USA than in Cen-
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tral Europe. For example, it might be helpful to analyse how American universities or-
ganise their patenting and licensing business and how companies make use of the
results of joint R&D activities, but this can only be explained and understood consider-
ing long-term practices and specific laws (e.g. Bayh Dole Act). These are different from
laws and practices in Germany, Austria or Sweden.

As can be seen from the contribution by Lin on embedded open innovation in China
(see chapter 1X), specific models of cooperation between universities and industry can
be identified. The concept of the Academician and Expert Station (AES) as a platform
for innovation that is integrated in a company but not part of it, is an expression of a
PPP in the field of research and innovation with specific Chinese characteristics.

In a more general perspective, the Dutch example of public-private partnerships has
shown that long-term experiences and an 'overpopulated' PPP landscape (van der Zee
in chapter lll in this volume) do not prevent from the necessity of stock-taking and
learning processes. Non-transparency and complexity in the field of PPPs in research
and innovation do not apply to the German case, but they show that issues like critical
mass and focus have to be permanently on the policy agenda in order to care for suffi-
cient positive impacts on the innovation performance of a country.

On the other hand, the Hungarian example makes it clear that certain stability in pro-
grammes is a helpful facilitator for building partnerships and carrying out research and
innovation projects with a longer time perspective. In cases when programme condi-
tions change frequently and new programmes come up every three to five years, long-
term commitments of partners in a PPP are either difficult or impossible to obtain. As
Inzelt und Csonka point out in their contribution (see chapter VI), "collaborations were
either seriously cut back or simply froze in the absence of government support". This
might be a specific European perspective, but in many countries a public leverage ef-
fect in the form of project grants or subsidies is necessary in order to mobilise a re-
spective amount of money from industry.

When looking at the cases presented in this volume, we find strong differences in the
size of the activities. The most striking example is the Innopolis concept in Korea. It can
be seen as an overarching public-private partnership, strongly supported and governed
by the Korean government. The Innopolis involves a large number of companies (over
1,000), government-sponsored research institutes and universities. All these organisa-
tions are co-located and, as in clusters, are expected to collaborate within the valued-
added chain in specific technologies or product groups. While in the USA the amount of
public funding of the I/UCRCs is quite low (investment of the National Science Founda-
tion is below $100,000 annually for a single site), it is higher in other cases like Swe-
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den, Australia or Germany. VINNOVA (Sweden) invests up to 7 million euros per cen-
tre during a ten year period. BMBF (Germany) offers funding up to 2 million euros per
'Forschungscampus' per year over a maximum period of 15 years, if the partners in a
'Forschungscampus' invest at least the same amount. In Australia, the Australian gov-
ernment invested on average 3.6 million AUD per year in a Cooperative Research Cen-
tre (CRC), while individual CRCs received up to 47 million AUD. This makes it clear
that the networks and cooperation models follow different objectives regarding the kind
and scope of their research activities. Large investments in infrastructure (like in the
German case) or the support of large national and international networks (like in Aus-
tralia) offer other opportunities for long-term oriented basic research than the funding of
smaller projects in a shorter time perspective.

We also learn from the different chapters in this volume that PPPs, e.g. in the form of
competence research centres, do not only follow the objective of supporting research,
development and innovation, but complementary objectives like the establishment of
thematic priorities or a push towards regional specialisation as well. This is the case in
the Basque country, where CRCs are regarded as catalysts for entrepreneurial discov-
ery processes and are an important element in regional innovation and specialisation
strategies. Another important complementary objective in many of the presented cases
is education and further qualification. PhD or master students often play a decisive role
in the research projects of the research PPPs. Doctoral programmes are an integral
element of centres and companies make use of this by being able to hire well-qualified
employees (e.g. in the Australian case). Additionally, qualification for the further han-
dling of processes and production steps in newly developed technologies or production
techniques is important for the economic utilisation of new products or processes.

A last important issue of this overall perspective is that centres in a public-private part-
nership require partners which possess sufficient absorptive capacities (see Cohen and
Levinthal 1990 for the concept of absorptive capacity) with regard to the partnership
and the performed research activities. As the Basque case of competence research
centres shows, the lack of absorptive capacities in industry can lead to system failures
and thus to failures in research networks and centres. In this case, CRCs must take
these aspects into account in order to develop structures and strategies which aim to
improve the absorptive capacities of firms and other agents in the system.

