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Introduction 1

Introduction

The 'Forschungscampus' programme (research campus) was initiated by the German
Federal Ministry of Education and Research (BMBF) in 2011. It is the most recent and
certainly one of the most ambitious initiatives by the federal government affecting the
regional engagement of universities in Germany. What makes the 'Forschungscampus'
programme so unique and at the same time so ambitious is that it goes far beyond of
what similar interventions until now have been intended in terms of strategic, long-term
private-public research partnerships which are institutionally and organisationally em-
bedded in a certain region. Thus, with the 'Forschungscampus' programme the federal
government implemented a new instrument to initiate and strengthen co-operations
related to research and innovation. One of the basic assumptions of this particular ap-
proach is the observation that medium- to long-term research co-operations at the in-
terface between science and business to unlock, bundle and exploit research results
are becoming more and more important regarding the capability of Germany as an in-
novation location.

The 'Forschungscampus' programme features a combination of three distinct charac-
teristics:

1. Proximity — the bundling of research activities and competencies at one location,
as possible on a university or public research campus,

2. the medium- to long-term adaptation of a specific research topic, ideally in the
frame of a research programme,

3. amandatory public-private partnership.

A 'Forschungscampus' integrates a critical mass from science and business regarding
research in a future-oriented subject. From the business sector, several companies are
engaged in the Forschungscampus, ideally SMEs. However, it turned out that large
(multinational) companies are mainly the drivers within the campus. From the science
sector, one or several universities have to be involved. Furthermore, one or more non-
university research centres should be engaged. Currently, nine different 'For-
schungscampi', which have been selected in the course of a competition, are operat-
ing. Each selected 'Forschungscampus' will be funded by 1-2 million Euro per year
over a total period of up to 15 years. In addition, the business companies and other
partners which are involved in the RC will supply significant own contributions, at least
at the same amount as public funding.

In addition to the selected 'Forschungscampi’, the Fraunhofer Institute for Systems and
Innovation Research ISI, Karlsruhe, was commissioned together with the Institute for
Innovation and Technology in the VDI/VDE-IT GmbH, Berlin, to carry out a four years
accompanying research in order to support the 'Forschungscampi' in their development
process, to monitor developments, to promote information exchange and to analyse the
field of university-industry collaboration scientifically in an international perspective.
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Public-private partnerships in research and innovation are not only a subject in Ger-
many, but also in other countries, where some already much longer experiences with
respective measures exist (cf. Table 1). Influenced by the model of the Indus-
try/University Cooperative Research Centers (/UCRCs) in the USA, which operate
since 1979, the National Centres of Excellence are operating in Canada since 1989,
the Cooperative Research Centres in Australia since 1990, the Swedish Competence
Centres since 1994, and the Austrian K1 and K2 Centres of the COMET programme
since 2006.

Table 1: International Public-Private Partnership Programmes
O a e D atio Respo D pe

Australia | Cooperative Research Centres since 1990 Ministry of Industry Competence Centre

Austria Kplus/ Kind, Knet; 1998-2009; BMVIT/TIG, FFG Competence Centre
COMET since 2006 BMWA/FFG

Estonia | Competence Centres Estonia 2004-2007 Ministry of Industry Competence Centre

Finland | Strategic Centres for Science, since 2006 TEKE Competence Centre /
Technology and Innovation (SHOK) Cluster

Canada | National Centres of Excellence since 1989 NSERC, CHIR, SSHRC Network
(NCE)

Norway | Centres for Research-based 2006-2014 Research Council of Competence Centre
Innovation Scheme (SFI), Centres of Norway
Excellence scheme (SFF)

Sweden | Swedish Competence Centres 1994-2003; NUTEK/STEM/ Competence Centre
Program 2003-2018 VINNOVA
VINN Excellence Center

USA Engineering Research Centres since 1985 National Science Competence Centre
(ERC), Industry/University since 1979 Foundation
Cooperative Research Center
(IURCR)

Within the scope of international comparisons, one aspect of the accompanying re-
search was to look at programmes and centres similar to the 'Forschungscampi' in
other countries. As a result of a selection process, it was decided to analyse the Aus-
tralian CRC programme, the Austrian K1 and K2 centres of the COMET programme,
the Swedish VINN Excellence Centers and the American I/UCRCs.

