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1 SUMMARY OF OVERARCHING OBJECTIVES OF THE PROJECT

The overarching research question that underlied the U-Know project, was to what extent factors such as
specific types of knowledge, institutional arrangements, organisational conditions, incentive systems,
cognitive flexibility, as well as network alignment:

are a source of the public and private good properties of knowledge,

i
U foster or hinder knowledge creation and use

U are drivers or barriers to knowledge transfer and innovation
i

and finally shape new understandings of knowledge itself?

Research in the project focused on the interrelatedness of the enterprise, public science/higher education,

and governmental spheres. Research appliedt he O Net wor k Al ignmentd approach

role of knowledge for European competitiveness. Network alignment has arguably been a key ingredient for
economic growth in some East Asian countries. Building on this experience, research undertook comparative
studies to identify missing, anti-developmental, or mis-aligned networks in selected European economies
(and since a South African tem joined the project, also in South Africa both with an interest in the country in
itself, as with regard to a comparison and the usefulness of experiences made in either regions). Research
took sectoral, regional, as well as economy wide perspectives.

( Preparatory Section The Concept of a Knowledge Based Society

Section 1 Innovation and Tech
nologicalChange in the
Knowledge Based Firm

Section 2 Learning, Human Capital
Formation, and Government

Synthesis

ANet wor k All nment o

Section 3 Relationship between institutional arrangements and
organisational conditions fénowledge generation

Figure1l  The overall structure of the project

Research was implemented by a three-year project (March 2006 to February 2009) involving thirteen
participants from the EU and South Africa. The project was organised in three interrelated sections (see
Figure above).
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THE CONSORTIUM
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1 Halle Institute for Economic Research Germany Zoran Aralica (self financed), Jutta Glnther,
(IWH) Bjorn Jindra, Conny Lang, Johannes Stephan,
Kerstin Wagner
2 Birkeck College Great Britain Birgitte Andersen, Federica Rossi
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5 Institute for Economic Research Slovenia Joge P. Mami BaimMdjcen,
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6 NIFU STEP Norway Nicole Frglich, Per Koch, Mark Knell, Antje
Rapmund, Magnus Gulbrandsen, Eric James
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Research, University of Sussex Guldem Ozatagan, Andrea Szalavetz, Nick
von Tunzelmann
8 University of Tartu Estonia Jaan Masso, Jaanika Merikull, Tonis Mets,
Anneli Kaasa, Aleksei Kelli, Tiiu Paas, Ele
Reiljan, Dorel Tamm, Kadri Ukrainski, Priit
Vahter, Urmas Varablane
9 University of Trento Italy Carlo Borzaga, Stefano Comino, Edoardo
Gaffeo, Luigi Mittone, Maurizio Pugno,
Lorenzo Sacconi, Roberto Tamborini,
Ermanno Tortia
10 Human Sciences Research Council South Africa Jo Lorentzen, Glenda Kruss, Andre Kraak
11 University of Cape Town South Africa Reza Daniels, Mike Morris
12 The Council for Scientific and Industrial South Africa Bertus Geldenhuys, Dave Walwyn, Rosemary
Research Wolson
13 | Western Cape Provincial Treasury South Africa Bulelwa Bogwana, Hassan Essop, Shirley

Robinson




Y45

3 SUMMARY OF PROJECT RESULTS AND CONCLUSIONS

3.1 METHODOLOGY AND RESEARCH PHILOSOPY

As a relatively large-scale project involving a large number of researchers and institutions, a common basis
was developed to offer a common intellectual starting point for our collaborative research. Both the
development and the use of the concept as a common philosophy additionally led to a variety of conference
presentations and publications. With respect to the connotation or concept of &nowledge§ we mapped the
variety of existing knowledge concepts and their underlying rationalities and described their respective
limitations and/or potential impacts on policy making. This aimed to demonstrate thatand how t he
alignmenté approach could be appl i esdarietiss aaosd tieenlarging
EU in a context of its growing complexity.

Rising complexity as the main characteristic in production/innovation/knowledge systems reinforces the need
to think about alternative concepts which could capture the multi-level linkages between a growing variety of

6net w

unde

systems and agents whichofreseti wor kns a. OThted ecomea®Eti t gf

been introduced to elaborate both the challenge and the inherent difficulties in governing collective action in

systems of innovation, whi ch are regar dedk ami sheeliingn nseon

One important conclusion is that we have to develop concepts which are not restricted by limited complexity
(such as the O6value chainbd), but research must be
our capacity to understand knowledge in all its forms and diversity.

Figure 2 provides a graphical representation of this concept from the perspective of resource flows and from
the viewpoint of the firm: the firm appears as the nucleus of a hub-type network of supply chains, with the
diagram indicating a different type of input being supplied. The firm is taken to be in a particular industry
located as a particular column in the usual meso-level input-output table. The pattern shown focuses on
inflows of labour and capital of various types, while the actual pattern for a firm should also include inflows of
land and mineral resources, here excluded only to reduce the complexity of the figure. The primary source of
each type of input is shown to differ: banks for physical capital, laboratories for R&D capital (technology), and
so on. Clear, the pattern in reality is more complex, e.g. with governments supplying some external finance,
technology, skilled labour, etc., to firms as well as infrastructural capital. The arrows run in both directions,
inward from the supply side and outward from the demand side. The meso-level becomes highly complex
when the range of firms and industries in the national/regional system is taken into account. It is clear, why
the nati on ofsrgectédherd iufavoucdi@v albueé net wor ks o.

While the concept of a supply chain seems relatively unambiguous, a value chain is supposed to reflect
functions rather than resources. The notion of ha
interacting pattern of functions, especially when superimposed on the multiple and bi-directional resource
interactions even at the individual firm level portrayed in Figure 2. This obviously can be further extended to
e.g. the spatial level of interactions, involving supranational (e.g. EU), national, and regional governments, as
well as markets and corporate hierarchies (firms), or for any other viewpoint (education institutions, R&D
institutions, banks, households, supplier firms, etc.).

re

ne:



Y46

INDUSTRIES
SUFPLIER | | 1\] ATERIALS
FIRMS |1 | WORKING
zrc| K CAPITAL) T
INDUSTRIES INDUSTRIES
BUSINESS [ 11 GOVERN- [ 11 ]
scHooLs | NNANAGERIAL MENT | INFRASTRUCT.
il - u
i LABOUR I CAPITAL
ere [ 1Y zre !
INDUSTRIES ~ OTHER INDUSTRIES ~OTHER
UNIVER- 1 1 T
sIies| 1 RESEARCH | R&D CAPITAL
| i LABOUR | {TEC'H_\'OLOGY)
Erc| | ——— | }
INDUSTRL INDUSTRIES r
EDUCATION| 11 BANE R |
SYSTEM E:A/S;JLLED S [ PEYSICAL
‘| LABOUR || CAPITAL
rc| || |
L DUSTRIES OTHER o
HOUSEHOLD L
8 UNSKILLED -

LABOUR

Note: Each rectangle (box) represents an Input-Output relationship for the resource specified
Input agents (supplers) are listed down the vertical axis of each box
Directions of Output (demands) are histed across the boxes (same i each case)
The Industry relevant to Firmxis shown as the dotted colmm

Figure 2 Resource networks, from the viewpoint of the firm

Regarding the notion of changes of paradigms as precondition for the creation, the discovery of knowledge,

and the generation of inventions, emphasis haé, twhbehp
stands for the ever more complex interplay of different paradigms as a result of the growing institutional and
organizational heterogeneity of agents involved in knowledge production.

The importance given to knowledge has led to the use of concepts | i ke &t hbea skendo wd ceadmgoemy 6 ,

i nformati on societyo and even 6t he new economy?®o. T he
development, both on the national and the European levels. Yet, it is not always clear what is meant by
thesetermsorr el at ed concepts | ike o6knowledgeb, 6l earningbé,

knowledge is extensively used, it is not fully understood, and this also includes the sources of knowledge
generation, knowledge acquisition and knowledge application in practice. A better understanding of
knowledge processes is vital for policy makers, but also for citizens and indeed all institutional actors and
stakeholders in a civil society. Analysis led us to close by stipulating that the concept of knowledge capital in
economic models needs to become biological in the sense that it considers the tacit dimension.