3 Implications for 'Forschungscampus'

Applying a cautious view on the different cases and having the different national institu-
tional settings in the countries presented in this volume in mind, it is possible to draw
some conclusions from the international perspective on the 'Forschungscampus' initia-
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tive. Conclusions are related to factors which describe important characteristics of the
initiative, but also aspects which could be a useful suggestion for the further operation
of the research initiative.

Long-term perspective: A sufficient stable and long-term perspective is an important
precondition for PPPs in research and innovation. Seven, ten or even fifteen years are
the time horizons of the different programmes or models analysed in this volume. Nev-
ertheless, the question is whether small and large industrial companies are able to
commit themselves over such a long time period. Usually their time horizon in research
and innovation planning is much shorter, even in the field of basic research. In Austra-
lia, as one example, essential participants can leave the Cooperative Research Centre
at any time and are not required to commit over the whole funding period. In Germany,
on the other hand, this commitment is required, at least for the funding period of five
years (main phase). Depending on the experiences made at the end of the first main
phase in the nine 'Forschungscampi', it should be examined how firms assessed their
commitments over this quite long period and whether changes will be necessary.

Organisation and governance: While the German 'Forschungscampi' were expected
to find their own organisation and governance models, this freedom is not possible in
other countries. In the USA, a non-negotiable template for internal governance struc-
tures and processes avoids long negotiations between the partners for preferred struc-
tures. In Australia, it is only possible to organise as an incorporated or unincorporated
entity with a fixed model based on eight corporate governance principles developed by
the Australian Stock Exchange. Whether strong guidelines or flexible choice have a
positive impact on performance is an open question. In the German case it was argued
by the research campus management that the negotiations took time and resources,
but created a solid basis for trustful collaborations.

Leadership: The management of a centre or a partnership demands management
qualities which go beyond a mere management of single projects. Usually the manag-
ers are well experienced persons from industry or from research organisations. The
already-mentioned issue of a highly developed absorptive capacity also applies here.
In the case of the Swedish VINN Excellence Centers it was realised by the government
that the different cultures between industry and science might cause management
problems. Leadership training for centre managers was established so that all centres
could apply management principles and competences on a similar level. In the Austra-
lian CRCs, senior managers and programme leaders had to commit at least 50 per
cent of their time and effort to the CRC. In Germany, a high engagement is expected
and formal governance and leadership structures have to be established, but training
courses are not compulsory.
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Partners: Many research PPPs are open to partners of all sizes, but often there is a
specific focus on the involvement of small and medium-sized firms (SME). Like in a
'Forschungscampus', it is expected that industrial companies are those which bring
research results onto the market. In Australia, on the other hand, the 'end-user' princi-
ple is applied. End-user is a more flexible term for organisations which are capable of
transferring research outputs into economic, environmental or social benefits. These
can be private organisations and public entities. With respect to the stronger involve-
ment of social and cultural sciences in university-industry collaborations, the end-user
approach seems more appropriate than a mere focus on industrial firms.

Regulation of intellectual property rights (IPR): In this field we observe differences
which reflect national laws and practices. In the US American I/UCRCs, all IPR result-
ing from jointly funded projects have to be disclosed to all partners who will then decide
on the further use of the IPR (Kroll and Dwertmann 2015: 96). In the case of Australian
CRCs, no fixed regulation model exists. Most important is that IP regulations should be
of benefit to Australia, the CRC and all partners. The most capable organisation should
be responsible for IPR handling. Usually, it is the CRC management company which
operates the CRC. In Sweden, difficulties regarding the regulations of joint IPRs led to
the introduction of a model agreement on IPR regulation which all VINN Excellence
Centers have to apply. In Germany, IPR should be regulated 'on eye level' between the
partners, bearing in mind that universities should exploit IPR resulting from university
research on their own. Whether this more flexible model will prove to be successful can
only be assessed when research projects come to the phase of IP generation. So far, it
is too early to conclude whether adjustments are necessary.