This report contains four respective case studies. The objective of the case studies was
to understand the programmes and their implementation/execution better, to obtain
impressions from a few centres and to use this knowledge in order to draw conclusions
for the 'Forschungscampus' programme and the nine 'Forschungscampi'. Interviews
were carried out in the four countries between July 2014 (Austria) and February 2015
(USA). We would like to thank all people who supported us in our case studies as in-
terview partners or through organisational assistance.

A summary in German is provided at the end of this report.

Knut Koschatzky
July 2015
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I Case Study Australia - Cooperative Research Cen-
tres Program

Knut Koschatzky, Anne Dwertmann

1 Background information and objectives of the program

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

To our knowledge, there were no previous activities to the CRC program. It is also not
known whether there was a precise role model for the program, but probably interna-
tional programs aiming at similar objectives were looked at or analysed. At this time,
the University-Industry Research Centers program (now Industry/University Coopera-
tive Research Centers) 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 between 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 program, comparable activi-
ties like the Catapult Centres in the UK, the Network of Centres of Excellence in Can-
ada, 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 program, appoints program
delegates and authorises them to carry out certain functions. The Department of In-
dustry and Science (formerly the Department of Industry, Innovation, Science, Re-
search and Tertiary Education) is the Ministry responsible for administrating the pro-
gram. It provides secretariat support to the CRC Committee and seconds experts for
certain supportive or administrative functions. The CRC Committee provides recom-
mendations to the Minister regarding CRC funding, performance and monitoring of
CRCs, and the planning, monitoring and evaluation of the whole program. The Commit-
tee has 14 members of which one is an independent chair, nine are independent mem-
bers appointed by the Minister for up to five years, and four are ex-officio members.
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The independent members should reflect on needs of the program like research, edu-
cation, utilisation, management, industry and end-users.

The major objective of the CRC program is "to deliver significant economic, environ-
mental and social benefits to Australia by supporting end-user driven research partner-
ships 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 program 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. 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 signifi-
cant 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 Australian Seafood CRC,
14 of 23 essential participants are private entities, whereas the Bushfire and Natural
Hazards CRC is clearly dominated by public agencies (Fire Services, 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 program is more open regarding partnerships than Forschungscampus with its
orientation on 'industry’.

In the course of its development, the CRC program 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 programs, but according to the program guide-
lines other sources of government funding (e.g. by other ministries, research councils
and activities like Ausindustry, Commercialisation Australia) may be used (subject to
the respective funding rules).
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2 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 collabora-
tion 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 collaboration - 2.3 per cent - by our SMEs" (Australian Government Chief Sci-
entist 2014, 10). He therefore recommends to "design and deliver new models for col-
laboration for maximum impact (for example, the UK's Catapult Centres and Knowl-
edge Transfer Partnerships)” (ibid, 18).

In the "Action plan for a stronger Australia: Industry Innovation and Competitive-
ness Agenda", the Department of the Prime Minister and Cabinet emphasizes several
times that it will be necessary to improve and foster collaboration between research
(researchers) 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 euros)
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
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on a competitive basis to covert high potential ideas into profitable commercial realities.
Additionally, 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 opportuni-
ties, 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 program
which is aimed at the promotion of science-industry linkages, i.e. the CRC program, the
cooperation intensity between science and industry is still low and regarded as a
substantial problem. During the case study interviews it was argued that the CRC pro-
gram was a success with regard to punctual, local-regional project-related collabora-
tions, but was unable to change the overall collaborative behaviour. The new In-
dustry Growth Centres Initiative is not a substitute for the CRC program, but should
complement it in a way of a network model with hubs and spokes that has no geo-
graphic focus, but operates nation-wide. Through this broader approach and the inclu-
sion 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 Labor 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 program was
abandoned under the recent Abbott government. This illustrates that Australian gov-
ernment 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 interviews (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 Centers 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"). Australia, on the
other hand, started with a program in which geographical proximity between the par-
ticipants 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 programs highlight geographical proximity (e.g. 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 'For-
schungscampus' 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 (see Figure A-1). The Parkville
Precinct was said by interview partners to be a grassroots initiative which at first did not
receive government 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 program do
not claim to organise research 'under one roof' or at least in spatial proximity, precincts
do and are therefore comparable to a Forschungscampus, although more from the re-
search and not so much from the industrial collaboration side.
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3 Execution/Implementation of the CRC program

3.1 Responsible Ministry or any other organisations

The responsible Ministry is the Department of Industry and Science. The Minister for
Industry and Science has the whole responsibility for the program. 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-
gram.