Ya7

The usefulness of the network-alignment concept for (at the least) economic policy is today beyond doubt
and was demonstrated in various publications and interactions between researchers and policy-makers
within the project. See e.g. Mannik and von Tunzelmann, 2006, for an application of the concept on MNCs
and innovation policy in Central and Eastern Europe; Ozatagan, 2010 for an application on automotive
clusters of Turkey and Poland; Freitas and von Tunzelmann, 2008, for an application on public support for
innovation in the UK and France; Teder, Ukrainski, Prede, and Kaimre, 2007, and Ukrainski, 2008, for an
application on innovation policies for the forest sector in Estonia. Also noteworthy is a policy-briefing that was
held in South Africa for Western Cape regional innovation and development policy involving policy-makers
and U-Know researchers, which led to a positive appreciation of the concept (see e.g. Kruss, 2008, for an
application of the concept on spin-off firms in South Africa). In another policy-briefing in Oslo, again involving
policy-makers and U-Know researchers, the concept was discussed in particular with reference to policy-
learning in European innovation and education policies.

The concept also proved useful for collaborative research by providing a common conceptual background:
even though the concept was not utilised formally in all research throughout the project, the implicit
contribution was substantive especially from a practical, empirical point of view. The concept acted as a
common 6 v i saugmending the degree of cohesion to the project. However, its extended adoption in
research and policy remains constrained by the availability of key data. It is worth observing that a country
such as Canada, whi ch has more enthusiastically espou
alignmenté, has more effectively i mplemembakingg some of i

3.2 INNOVATION AND TECHNOLOGICAL CHANGE IN THE FIRM

3.2.1 Objectives and Research Questions

The analysis of innovation and technological change at the firm level was guided by the scientific interest in
developing a better understanding of the relative impact of internal and external determinants on knowledge

creation in the enterprise sphere and the ef f(@rstts of
objective). Knowledge creation is here exemplified by the innovation process at the firm level and represents

the interface between the firmsd own creativity, t heir
6absorptive capacity6. The factors underlying these in

content/character and are mapped from a sectoral as well as country perspective as a prologue to the
differentiation of networks. A second objective was to generate a better understanding of
mechanisms/channels, determinants, and intensities of knowledge flows between firms. Knowledge flows
were exemplified by the international transfer of knowledge and technology via foreign direct investment
(FDI). Particular emphasis was placed on FDI activity involving the new EU member states as confronting
hierarchical power relationships with embedded networks. Research linked to the first and second objective
can contribute towards policy development at the crossroads of national/regional FDI, R&D, and innovation
policy. A third objective was to establish how market structures are determined by market-specific knowledge
processes, and in particular, what market structures are typically found in knowledge-intensive product
markets. This provides the necessary information to discuss the political implications of interventions with a
view to social gains and losses from oligopolistic / monopolistic market structures.
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3.2.2 Summary of Methods of Analysis and Research Results

Research of innovation and technological change in firms was conducted mainly by use of CIS-data, that in
some cases, where permitted by the national law, was merged with complementary company data. Further,
an own database was developed by way of field work involving sending out questionnaires. This today
provides a unique data source for firm-level analysis of FDI subsidiaries in Central East Europe that is in
particular comparable across the countries that were part of the survey. Finally, regional and sectoral data
from Eurostat was used. Most of the analyses used econometric methods to test hypothesis that were
derived from theory.

Objective 1: Knowledge creation at the firm level

Research on knowledge creation evolved around three main focuses, namely innovation determinants, the
link between innovation and firm performance, as well as country and sector specific particularities of the
innovation process.

With respect to innovation determinants, an analysis of Slovenian firms establishedt hat f i r msd own
expenditures as well as external knowledge spillovers, such as national and international public R&D
subsidies, foreign ownership, and intra-sectoral innovation spillovers all positively contributed to fostering the
ability of firms to innovate (Damijan, Kostvec, and Rojec, 2010). For the South African case, research into
the determinants and sectoral differencesinf i r ms 6 i nnovation activity pointe
negatively affect the propensity to innovate (both product and process), while domestic firms with foreign
plants (domestic multinationals) positively affect both probabilities (Lorentzen, 2009c). For the German case,
an examination of the role of formal education and actual occupation for product innovation performance in
manufacturing firms found significant differences of the human capital endowment between sectors
differentiated according to the Pavitt classification: sectors with a high share of highly skilled employees were
above average engaged in product innovation; surprisingly, within these sectors, the share of highly skilled
employees, however, does not substantially increase the probability to innovate (Brandenburg, Guinther, and
Schneider, 2007). Research looking at determinants of innovation collaboration between firms and other
organizations in a cross-section of thirteen countries shows that firms that carried out their own R&D
activities and collaborated internationally were more likely to collaborate also locally, whilst foreign ownership
increased the likelihood of international collaboration but decreased the likelihood of local collaboration
(Knell and Srholec, 2009a,b). The results, therefore, suggested that locally-owned firms that collaborate
internationally are important mediators of technical knowledge from abroad. Further, analyses of innovation
determinants amongst South African firms show that the technological intensity of manufacturing activities
(absorptive capacities and technological trajectories) are key to understanding the innovative behaviour
(Lorentzen 2007, see also Lorentzen 2009a,b). This research discusses the question of whether
technological learning in latecomer countries was substantively different from innovation in advanced
economies. Its objective was to assess firm learning in the context of economic history, evolutionary
economics, and microeconomic arguments about firm strategy. The paper concludes with a number of
observations about the kind of future research that would help shed light on the transition to the
technological frontier by firms from latecomer countries.

With respecttot he i mpact of i nnovat imatwhingtachniques, prep&nsity ecoré,andman c e
asymptotic least square tests on a system of simultaneous equations were applied to analyse R&D activities,
innovation and firm-level productivity in the Slovenian case. This research found a strong correlation
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between innovation and productivity levels as expected, but no support for the importance of innovation for

productivity growth (Da mi j an, Jakl i | ,abjaRod eRgj elca, k1 2006 a Damijaami j ar
Kostvec, and Rojec, 2008b,c and 2010). In contrast to that, however, analysis on the Czech Republic was

able to confirm the link between innovation and productivity growth at the firm level (Srholec, 2009b). The

study also applied propensity score matching to a large sample of micro data from the Czech Republic. In

particular, the results indicate that labour productivity grew annually by two percentage points faster in

innovative firms as compared with their non-innovative counterparts.

0 5 10 15
Logarithm of value added per employee

all firms in year 1996 —AROVators in year 1996
smmmesme=es Gl firms inyear 20020 sseemseeee- innovators in year 2002

Figure 3  Distribution of productivity levels of innovating firms and of all firms

In a related work accounting additionally for firm heterogeneity, again on Slovenian firms, surprisingly finds
that innovation does not benefit all firms (Damijan, Kostvec, and Rojec, 2008a): in fact only manufacturing
firms with below average productivity growth are likely to experience significant benefits from successful
innovation, while faster growing firms do not appear to extract any additional benefits from innovation. This
evidence demonstrates how innovation can affect the observed convergence of firms in terms of productivity
in the manufacturing sector.