Proximity: It is compulsory that a 'Forschungscampus' is organised "under one roof" in
a building on a campus of a university or a research institute in which all partners jointly
work together in the different research projects. In times of globally distributed research
projects in the context of open innovation the focus on one location could be ques-
tioned. Nevertheless, many partners in the 'Forschungscampi' are in favour of a close
personal collaboration, especially in early phases of the research projects or because
of the possibility to the joint use of (expensive) machinery. On the other hand, not all
PPPs are organised in a similar way. Both in the USA and in Australia, in terms of area
large countries, multi-site structures or links to international networks of partners are
possible, depending on the topic and the organisational endowment in the research
field. In Sweden, the VINN Excellence Centers have to be based at a university with
the result that there is one distinct centre. In the Basque case, virtual as well as physi-
cal centres exist side by side. In Hungary, PPPs are network-type collaborations. The
Daedok Innopolis in Korea, finally, follows the concept of an innovation cluster or sci-
ence town in which the different organisations are located in close spatial proximity, but
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not in one single building. In the German case it was an explicit decision to expect
close co-location. In reality, this concept is applied flexibly in the way that researchers
work in the 'Forschungscampus' one or two days or up to five days per week.

International orientation: Research has an international perspective per se, although
major partners might come from one country or region. In Australia, a country which
strongly relies on international scientific exchange, there is no limitation that CRC fund-
ing only favours participants from Australia. When a benefit for Australia exists, part-
ners in a CRC who come from abroad could also be eligible for funding. In the Swedish
VINN Excellence Centers, internationalisation is also an issue. In evaluations of the
programme it was proposed to establish an international Scientific Advisory Board in
the centres and to use international good practices as guidance for further activities.
The German 'Forschungscampi' are also expected to link to similar international cen-
tres and networks and to invite possible research partners from other countries. So far,
they focus on the operation of their existing partnerships, but do not exclude contacts
with universities, research organisations or companies from abroad.

Evaluation: As the Dutch example in this volume shows, a systematic stocktaking of
experiences made with PPPs in research and innovation is important for a continuous
adjustment of the kind and number of publicly supported models. This can be done
through formal consultation groups as proposed in the case of the VINN Excellence
Centers, through a fixed monitoring framework for each centre and an overall evalua-
tion or review of the whole programme every four to five years (as in Australia), or a
continuous formative research based evaluation as in the case of the US American
I/UCRCs. In the context of 'Forschungscampus' an accompanying research project
together with an annual monitoring both by the project and the project administration
agency PtJ of BMBF serves the purpose of collecting and supplying information about
the development of the nine 'Forschungscampi' and, on a more aggregated level, also
about the research initiative as a whole. Nevertheless, an ex-post evaluation at least
for the first five years of operation at the end of the first main phase could provide addi-
tional information about the adjustment of the programme guidelines for the second
main phase. According to the guidelines, this evaluation is intended.

4 General conclusions

The aspects summarised in the preceding section have shown that although the pro-
grammes and PPP models differ according to their objectives and structures reflecting
the institutional specifics of each country, it is worthwhile to apply an international per-
spective and to analyse different models and programmes. Certain characteristics,
some of which have been described above, can be compared and conclusions for



238 General conclusions

other approaches, in our case the 'Forschungscampus' initiative, can be drawn. 'For-
schungscampus' is somehow unique with regard to the long-term perspective of up to
fifteen years, the freedom with regard to the regulation of the organisational structure,
the status, and the intellectual property rights on 'eye level', and the demand to organ-
ise the research collaboration in spatial proximity between the partners on a campus of
a university or research institute. On the other hand, other aspects like international
orientation or the necessity of monitoring and evaluation are something which applies
to models in all countries.

With regard to the four perspectives of the analytical framework developed in chapter |
of this volume, the following final conclusions regarding PPPs in research and innova-
tion can be drawn:

e Organisation: Governance modes of PPPs are not equal, but strongly reflect the
specific situation of the innovation system in which they are integrated. They also re-
flect different objectives in a way that centres are closer to the commercialisation of
university research (e.g. in the USA), that centres are serving certain policy objec-
tives like regional specialisation (e.g. in the Basque Country), that the PPP is a na-
tional hub boosting innovation and international competitiveness (e.g. in Korea), or
that PPPs are an element of a comprehensive national strategy (e.g. the German
Hightech Strategy) which supports innovation through university-industry collabora-
tion. Most cases are institutionalised on a long-term and formal basis, although the
Hungarian example reflects a more short-term oriented policy. A major element in all
models is the pooling of resources in order to generate critical masses and syner-
gies through collaboration.

e Transactions: Partner constellations differ, although not too much because most of
the presented models are organised around a partnership between small, medium
and large firms, universities and sometimes also non-university research institutes.
An exception is Australia where so-called end users, e.g. public sector agencies or
organisations, can also become active partners. Explicit governance modes, either
developed by the partners themselves or obligatory requirements issued by the
funding agencies are a necessary element of the PPPs. Absorptive capacities of the
partners should be sufficiently developed in order to achieve intended objectives, or
are a specific task of the centres with respect to the support of industry. Especially in
constellations which open new research avenues, trust between the partners is es-
sential. Nevertheless, with regard to the involvement of large firms, also hierarchy
and power play a role.