3.2 Target group and their role

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 par-
ticipants 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 program guidelines.

3.3 Selection process

The selection of proposals is done by the CRC Committee in the way of a "competi-
tive merit-based selection process”, supported by the Department of Industry and Sci-
ence. Applications are assessed against the following selection criteria: (1) research,
(2) results, (3) resources. Successful applications need to score highly against each
criterion. Regarding the first criterion, a research program must be developed includ-
ing the proposed milestones and outputs (plus a complementary education and training
program and an SME engagement strategy). The assessment is based on excellence
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 program and the IP arrangements. A ro-
bust estimation of the expected results (new or improved 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 invest-
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ment. Assessments of the proposals focus on adequacy and appropriateness of the IP
arrangements, the proposed utilisation strategy 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 importance. In this respect it is important that
all program 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. An overview on
the application process is shown in Figure A-2.

3.4 Funding model and specific public funding in total

A specific limit for funding for each CRC does not exist. According to the program
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 Program 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 recom-
mendations of the recent program 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
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review, the identification of research programs which are significant to Australia. 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. The funding model is
shown in Figure A-3.

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 re-
searchers 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 construction of facilities like buildings or laboratories as well as for the pay-
ment of indirect support costs of participating organisations. In cases that funding is
spent overseas, expenditures must demonstrate high levels of benefits to Austra-
lia.

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. program leader/senior manager 420.000 AUD, researcher/professional
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 program,
alternate funding options are available to them (activities for becoming self-funding,
access to complementary innovation programs such as the ARC Centres of Excel-
lence). 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.
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35 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.

There is no pre-defined thematic focus, only the limitation that the research and
commercialisation activities should be collaborative, medium to long-term based and
end-user driven.

Following a program review in 2008, participation from all industry and community sec-
tors and from all research disciplines including humanities, arts and social sciences is
encouraged.

Compared to other public programs, 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
activities (Australian Government 2014a, 8).

The following CRCs were funded through the last selection rounds:1

16th Selection Round (2013):

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

¢ CRC for Sheep Industry Innovation,

e Data to Decisions CRC,

e The Hearing CRC,

¢ Rail Manufacturing CRC,

e Space Environment Management CRC.

15th Selection Round (2012):

o CRC for Alertness, Safety and Productivity,

e CRC for Cell Therapy Manufacturing,

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

A

A short description of CRCs can be found in Australian Government (2013b and 2014b).
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14th Selection Round (2011):

¢ Plant Biosecurity CRC,

¢ Invasive Animals CRC,

e CRC for Low Carbon Living,

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

e CRC for Polymers.

3.6 Time perspective

As already described, CRCs have a long-term perspective of up to 15 years, al-
though 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 program. 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. Com-
monwealth Scientific and Industrial Research Organisation or a university). Neverthe-
less, all CRCs have to prepare transition planning for the time after the funding 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.

3.7 Requirements regarding forms of organisation and govern-
ance

CRCs can be established as an incorporated or unincorporated entity.2 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 struc-
ture proposed in their application and that it deals effectively with the ownership and
management of IP (Australian Government 2013a, 9).

According to the program 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
governance arrangements are the most suitable for the proposed/intended results.

The program guidelines include eight governance principles as recommendations for
the CRC. These governance principles were developed by the Australian Stock Ex-

2 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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change Corporate Governance Council and adapted to the needs of the CRCs. The
principles are:

e 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),

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

e Principle 4: Safeguard integrity in financial reporting (meeting the information needs
of the CRC, accountability and attracting investment and participation from end-
users),

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

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

e 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, in-
cluding an evaluation of their achievements, and a comprehensive plan to manage the
wind-up or continuation of their activities upon cessation of CRC Program funding.