Further research effort was dedicated to understand better country and sector specificities of the innovation
process. One set of research worked on the dovelty of innovationd ysing a large European cross-country
firm-level dataset (Knell and Srholec, 2009b). This study shows that the more advanced European countries
are much more likely to introduce product innovations both new to the firm and new to the global market than
firms in countries behind the technology frontier. Furthermore, foreign ownership tends to be more important
in countries further behind the frontier, which creates some potential for knowledge diffusion. Finally,
enterprises in countries behind the frontier tend to bring novelty in their products through process innovation
instead of focusing on the product itself. Similarly patents become less important in countries below the
technology frontier. The Estonian participant carried out research that analysed whether the innovativeness
of Estonian manufacturing firms is sector-specific (Tamm, 2008). The author found sector specificities
sectors with high labour intensity, low value-added production, and high importance of subcontracting
activities tend to be associated with low potential and propensity to innovate. By contrast, the most
successful industries in terms of innovation propensity were mainly those with enterprises focusing on
business-to-business segments.
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Further policy dissemination efforts were done to make this research knowledgeable within the scientific
community and policy-makers alike. Next to several policy-targeted workshops, one policy paper addresses
the importance of micro level innovation data for understanding knowledge processes and innovation (Knell,
2009b). The author argues that innovation surveys based on the Oslo Manual guidelines have added
significantly to our understanding of innovation processes. However, there remain considerable challenges
that expose some of the shortcomings in how innovation, knowledge, and learning are conceptualized and
understood, as well as how core concepts are operationalized and measured.

Objective 2: International transfer of knowledge and technology via foreign direct investment

Research on technology transfer via FDI evolved around three main aspects, namely the relative importance
of knowledge transfer and spillovers through FDI, multinational enterprise (MNE) strategies, and the
appropriateness of the FDI policy regime.

Looking at FDI knowledge transfer and spillovers, analysis on the effects of own R&D and external

knowl edge spillovers on f i wasgddne onrthe exarapleiofoStovesian(Damjan,o duc t i

Kostvec, and Rojec 2008b,c). The research showed that inward FDI, as one of the external sources of
knowledge, significantly increased the ability of firms to innovate. On the other hand, foreign-owned firms
showed lower average levels of R&D expenditures than local firms, suggesting that innovation activity in
foreign-owned firms must be driven by other factors such as knowledge transfer and technology spillovers. It

was also found that foreign ownership had, similarly
it enhanced the firmbés ability to actostibutdd additionaliytetideg e
firmds productivity growth via superior organi zation

Furthermore, an analysis was conducted on the impact of firm heterogeneity on direct and spillover effects of
FDI (Damijan, Rojec, Majcen, and Knell, 2008). The authors provide a comparative study of the importance
of direct technology transfer and spillovers through FDI on a set of ten transition countries, using a common
methodology and taking into account various sources of firm heterogeneity. This research differentiates
between the direct effects of FDI from the parent firm to local affiliates as well as between horizontal and
vertical spillovers from foreign affiliates to domestically owned local firms. The importance of these different
channels of technology transfer via FDI for firm performance is estimated in the framework of a growth-
accounting approach controlling for selection and simultaneity bias. The main novelty of the research is the
explicit control for firm heterogeneity when accounting for different effects of FDI on firm performance. This
result is in some contrast to previous findings in the field. The authors find that horizontal FDI spillovers have
become increasingly important over the last decade and might become even be more important than vertical
spillovers. The findings also suggest that both direct effects from foreign ownership as well as the spillovers
from foreign firms do substantially depend on the absorptive capacity and productivity level of individual
firms.

In order to analyse k nowl edge transfer in the context of ,theul t i

project gathered a unique database of foreign subsidiaries in Slovenia, Croatia, Romania, Poland, and East
Germany. This FDI micro database includes now 809 subsidiaries and is going to be further developed by
the participant IWH. On the basis of this new data source, a large humber of research contributions were
developed, of which here, the most prominent ones are briefly summarised. Most important as a precondition
for knowledge and technology transfer, of course, are strategic motives of the foreign investment. An
analysis of the prevailing strategic investment motives in Central East Europe reveals that in nearly all cases,

and

1
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the market-access motive and the low-wage motive dominate (notable exceptions are Slovenia and East
Germany, where access to localised knowledge are very important motives as well) (see Figure 4).

East Germany Croatia Poland
: h
Romania Slovenia Total

_ Access new markets or increase market share _ Follow clients
- Increase efficiency in foreign owner network - Access local natural resources
- Access local knowledge, skills, and technology

Graphs by host

Figure 4  Foreign investment motives in Central East Europe

The innovation activity of foreign subsidiaries in five new EU-member states was analysed (Damijan, Rojec
Maj cen, and Knell, 2008a; J)aThé authars fimlghatiforemym subsidiariels thRto j e ¢
have access to foreign parent companies R&D, are more autonomous, and benefit from responsibility
transfer tend to be more innovative. Another set of analyses looked at the extent of technological capability
of foreign subsidiaries located in East Germany and their technological sourcing behaviour (Jindra and
Stephan, 2006; Ginther, Jindra, and Stephan, 2008a,b,c,d,e; Giinther, Jindra, and Stephan, 2009a,b;
Jindra, Giroud, and Scott-Kennel, 2009; Gunther, Jindra, and Stephan, 2010). The papers find that foreign
subsidiaries are above average technologically active in comparison to the whole East German
manufacturing. However, only a limited share of foreign subsidiaries with R&D and/or innovation activity
source technological knowledge from the East German innovation system, which could indicate a certain
degree of network mis-alignment. The analysis also looked at the role of absorptive capacity in technology
transfer processes (Stephan and Steffen, 2008), using the complete dataset. The results suggest that only
foreign subsidiaries in East German have significant potential for a two-way technology transfer; Slovenian
and Croatian subsidiaries are rather over-autonomous without matching levels of adaptive capacities; while
Romanian and Polish subsidiaries mainly lack adaptive capacities. In addition research (Stephan and
Schnellbacher, 2009) paid attention to the question of whether foreign investors prefer particular close ties
with their subsidiaries, where intellectual property rights (IPR) regimes do not offer sufficient protection of
knowledge-based assets. The analysis confirms that there is a positive relationship between foreign
subsi di ari es 6 -based adsatsoand the dntpersity of control exercised by the foreign parent via

U-KNOW
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equity and direct control over business functions. This relationship seems to be particularly significant for
Poland and Romania, countries that are typically associated with weaker IPR protection

Finally, the appropriateness of the current approach to FDI policy in transition economies was analysed in a
collaborative work involving a large share of the project consortium (von Tunzelmann, Rojec, Knell, and
Jindra, 2009; Kostevc, Redek, and Rojec, 2009). The research argues that policy needs to provide
simultaneously incentives to large multinational groups to locate innovation and R&D related functions in the
host economy, in order to stimulate domestic i in particular private i innovation and R&D, as well as to align
foreign and domestic technological accumulation. This requires a horizontal policy approach that cuts across
FDI, innovation, and regional, as well as labour and product market policies. The authors note reservations
about exaggerating the importance of high-tech industries and technoparks in the economic development.
As it is one thing to foster high-tech activities, but quite another to ensure that these are properly aligned with
the developmental needs. Industrial, technological, or science parks could be promising ways of stimulating
knowledge transfer. However, many such parks in reality are either poorly aligned with the real technological
needs of the host economy. These research findings were disseminated in a series of policy workshops.

Objective 3: Market structure and knowledge intensity

Research on the relationship between market structure and knowledge intensity has started from the
assumption that the increasingly knowledge intensity of firms and economies today would have a
concentration effect on market structures. This work looked in principal at three different aspects: the link
between market structures and knowledge-intensity, the role of knowledge properties, and implications for
competition policy.

An empirical analysis was implemented to map European sectors with respect to knowledge intensity and
market structure (Stephan and Krap, 2008). The analysis suggested an inverted U-shape of market
concentration initially increasing with intensifying knowledge intensity 7 yet very high knowledge intensity
then appears to relate to moderating levels of concentration. Further regression analysis controlled for other
determinants of market structure that may well be latent in the descriptive analysis. The results showed that
lower skill-intensities tend to be negatively related to concentration and higher skill-intensities positively.
Further, our results consistently found that market concentration tended to fall with increasing levels of
vertical integration (highly specialised products do not lend themselves to economies of scale in production)
and with increasing openness to foreign (European) markets (import competition). Finally, testing for country
differences suggested that at the same levels of other independent variables, market concentration would
tend to be higher in post-transition countries relative to the Western mature market economies.