¢ Innovation: Open innovation is at least a core assumption in all models. Tasks are
distributed among the partners in a PPP. Nevertheless, the degree of openness is
agreed among the partners in a centre or a campus. Openness can therefore be an
internal openness but an external closeness. In the case of 'Forschungscampus' it
has to be seen how open the networks will remain and how this openness will de-
velop when the research projects reach their application phase. Human resources,
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learning and qualification are key elements in a research and innovation PPP, espe-
cially with regard to the qualification of Master and PhD. students, post doctoral stu-
dents and further qualification, as many of the presented cases reveal.

e Geography: Spatial proximity sometimes plays a role, but not in all cases. Regional
or social proximity between the partners in a collaborative network matters, espe-
cially in early phases of the cooperation experience and research activities. In cases
where distinct centres are established it is more a technical characteristic that part-
ners are located close by than a must as in the case of 'Forschungscampus'. The
PPPs usually have a high regional or sometimes national visibility (e.g. in the case
of Korea) and are also an instrument of regional innovation policy to support re-
gional specialisation and development.

Summing up all mentioned aspects in the different cases presented in this volume, the
basic cornerstones of an 'ideal' programme supporting PPPs in research and innova-
tion could be:

e a stable and long-term perspective for a period of at least ten years, split into at
least two funding periods,

e definition of the research agenda (topics, length, milestones, commercialisation
strategies) by the partners themselves,

e broad research spectrum with regard to disciplines, i.e. allowing non-technical re-
search topics,

e a partner mix which also includes non-industrial organisations, besides industry and
research, depending on the research topic,

e requirements for the involvement of SMEs,

e openness towards the integration of new partners and the withdrawal of existing
partners during the funding term (flexible commitments in the context of open inno-
vation),

e amount of public funding and length of funding up to a maximum ceiling which both
reflect the kind of research (more basic research, more applied research, mix of
both) and the research topics,

e private funding both as financial and in-kind contributions not less than the amount
of public contributions (public-private partnership),

e a competitive selection process with explicitly defined criteria,

e basic guidelines for the organisation and employment, for confidentiality and IPR
regulations including exploitation and commercialisation, which have to be applied
by the PPPs,

¢ implementation of common governance principles in all PPPs provided by the fund-
ing agency/ministry,

¢ binding requirements for leadership involvement and qualification,
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e demand for close collaboration (face to face contacts) at least at the project level in
order to support the exchange of implicit knowledge and the building of trust be-
tween the partners,

e definition of interfaces between other relevant PPPs, clusters, networks or similar
activities in order to stimulate the exchange of ideas and practices,

e preparation of an education and qualification strategy with regard to master and doc-
toral students, post-doctoral qualification and further education activities,

e international orientation, either in the form of partner involvement, the application of
international good practices, the involvement of foreign experts in steering or advi-
sory boards of the PPPs, or the possibility of funding partners from abroad,

e preparation of a transition plan for the time after public funding in order to secure the
sustainability of the PPPs or to provide evidence for the further exploitation of the
funded activities,

e preparation of a public relations strategy in order to increase national or regional
visibility of the PPPs,

e a hands-on support and a continuous monitoring of the PPPs (with feedback loops
to the PPPs), including a defined set of performance indicators, by an agency or a
monitoring and evaluation team,

e regular evaluations and impact analyses of the PPPs (e.g. before the end of funding
periods) and the whole programme (approximately every five years).

These modules might not be comprehensive or adequate for all possible cases, but
reflect a set of good practices from the case studies which were highlighted in this vol-
ume. They are an attempt to extract general conclusions from different PPP models
and programmes in order to define elements of a prototype PPP programme which
could be used for further benchmark studies. Besides the theory-based analytical
framework developed in chapter | of this volume, these cornerstones are another con-
clusion form the research work carried out in the context of the research initiative 'For-
schungscampus'.
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