3.8 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 dis-
persed pattern 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 carried out
for the case study, spatial proximity is not regarded as first priority. What matters
more is the end-user orientation, the excellence of the partners but also the integration
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of international partners. International connectivity is of paramount importance for
Australia.

A more spatially oriented model is the 'precinct' concept (see section 2). 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/wl/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-
ences Teaching Building, a Research Building and a Combined Science Workshop
(http://bfb.ministers.treasury.gov.au/media-release/040-2014/).

3.9 Handling of IPR

Strict rules or guidelines how IPRs should be regulated, do not exist. IP arrange-
ments should be negotiated among all participants in a manner which maximises the
benefits to Australia, the CRC and its partners. Procedures should include arrange-
ments on determining the allocations of IP, the income from IP, and the allocations
upon future wind-up of the CRC. The program guidelines also state that "responsibil-
ity 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 defined by the program guidelines. Generally, in most cases the CRC man-
agement company owns IP. In the interviewed CRC for Advanced Composite Struc-
tures, 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.

3.10 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 program. 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 absorb stu-
dents who want to gain industry experience or get a job. A general question for CRCs
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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 involve-
ment, but these problems might even be stronger because Australian SMEs seem on
average to be smaller than German SMEs. As a matter of fact, the 2008 review of the
CRC program recommends 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-
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).

3.11 Monitoring and evaluation

Monitoring and evaluation is an integral part of the program. The framework for per-
formance measurement is already made explicit in the program guidelines. Monitoring
of the CRCs starts with a welcome visit shortly after the CRC has commenced opera-
tion. 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 chal-
lenges.

Independent performance reviews are carried out every three to four years. They
include 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.
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A final evaluation of the CRC is based on the impact tool which was used for the se-
lection process (Figure A-4). 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 management 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 evalua-
tion.

3.12 Assessment based on evaluations

On the program 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 Program (2012),

e Collaborating to a purpose: Review of the CRC Program (2008),
e Economic Impact Study of the CRC Program (2006),

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

e Evaluation of the CRC Program (2003),

e Measuring CRC Outcomes (2002),

o 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
incorporated. 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
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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).

Among seven overall recommendations, it is proposed in the report that the CRC
Program 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

¢ 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-
gram. The time span of the estimates of impacts goes from 1991 to 2017, and includes
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 agricul-
tural sector, 5.68 hillion AUD to the services sector, 1.55 billion AUD to the mining sec-
tor, 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 positive 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 program, 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 postgraduate students.
"Between 1991-92 and 2009-10, approximately 4,400 doctorate and masters degrees
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by research were awarded to students who had received industry focussed training as
part of their studies with the support of a CRC" (ibid, x).

The recent 2015 review of the program, 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 program, but in a refocused and more tar-
geted way. Industry should be put in front and centre, and CRCs should be closer
oriented towards the recently announced growth sectors (Food and Agribusiness; Min-
ing Equipment, Technology and Services; Medical Technologies and Pharmaceuticals;
Advanced Manufacturing; and Oil, Gas and Energy Resources) and should collabo-
rate with the Industry Growth Centres. The program guidelines should be revised
with regard to the inclusion of new objectives (increased jobs, exports, productivity,
integration into global supply chains, new technologies, products or services, increased
revenues and intellectual property outputs such as patents), a simplified and more in-
dustry-focused selection and review process, changes in the composition of the CRC
Committee, 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
funding. 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
mandatory governance model (new CRCs should only be established as an incorpo-
rated company, limited by guarantee), streamlined IP agreements which should use
best practice, a more focused training regarding industry needs, and a revised per-
formance data collection in which only 'appropriate' data should be collected.

3.13 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 program since the early 1990s. The
message of the recent Australian Government is that CRCs are not the only way
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of organising interfaces between industry and research and that, so far it has not
been decided, the CRC program could come to an end somewhere in future.