Subsequently, the researchers considered the influence of public or private characteristics of knowledge on
the relationship between market concentration and knowledge intensity. In a first step, this was measured by
using industry and country-specific patent data, signifying the influence of IPR regimes on the basic
relationship. It was concluded from this analysis that where firms preferred not to use patents, market
structures became increasingly concentrated. Patents may hence have a counterbalancing effect on the
concentration tendency towards increasing knowledge intensity, at least where the new knowledge
generated is published by use of patents T not, however, where secrecy prevails as a corporate strategy to
protect firm-owned knowledge, as might be the case in particularly narrow or oligopolistic markets. A further
analysis was conducted to established that the decision of foreign direct investments into Central East
Europe and East Germany to carry new or advanced knowledge into transition economies or regions differed
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between affiliates operating in concentrated and in less concentrated markets. The results show that foreign
investment subsidiaries in concentrated markets have a higher share of exports to their own foreign investor
network, do more research and development, use more of the existing technology already incorporated in
the products of their own foreign investor network, do less process innovation, and acquire less knowledge
from abroad (Voinea and Stephan, 2009).

Finally, the implications for competition policy of these results were analysed. In particular, the authors raised
the question as to how competition policy should treat concentration and cooperation between firms in
knowledge-intensive sectors (Stephan, 2008). In addition, a policy briefing was held with the Romanian
competition authority to discuss the results generated in U-Know and their policy-implications.

3.3 LEARNING, HUMAN CAPITAL FORMATION, AND GOVERNMENT

3.3.1 Objectives and Research Questions

The second approach to assess the knowledge process in the project took the perspective to learning and
education, and the role of the government both as an institution governing the education process and as
subject top learning itself (policy-learning). The first interest in this perspective was to increase our
understanding of the link between the publicly funded science systems and industry, and to develop a
characterisation of such a link in a knowledge-based society. Hereby, the EU may learn from the South
African experience with special reference to the newly acceding countries. Moreover, South Africa expects to
gain insights into its own experience by analyzing the situation from a different perspective. The second
objective in this sphere was to explore the supply of entrepreneurial education and other specific skills in
selected European higher education institutions, as well as the demand for entrepreneurial skills in the
industries of selected European countries. The third and final objective of this section relates to the
government sphere. The aim here has been to assess the interrelatedness of policy-making in the fields of
research, education and innovation, with different understandings of what knowledge is and how knowledge
is functioning in economies.

3.3.2 Summary of Methods of Analysis and Research Results

Research of learning, human capital formation, and the government was conducted mainly as desk-top
research using experiences and insights generated by previous related work. Data was used from many
different sources, including EUROSTAT, EraWatch, TrendChart, Community Innovation Survey as well as
bibliometric and patent data. This exploitation of existing data was complemented by original research of 13
case studies of technical universities across the enlarging EU with a particular emphasis on Central and East
European countries (CEECs). The case study approach entailed an analysis of the adopted strategies, web
based survey of faculty deans, as well as supplementary telephone interviews with deans and researchers
involved in collaborative research. In terms of empirical analysis, various methods were applied, including
game theoretic modelling and in particular also a meta analysis of co-authorship and co-inventorship
between science and industry, as well as own econometric and descriptive analysis by use of e.g. patent
data.
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Objective 1: The link between the publicly funded science systems and industry

Research on the relationship/alignment between publicly financed research and development and what
industry needs and is able to supply focused on three different aspects: funding, organisational conditions,
attitudes, and characteristics of outcomes of science-industry linkages in the enlarging EU and South Africa.

The research on industry-science link (see Figure 5) for the European countries is compiled in a
comprehensive summary research report (Klitkou, Patel, and Campos, 2009). Another report on the same
issues from the South African perspective likewise collected the research results in one report (Kruss, 2007).
The research shows that science-industry co-publishing is well below EU-15 average for most of the
technical universities in the Central and East European countries (CEECs) analysed. This is found to be
related to a in general low R&D intensity of the economies, limited innovativeness of SMEs, and the design
of public R&D initiatives. In general, science-industry co-publishing is more common in fields of engineering
than in basic sciences such as mathematics or physics, where many CEECs are rather strong. In addition,
the analysis (von Ledebur, 2008) shows that, due to changes in the patent legislation, some of the
universities only started to patent very recently. Both, patent data and interviews indicate that technical
universities in transition countries restrict their patenting activity mainly to the domestic system. University
patenting is highly influenced by technology specialisation and location specific and frameworks factors. The
frequency of co-patenting is low. The research shows that all universities have established technology
transfer offices (TTOs) and developed own IPR regulations to enhance the patenting and licensing of
research results. However, IPR regimes underwent a fundamental transformation in CEECs. National patent
organisations have been established in the Baltic countries in the 1990s and since 2002, more and more
CEECs joined the EPO. The IPR protection in these countries has been improved by joining the EPO and by
development of technology transfer infrastructure, but universities still suffer under a lack of IPR
competencies, high costs for international patenting, lack of research personnel, and a high work load with
teaching obligations which does not allow additional engagement in the field of patenting or licensing (see
also Campos, Patel, and Klitkou, 2008).

The analysis on South Africa demonstrates that significant forms of interactive capability and network
alignment exist unevenly and only in parts of the South African university system. The differentiated and
segmented system that has evolved historically provides limited conditions to support innovation. Strong
reputational competition and limited flexibility militate against collaboration on the part of universities with
research competence. Better internal organizational arrangements could support a larger number of
academics to develop interactive capability. The strong financial imperatives driving universities to interact
with industry may also be detrimental in the long term. The network misalignment that results within and
across large parts of the system places a potential constraint on the extent to which the university system is
a resource for innovation. In addition the conditions for sustaining competitive university spin-off firms in the
ICT sub-sector were reviewed. The case studies show that the intellectual capacity to develop cutting edge
high technology products exists within South African universities, and that there is a degree of
entrepreneurial and interactive capability that can create spin-off firms. However, despite the capacity for
novelty, the degree of network alignment within and between the sub-systems of the national technological
system and the ICT sub-sector in South Africa is currently fragile, so that it is extremely challenging for
knowledge intensive university spin-off firms to sustain themselves competitively (see also: Kruss, 2008).
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Figure 5 The commercialisation loop of university R&D

In terms of policy implications, research results suggest that the general starting-point for political initiatives
to improve science-industry linkages have to remain in balance with the other fundamental roles of the
universities namely: education, research, as well as development and diffusion of knowledge. Universities
have an important role for the improvement of the national and regional economy by providing new
candidates, developing new research results, collaborating with industry and other public research
organisations (PROs) for new R&D, and finally giving impulses for the creation of new R&D based
companies 1 either directly with spin-offs or indirectly with start-ups. However, the creation of university spin-
offs should not be a goal in itself, but should serve the traditional strategic aims of the university i.e.
education and research. Therefore, it is important that the measurement of research outcomes in terms of
spin-offs or patent intensity does not lead to a shift of strategic goals. Framework conditions should target the
complete chain of the commercialisation process. Universities should be encouraged to develop strategic
R&D priorities and to concentrate spin-off activities in these fields. This facilitates synergies between
uni versitiesd portf pdnd spis-offccdmpgniast Mationad policiesi far ¢he prerstion of
university spin-offs should allow for a very different specialisation of universities, and thus, different
approaches to research commercialisation and spin-offs. Barriers for successful commercialisation and spin-
off creation should be further addressed by providing better conditions for financial support, improving the
support facilities in the TTIs of the universities, and the enhancement of entrepreneurial education of
researchers. The requirement to obtain external research funding is a main driver of industry collaboration.
Funding schemes designed to foster university-industry collaboration should be investigated more thoroughly
¢ h a n gshauld
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the first fees. Reduced filing and maintenance fees for universities would strengthen attitudes towards
university patents (see also Kruss, 2009; von Ledebur, 2009).

Objective 2: Entrepreneurial education

Research on the extent, kind, and quality of the supply of entrepreneurial education included western and
eastern Europe alike and focussed in particular on the policy implications that result from the analysis.

Here, several participants contributed to a comprehensive report on aspects of entrepreneurship education in
Europe (Spilling et al., 2008a). Included are the results of a survey of the provision of entrepreneurship
education in Norway, Germany, Romania, Estonia and Slovenia (Spilling et al., 2008b). This approach
facilitated a comparative analysis across more advanced and catching-up economies of Europe. The
consolidated report gives for each of the countries an overview of indicators such as the share of higher
education institutions that offer entrepreneurship education, entrepreneurship chairs, or entrepreneurship
centres. While the general level entrepreneurship education provision seems below potential in Romania
compared to the other countries, the structure in the provision of entrepreneurship education varies a lot
across all countries. The report summarises the country specific characteristics of the current
entrepreneurship education. The authors find that entrepreneurship education is Tapart from a few
interesting exceptionsi not related to the general institutional structure and strategy targeting science-
industry linkages. This could indicate some degree of misalignment and potential for future development.

While the latter report analysed the supply side of entrepreneurial education and related programmes, two
participants additionally| ook ed at t he 0 d eaeedforcentrepredearial,educatioa, by factsieg
on the relative performance of the entrepreneurial function in Norway, Germany, Romania, Estonia and
Slovenia (Spilling et al., 2008c). A very heterogeneous picture emerges from this evidence: for example, it
seems that the level of early stage entrepreneurial activity is low in all countries apart from Norway, which is
also the only country where start-ups are mainly opportunity driven. Start-up rates seem patrticularly low in
Slovenia. In contrast competitive performance and innovation in SMEs lags particularly behind in Romania.
Thus, the need of entrepreneurial education is country specific (see Table 1).

Table 1 Summary of indicators related to entrepreneurship

Estonia Germany Norway Romania Slovenia
Early stage ' N (Low) Low ngh/Medlum Low Low
entrepreneurial activity high
Start-up rates (Eurostat) High - Average Very high Low
Start-up rates (OECD) - Above average Average - -
Opportunity- vs necessity- Moderately Moderately Mainly ) Moderately
driven start-ups opportu.-driven | opportu.-driven | opportu.-driven opportu.-driven
Innovation in small and Slightly above . Slightly above
medium sized firms (SME) average Very high average very low Low
Competitive performance Good Very good Good Not so good Good

A further analysis, (Spilling and Korka, 2008) assesses the appropriateness of current policy approaches in
the field of entrepreneurial education against the background of the evidence that emerged from the
research. The policy analysis is conducted at the level of the European Union as well as in Romania and
Norway as national-level case studies that contrast an advanced and a post-transition country. The authors
recognise that there has been great concern to develop an adequate policy for entrepreneurship education
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at the EU and national level. However, policy strategies are very general in nature do not discuss how the
diversity of countries and regions should be reflected in entrepreneurship programmes. The authors
conclude that there is an insufficient discussion of the specific role of higher education institutions (HEISs) in
the provision of entrepreneurial education. The authors propose that HEIs should offer more comprehensive
and specialised programmes to provide competences beyond what is provided by the lower level
programmes. This requires a coordination of the efforts of HEIs in developing more specialised strategies for
addressing needs for knowledge and competencies both related to various disciplines and to specific target
groups. Finally, an important issue for the future development of entrepreneurship education is how to design
programmes to more actively contribute to knowledge transfer and start-ups of knowledge based firms. This
includes the challenge to integrate entrepreneurship programmes with the other instruments targeting
science-industry linkages. The workpackage leader has taken part in three events in order to brief policy: the
first took place in a meeting with representatives of the Norwegian Ministry of Education, the second was an
open entrepreneurship education conference, and the third was an internal seminar organised by the
Norwegian Ministry of Trade and Industry.

Objective 3: Belief systems, perceptions of knowledge, and innovation policy

Research on the relationship between belief systems, perceptions of knowledge, and innovation policy at the
national and European levels analysed the interrelatedness of policy making in the fields of research,
education, and innovation, with different understandings of what knowledge is and how knowledge is
functioning in European economies.

In cooperation with the Norwegian Research Council, project participants conducted research considering
the influence that rationalities and belief systems have on the development of innovation policy (Knell and
Koch, 2009). These rationalities are often shaped by the policy-ma ker sé anal ysi s and Vi s
market works, and influence the way politicians think about the innovation process and policies that can
shape this process. Different rationalities can appear both within ministries or departments, and across the
ministries in the same government, which can create obstacles to building an effective innovation policy that
crosses ministerial boundaries. Policy learning, and in particular transnational learning, is essential for
developing a successful innovation policy and its governance system. Effective policy learning necessitates
that policymakers have a theoretical and factual knowledge of the innovation system, as well as knowledge
of the political system and the relevant policy instruments. Finally, it is important to recognize the differences
between subjective and objective knowledge, as this proved to be particularly important for distinguishing
bet ween 6goodd practsices and dédbestd practice

Further research looked at the role of knowledge perceptions and public-private partnership policies in
education, research, an innovation in Norway, Denmark, Estonia, Germany, Hungary, Italy, and Latvia
(Klitkou, 2009). This research was based on the analysis of National Reform Programmes, legal acts and
descriptions of policy measures relevant for knowledge perceptions and public-private partnerships in
education, research, and innovation policies. The author argues that many countries have developed
focused research policy measures, but often the smaller countries still have set too many priorities. This may
lead to sub-critical measures and will not contribute to increased collaboration with the business sector.
Many R&D programmes require the collaboration of public R&D organisations and firms. However, foresight
studies to identify new research priorities have often been conducted without participation of the private
sector. The changes in university legislation, technology transfer and IPR legislation has been on the agenda
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for some countries, however, it is necessary to proceed with the alignment of the legal system to the needs
of knowledge society. Policy measures should improve the interaction of public science and industry by
creating and strengthening of bridging or intermediary institutions. Many innovation policy measures address
collaboration between public R&D and business sector, and here specifically SMEs. All countries have put
support structure for technology transfer in place, but there is a need for more specialised and networked
organisations. Tax incentives for R&D expenditures of enterprises have been introduced and enhanced in
most of the countries. Some countries have established centres of competence or expertise which are
centred in highly innovative companies and which are ready to collaborate with public R&D organisations.
Lacking absorptive capacity in the business sector, brain drain and a lack of younger researchers in the
public R&D sector are major challenges in CEECs, which need attention of educational and research policy
actions. In general the authors find that least attention is dedicated to the coordination of the research,
innovation, education, and lifelong-learning. In sum the research shows that policy design is still to some
extent driven by linear thinking on public-private partnership. This may result in an innovation policy
focussing on a narrow base of technology intensive firms and, therefore, only a limited policy impact on the
competitiveness of firms on a wider scale.

Further research focussed on the link between innovation governance and policy learning (Knell, 2008b).
The research argues that the political economy of knowledge policies and knowledge practices becomes
central when considering the effectiveness of science, technology and innovation (STI) policies in Europe.
Successful policies are policies that have systematically passed (and incorporate) the various stages of the
policy cycle much like a cumulative process (see Figure 6).

coordination

policy instruments
implementation

Figure6  The Policy Cycle

Effective national learning systems depend on how well government policy overcomes failure. In mapping
the general policymaking and governance in the catching-up countries, the report takes into account the
specific characteristics and changes in the types of governance. Overall, the report concludes that countries
are moving from agenda setting and formulation, to implementation, and finally to the learning stage. Yet,
tensions in the system that hinder the implementation of truly horizontal innovation policies still remain in
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place in the more advanced countries of the European Union. Many of the countries covered in the research
have ambitious plans to improve technology governance through the creation of a long-range strategy, but
vestiges from the previous institutional setting appear to delay the implementation of the strategy.
Operational technology governance (in R&D institutes and organizations) has changed very little over the
past 10 or 15 years, especially in the formally centrally planned economies of Eastern and Central Europe
(see Table 2). Here, virtually all of the components of a viable innovation system are already in place, but
many of them do not function properly within the innovation system due to conflicting 6 be by 8 f dsees 6
above).

Table 2  Policy focus of selected countries on the four knowledge-related areas
(1...lowest policy attention, 3...highest policy attention)

Research policy Innovation policy Education policy Life-long learning
Estonia 3 2 2 2
Hungary 2 2 2 1
Latvia 2 2 1 2
Denmark 3 3 2 3
Germany 3 3 2 1
Italy 2 2 1 1
Norway 2 2 2 3

The researchers involved in this research organised a European open workshop on policy learning and
public private partnerships in February 2008 in cooperation with the Norwegian Research Council, to which
all workpackage leaders contributed either by a presentation of in the panel discussion: the workshop
reviewed approaches taken in prior large-scale research projects and corresponding evidence of policy
learning instruments. These conceptual and analytical insights were contrasted with first-hand experience by
representatives in charge of national-level R&D and innovation policy design and implementation.

The contribution of the South African partners to this research reflected on the idea of the learning economy

in a catch-up situation. It describes how the learning economy informs policy and strategy, and analysed the

extent to which implementation followed policy and strategy. The researchers assessed network
(mis)alignments across the three domains of ideas, policy and implementation, as well as across different

levels of governance. In particular, the researcherst r aced t he way in which the con
the o6l earning economy®6 hav eAfrichre policy acresp a eveElee arrayeaf craiss  So u't
departmental policy and looked at the implementation of these policies (Kraak, 2008). Another set of

research focused on the alignment of the science councils and the private sector with national technology

missions and R&D strategies (Geldenhuis, 2008) (see Figure 7).

Morris (2008) focused on the question of institutional network alignment between the public sector and the
private sector in the context of formulating and implementing industrial policy at the regional level, using the
example of the Micro Economic Development Strategy (MEDS) for the Western Cape province in South
Africa. The final contribution in this set of analyses focused on an evolving set of policy interventions aimed
at improving the technology transfer activity of South African public research organisations (Wolson, 2008).
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Figure 7 Example of an industrial policy levers framework

The work of the South African partners provided an opportunity for a policy dissemination by the project team
with industrial and innovation policy planners of the Department of Economic Development and Tourism of
the Provincial Government of Western Cape in South Africa in October 2008. This event discussed the
relevance of insights from the experiences of the transition countries in knowledge acquisition and
exploitation for one o-fntengive regiona §i.e. thenarsa aroknd Cape dang)e
Stakeholders from industry also attended this event.

3.4 RELATIONSHIP BETWEEN INSTITUTIONAL ARRANGEMENTS AND ORGANISATIONAL
CONDITIONS FOR KNOWLEDGE GENERATION

3.4.1 Objectives and Research Questions

In terms of the conceptual design of the project, the institutional analysis of organisational conditions was
targeted at some particularly interesting institutional arrangements that play a vital role in the processes of
generation, dissemination, and use of knowledge: demand and supply of human capital and specific skills;
intellectual property rights regime; the role of non-economic motivations and socio-cultural attitudes for the
knowledge process; the cognitive flexibility of all actors involved in the knowledge process; and the analysis
of the degree of network alignment in differing innovation systems. The overarching, conceptual, objective of
this research was hence to synthesise the insights generated in research previously conducted in the project
with a particular focus on knowledge and innovation policy.

3.4.2 Summary of Methods of Analysis and Research Results

Adhering to the conceptual role of this research, the method had to include discussing and re-formulating
previous research results, which would assume a discursive character, as well as specific research on
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institutions (formal and informal) to previous complement research results. The latter could be desk-top
research up to econometric analysis for hypothesis testing. In the case of research on intellectual property
regimes, a survey of European companies and such from outside the EU in selected industries was
conducted in close cooperation with extra-EU research projects. At the time of writing of the this report, this
research is still going on.

Objective 1: Demand for and supply of human capital and skills

Research on the societal fabric required to match demand for and supply of human capital and skills in the
evolving knowledge-based society drew on analyses of the changing combinations of skills required for the
continued expansion of knowledge-intensive processes and products in modern society. This carried
implications in particular for policy learning and specific forms of network governance. Research started off
by preparing a review of EU-wide and British experiences in the job-matching area (Dyker, 2007):
conventional wisdom holds that job-matching is a problem of education and training systems, i.e. an
essentially supply-side problem. However, contemporary research indicates that it is at least as much a
demand-side problem i a problem of companies6 ¢ a p a toiarticulate and organise their labour and
human capital needs. This review was complemented by a country case studies of the matching of supply
and demand of labour in Hungary (Szalavetz, 2008), Romania (Pislaru, 2008), and Norway (Bgring, 2008).

The Hungarian case study looked at job-matching of graduates with tertiary education as a specific segment

of the labour market. The investigations revealed that problems with labour supply are manifest both quantity

and quality in the tertiary education. Foreign subsidiaries of multinational companies (MNCs) firms apply their

standard, formal personnel policy which exerts a non-negligible demonstration effect on local SMEs.
However, the competition in the talent market keeps i1
for the lack of their informal relations with universities and for the lack of a network of local acquaintances by

establishing tight formal relations with universities, and supporting tertiary educational institutions in various

forms. This support is crucially important for universities not only because of financing reasons, but also from

the point of view of keeping pace with technical progress and new technological trends, technological
problems and firmsdéd educational requi rmesrcempensate faCthemp ani e
deficiencies in tertiary educ at i on all institutionsd curriculae. This, h
the improvement of human capital requires conscious educational reform that would alter the structure and

the quality of supply and result in better job matching.

The study on Romania concludes that the country still lacks a strategic view of how to match the education
and qualifications of the labour force to the demands of the business environment, and indeed the
conceptual, methodological and planning instruments needed to integrate existing, separate, strategic
documents. Several reasons could explain this phenomenon: the failure to observe systematically patterns of
demand for labour from the point of view of labour force quality, the lack of an integrated system of
professional careers advice and information; the need for closer involvement of employers in labour market
projections; the shortage of resources in schools, and the difficulty older people find in accessing vocational
training and education. The report argues that more needs to be done at the level of the education system as
a whole, in particular by better aligning curricula with the demand for graduate skills, improving the
effectiveness of public spending on education, expanding the use of lifelong learning opportunities.

The Norwegian study researched horizontal and vertical mismatch in the labour market among graduate
students with generic or vocational higher education in Norway. Using Norwegian survey data of new
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graduate students from 1995 to 2005, the paper examines how the mismatch level in the labour market
varies between those with generic and vocational educational qualifications six months after graduation.
Mismatch in the labour market may arise in four ways: horizontal mismatch, vertical mismatch, both
horizontal and vertical mismatch, and unemployment. The results show that the generic group of graduates
has a higher probability of being mismatched than the vocational group, and this holds for all four types of
mismatch (see Figure 8). Theaut hor s emphasize that the focus of
mismatch levels over a short period after graduation but a mismatch in the period immediately after

t

he

graduation may have consequences for gtermduates6 career
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Figure 8 Mismatched graduates six months after graduation, in the Norwegian sample

A final report of the human capital and skills issue summarises the findings in the context of policy
development in transition economies of the enlarging EU (Dyker, 2008c¢): in general there seems to be no
strong evidence of job-matching as a demand-side problem in the new member states. This may reflect the
dominance in these countries of MNCs as potential employers and the fact that most SMEs in the transition
countries are not working in human-capital-intensive sectors. However, forward-looking policy for the new
member states on job-matching should seek to anticipate this problem by engaging with companies at the
level of strategic corporate planning. Many of the specific skill shortages reported in transition countries
relate to physics and chemistry, precisely the areas, along with maths, in which transition region science
remains strongest. That suggests that it is weaknesses in graduate training rather than in science itself that
lie at the bottom of at least some of the skill shortages in the transition countries. But in the sunrise sectors
like ICT and biotechnology, transition region science is weak. So policy on higher education for the new
member states has to focus on the quality of graduate training in general, and on graduate training in key
specific sectors. While problems of mismatch in the new member states are partly a legacy from the
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communist period, they have in some cases actually become worse in the course of transition. Effective

reform of higher education shoul doraiveonitdattihoen 6pi tlfnaltlh ec

states current policy is generally based on the assumption that more flexible labour markets will improve job-
matching. Although, flexible labour markets are desirable in themselves, but we should not assume that they
will automatically improve job-matching. In general, job-matching is an area where there are deep-seated
misalignments which hinder the process of establishing dynamic equilibrium between the supply of and
demand for different kinds of human capital.

Objective 2: Intellectual property rights regimes in a knowledge society

Research on the intellectual property rights regimes was intended to assess the form and function of such a
regime in terms of its role in supporting the accumulation of knowledge. In the process of researching IPR
regimes, its breath was extended to include an insightful survey of how firms deal with the IPR regime and its
ongoing reforms. All this serves to consolidate and augment our current knowledge of changing IPR systems
and the implications for knowledge-based society.

With respect to the first avenue assessing form and function, three path-opening articles were contributed on
Intel | ectual Property Rights aAmersérD20e7a; Andersen, 2008) and anda
search for a useful theory of the productive potential of intellectual property rights (Andersen and
Konzelmann, 2008; Mets et al., 2007). Those papers helped to set the agenda and establish the state of the
art in researching IPR regimes in view of the knowledge-based economy. With respect to form and function
of the regime, another contribution reviewed the nature of knowledge in the role of the patent system to
promote the formation of technological knowledge in the economy (lversen, 2009). This addresses the
preliminary objective of setting up the relationship between knowledge processes and the use of IPRs. The
research makes the case that the coordinative role of the patent system is becoming a more important part
of the larger innovation system, as the nature and the extent of technology-based collaboration have
significantly changed in recent decades. Thus, it is increasingly important to turn attention to the role of
patents and patent-based arrangements (e.g. patent pools) to facilitate collaborative multi-invention
scenarios.

The survey of the changing relationship between IPR regimes and the underlying institutional arrangements
for knowledge creation and utilization. The survey aimed to identify the strategic benefits firms are seeking
when exchanging proprietary and non-proprietary technology and creative expressions in the IP
marketplaces, and the obstacles firms experience that prevent them from using the IP marketplaces most
efficiently. The alternative institutions of IPR governance that form the different marketplaces where IPRs are
traded and exchanged, can best be depicted as in Figure 9.

The preliminary results show that IP marketplaces are vibrant and complex entities in which many forms of
IP are exchanged within different institutional arrangements or IP governance structures. It seems that the
benefits that firms seek and the obstacles that they experience tend to differ across sectors and often to
differ across marketplaces. There seems to be high degree of participation in different market forms i.e.
proprietary IP (patents and copyright) and non-proprietary (open source, non-patented IP) marketplaces.
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Furthermore, the results indicate that building informal relationships with industry networks, entering

collaborative agreements and developing better innovation methodology are important benefits firms seek

across the board when creating value through the IP marketplaces. The participants derives some first

i mplicati on

from

t hi

S

anal ysi s.

| mportantly,

t he

Policy needs to meet high complexity: firms in different sectors seek different benefits and experience

different obstacles and different markets need to be underpinned by different institutions. Government policy

on IPR laws need to take into account non-proprietary protection methods in order to cover the full range of

IP marketplaces in which firms participate. Furthermore, various IP marketplaces are important platforms for

collaborative innovation for collaborative value creation and IP regulations should not limit the exchange of

non-proprietary IP through merely focusing on designing an institutional infrastructure to stimulate the power

of proprietary IPRs with exclusive rights.

Objective 3: Socio-cultural attitudes and non-economic motivations

The third objective was to develop our understanding of the impacts of socio-cultural attitudes and non-

economic motivations on the progress of knowledge and how these characteristics of actors in the

knowledge process differ for different knowledge characteristics. In this research, one participant assessed

the issue of non-economic motivations, beginning with a summary of state-of-the-art in research on the

subject (Pugno, 2007). In subsequent work the participant focused on non-economic motivations and
knowledge production by employing empirical evidence from controlled experiments (Mittone and Ploner,

2007), and complementary to this, gathered evidence from a survey of social cooperatives in the Italian non-

profit sector in order to analyse non-economic motivations and knowledge (Tortia, 2007). Finally, the

interrelationship between policy-making and non-economic motivations (Comino, 2008) was considered as

an example of open-source projects. Findings of the research were presented to directors of non-profit

organizations during the final year of the project. The deliverables were supported by a preparatory work

encompassing also discussions of ideas during international conferences (IAREP Paris 2006 and ESA

Nottingham 2006).
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The researchers involved in the analysis of the role of social-cultural attitudes in the knowledge process
provided a conceptual outline on science-industry links (Paier, 2007a) and a matrix for analysis of the
perception of science-industry links in national policy papers (Paier, 2007b). Based on and guided by this,
other project participants carried out a corresponding analysis of selected policy documents. The interim
results of this cross-country analysis were presented at the Ljubljana meeting in September 2007, at which
steps were taken to carry out a fieldwork study on the mutual perceptions of science and industry in two
sectors distinguishing high- and low-tech industries: chemical and food industry (Gunther, 2008; Ginther and
Lang, 2008; Bu | a r Rageq, @008; Klitkou, 2008; Paier, 2008a). The main findings of the cross country in-
depth analysis on Austria, Germany, Norway and Slovenia exhibit an advancing convergence of science and
industry in both sectors examined. The particular nature of science-industry links show distinct features of
concurrence in countries where institutional frameworks of the national innovation system developed in
similar modes. From the perspective of industry partners, universities represent providers of highly
specialized research skills, which is usually not a part of the internal R&D capacities. While this particular
expertise is acknowledged, the industry partners seek to minimize the risks in collaborative projects
stemming from contingent features of basic research. The most important tools to achieve more control over
these academic imponderabilities are a strong goal-setting position, control of IPR regulations and rigorous
project management. Industry partners demand a position where university partners ac c e p t t hi

S 6coc
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convergence of industry and universities may proceed to a point, where the boundaries between industrial
R&D and academic research gradually get blurred. Yet, some examples from the food industry exhibit very
distinct features of science-industry links. Particularly it is the low-tech oriented and SME-dominated areas of
food industry which lack the internal R&D which are an important prerequisite to from absorptive capacity.
Their primary needs are directed towards expertise in reengineering business processes, production
technologies and in improvement of products rather than inventing new products in a collaborative manner.
This particular situation makes public research organisations (PROs) for low-tech oriented SMEs far more
attractive collaboration partners than universities.

To round up the research in this workpackage, the participant IWH arranged a policy briefing by actively
participating in a meeting organised by Nordchemie (German Industry Association): this made particular
sense, as Nordchemie was involved in the research for this workpackage. This way, the results could be
discussed with industry or an industry association.

Objective 4: Degree of network alignment in innovation systems

Research on the degree of network alignment in differing innovation systems had the aim to analyse the
ability of innovation systems to institute new forms of interaction between the different agents of knowledge
creation, production and diffusion to harness latent knowledge-based capabilities. Particular attention had
beenpaid to the reconstruction of 6regional 6 and
South Africa. Research was split into two aspects, namely the concept of cognitive flexibility and network
mis-alignment.

With regard to cognitive flexibility, a substantial state-of-the-art report (Paier, 2008b) and a paper on network
analysis methodology (Kerschbaumer and Paier, 2008) were produced. Subsequently, the researchers
involved in this carried out a survey on structural collaboration patterns and the practices of knowledge
creation in innovation networks across different industries (life sciences, mechanics, food) (Paier, 2008c).

6nat i
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The survey reveals different types of collaboration patters: One type of innovation networks can be
characterised by a high degree of flexibility in thinking and modes of operation which is linked with
homogeneity of goals and mindsets which are highly compatible. In the second type, factors such as trust
and generation of k nowl ed g entefests suppod the devetopmerd df caammdn
understanding. The third type points towards the importance of internal R&D capacities and seems to be
characterised by a well-balanced knowledge exchange through R&D specialists. The findings substantiated
the hypothesis that approaches which facilitate innovation through informal practices of learning contribute
essentially to the achievement of innovation goals. With regard to the structural patterns of innovation
networks, the cognitive remoteness of partners is ambivalent: While it supports understanding between
similar approaches in principal, radical innovation seems to be fostered by heterogeneity of innovation
partners, such as firms and research organisations.

With regard to the analysis of network mis-alignment, the main directions of the development of national
innovation systems in the new EU member-states as catch-up economies emerging from a period of
systemic change were analysed (Varblane et al., 2007). The authors argue that attempts to simply copy the
experiences of the high-income economies in building national innovation systems are misconceived. High-

partr

income economies6 experiences need to be adapt eupcdurdriestwittea s peci

unique systemic heritage. In particular, the still dominant linear innovation model, leading from R&D to
innovations, should be replaced as a basis for thinking and policy-making by an interactive, dynamic,
learning-based approach. The authors highlight that catch-up economies need to significantly improve their
levels and management of innovation diffusion and networking. A symbiotic approach to the balance of high-
and low-tech industries is needed. Finally, the authors conclude that managerial and organisational
competence is at least as important as technological competence. Furthermore, the research draws attention
to a particularly acute set of network mis-alignments in the Hungarian educational system (Szalavetz, 2009):
those in particular involve insufficient links between firms, horizontal as usual weaker than supply-chain
networks, as sources of knowledge, and ineffective policy coordination, i.e. the prevalence of ad hoc, stand-

alone policy actions and the lack of a coherent strategy. The empirical applicabi

perspective was extended by studies o0 nSalish2009)Sihter-fira
linkages in automotive clusters in Poland and Turkey (Ozatagan, 2009), the role of FDI in the East German
innovations system (Gunther, Jindra, and Stephan, 2009c), and the transformation process of universityi
industryi government linkages in transition countries (Varblane, Mets, and Ukrainski, 2008), each with its
own specific weaknesses identified in the alignment of networks and networking partners in the respective
national innovation systems (see also a much earlier work involving all CEECs: Varblane, Dyker, Tamm, and
von Tunzelmann, 2007).
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4 LESSONS FOR POLICY-MAKERS AND POLICY RECOMMENDATIONS

Finally, the project ventured to establish the main building blocks for a broad-based it hi rd gener at
knowledge and innovation policy with a view on the advancement of a knowledge based society beyond or
complementary to the current triple helix i state-of-the-art.

All research conducted in the project was amalgamated with a view on policy-recommendations that are
coherent and still derived from numerous research aspects and intellectual starting points. This was done in
a concerted effort involving researchers from all participants and cumulated into a comprehensive,
integrated, multi-objective science, technology, and innovation (STI) policy agenda in the context of the
findings of the U-KNOW project. The results of this effort are too numerous and often too specific to a
particular country or sector in an economy or actor in innovation systems to be able to report each of them.
Those are summarised ina paper ent i & breader miX of weaasules for policy alignment in
knowledge-based institutions f orKnel, Kallerudcven TanzaimarineStepham &and gy 0 (
Jindra, 2009). Rather, this report attempts to describe the general philosophy of the approach to policy-
recommendation and to discuss the specific policy areas that are of relevance to learning and innovation in
companies as well as in institutions for higher education and research, which consequently includes policies
that use market mechanisms, public support for R&D and innovation activities, and policies that aim at
increasing the absorptive capacity of firms and institutions. The general philosophy focuses on the issues of
alignment between different policies and emphasizes the multi-objective and multi-sectoral scope of all sets
of policies, whilst taking account of (im)balance between policy objectives.

The research efforts first and foremost let us conclude that many of the countries in the enlarging European
Union have moved from agenda setting and formulation to implementation and learning. Though, this
happened at very different speeds across different countries within the integrated European economic
space. Hence, there is a long way to go before the European economy (or indeed also any country) achieves
the kind of innovation governance that is suggested in the OECD MONIT report of 2005 (Governance of
Innovation Systems: the role of governments). Tensions in the various systems continue to hinder the
implementation of truly horizontal innovation policies, yet many countries have ambitious plans to improve
technology governance through the creation of a long-range strategy. Operational technology governance (in
R&D institutes and organizations) has changed very little over the past 10 or 15 years, especially in the
formerly centrally planned economies of Central and Eastern Europe, causing some delay in the
implementation of the strategy.

Virtually all of the components of a viable innovation system are already in place in these countries, but
many of them do not function properly within the innovation system. This problem is often due to conflicting
Abel i ef whicly cah appear across different directorates, ministries or departments within a particular
ministry. Failures in governing innovation systems can be caused by network mis-alignments, when the
interlocking complementarities between the institutional arrangements in the innovation system are missing,
and organizational failures, when organizations are unable to develop a learning economy within them. A
per vadi n gpfdéavelopmeénshaded by most of the decision-makers in both public and private sectors
Tsuch as tends to prevail in the East Asian countriesi is still lacking, even where the majority would
subscribe to a positive view of long-run progress (and with due allowance for some loss of confidence in
many of the CEE countries in the current global recession, which has hit most of them hard).
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A third-generation (3G) innovation policy of the kind being promoted in this project has properties that involve
broad-based i ncl us i systamé esponsibie fot ihnevatifin: multi-sectoral (in both vertical and
particularly horizontal senses), multi-functional (combining S&T functions with organizational, financial and
market-related demand functions), and multi-regional (combining activities at various spatial levels). Policy-

makers at al | territorial |l evels (local, regional, na

dynamic capabilitiesdto bring coherence and consistency to the innovation system. While the fulfiiment of
policy alignment remains something of a pipe dream, the U-KNOW project has aimed to present a host of
practical ways in which current practices could be substantially improved, even if not perfected.

The project took the opportunity to present some of these recommendations in form of policy papers at the
final project conference which was jointly organised with the Leibniz Association in Brussels in February
2009. All papers were directly commented by relevant policy-makers mainly from the European level as well
as selected external scientist including members of the scientific advisory board of the U-KNOW project.
Those included the following:

fAaThe determinants of i nnov &rofi r M. Knell (Narwegianvirestituseefor Eur o p

Studies in innovation, research and education, NIFU-STEP);
fTATheories, concept s, and empirical results on FDI
for Economic Research Ljubljana, IER);

1 A FDI the natonal innovation systemi Evi dence from Central and Easter

and B. Jindra (SPRU and Halle Institute for Economic Research, IWH);
fAiGovernancei oflustignkenks in South Africabo, bch Dr
Council, South Africa);

fTALinkages bet ween techni cal uni versities and i ndus

(Norwegian Institute for Studies in Innovation, Research and Education);
fTAEntrepreneurship in higher @ Bpling (Norwegiannnstittte foo p e 0,
Studies in innovation, research and education, NIFU-STEP);

fAaJob matching, human capital accumul ation and econo

Technology Policy Research, SPRU) and Dr A. Salavetz (Hungarian Academy of Science);

fAiCan the national i nnovation systems of the new EU

Varblane (University of Tartu);

fAlnnovation gover nadaligamesnMa inret fwiom d&i N g nd w mp it djee ditUo

Prof. Dr N. Von Tunzelmann (Science and Technology Policy Research, SPRU);

1Al PR regimes in knowlkdgel IbacstewWalsogrn epgeretsy mar ket p

(University of London, Birkbeck College);

1 Al nc emix, pesfoemance and innovation in the service sector: survey-based f i ndings fron

E. Tortia (Universita' di Trento);
fAiCase studies on the mutual perception of science
and Economics) and Dr J. Giinther (Halle Institute for Economic Research).

Most of the research results generated in this project were published in science journals and relevant book-
publications and are hence available to the scientific community and policy-advisors as well as policy-makers
alike. The researchers that were involved in the project remain active in providing the kind of research that
forms the necessary basis for generating solid and responsible policy-recommendations.
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