3.14 Exemplary cases

Monash — CRC Water Sensitive Cities

The CRC started in June 2012 with a total budget of 120 million AUD (60 million . in
cash, 60 million in-kind contributions). More than 80 partners all around the globe are
involved. Major Australian partners come from Melbourne, Perth and Brisbane. Among
the 80 partners, 12 are research organisations (universities), including top experts for
flooding in Europe, 14 State Government Departments, 30 local governments, 8 water
utility companies, 2 training organisations, 4 private companies and 4 land develop-
ment organisations. The CRC combines technology, society, urban planning and de-
sign, and industry application at its heart. In total, it is a very multidisciplinary 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 cat-
egory 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 possibilities 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 in-
volved researchers 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.

CRC for Advanced Composite Structures (ACS)

The ACS has operated for four terms in the CRC rounds 1, 5, 8 and 12. They are now
in the final year of the last five year extension. With the new rules there is now a maxi-
mum of 15 years (cf. section 3.4). The applied research personnel is employed by the
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CRC management company; additional staff for research only is employed by the uni-
versity. The last round is composed by eight initial projects of strategic and commercial
value to DSTO (Defense Science and Technology Organisation), AGAP (Airbus Aus-
tralia), PETRONAS and Australian SME operators. The budget was 65 million AUD for
the initial five years.

A spin-out company is ACS Australia. It employs 30 highly skilled people. ACS Aus-
tralia 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 compa-
nies and companies operating in Australia which are foreign-owned. The strategy be-
hind 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 asso-
ciates, 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 ¥ of that. Requirement: that
must be the only kind of funding from the government (ICT, small technologies, bio-
tech).

Success factors of the CRCs are: being industry-focused (not industry-led, but indus-
try-driven); being able to deliver: strong team of partners, getting research into actual
industry 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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4 Assessment of the CRC program and comparison to
Forschungscampus

The recent CRC program review which was published in March 2015 (Miles 2015) was
based on the following assumptions:

o Despite the CRC program, Australia still is poor in terms of science-industry collabo-
ration,

¢ SME engagement is not as was expected,

¢ business creation around CRCs could be improved,

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

e self-sustainability is not an explicit criterion in the program,

¢ most of the involved multi-national enterprises (MNESs) 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 program. As already pointed out, the CRC program is un-
der threat, because the recent government changed its focus very strongly towards
industry and it seems that there is the feeling that so far, at least in recent years, indus-
try followed the research sector and not vice versa.

Other topics around the CRC program are that

¢ 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

¢ final evaluations are regarded as insufficient.

As can be seen from the recent review of the program (cf. section 3.12), the major rec-
ommendations 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
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funding as attractive to them. They are mainly interested in category 1 funding (pure
basic research) and regard ARC money as greater value to them than CRC money. As
a matter of fact, not all 39 Australian universities assign the highest priority to collabo-
rations 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.

Comparing the CRC program with the Forschungscampus initiative, the following con-
clusions can be drawn:

e Administration: The CRC program administration lies with the Department of In-
dustry and Science (ministry). A project executing organisation like PtJ does not ex-
ist. 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 program.

e Not industry but 'end-user' orientation: A difference compared to the For-
schungscampus program at least in wording is the use of the term end-user. Coop-
erative Research Centres are not organised around science-industry collaboration,
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.

o Selection: The program guidelines include an explicitly described selection process
and selection criteria. It is made clear from the beginning how the CRCs are se-
lected.

e Commitment: All partners in a CRC, even the 'essential participants', are not re-
guired to commit for the full funding period. Though stability in commitments is im-
portant, partners can leave the CRC at any time.

e Organisation model: For the CRCs, there is only the possibility to be organised as
incorporated or unincorporated entity. Other variations are not possible.

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

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.
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e Internal governance: All CRCs must employ a governance model which includes
eight governance principles developed by the Australian Stock Exchange for corpo-
rate governance.

e Leadership: Leadership and its quality is an important criterion. It is therefore nec-
essary that all program leaders and senior managers must commit more than 50 %
of their time and effort to the CRC.

¢ Employment model: CRC staff is usually employed by the CRC management
company and then seconded to the CRC participants (mainly to universities).

o 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.

e 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.

¢ Monitoring and evaluation: The monitoring framework is already explained in the
program guidelines. It consists of a welcome visit, a first year review, performance
reviews every three to four years and a final evaluation by the CRC Committee.

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.

e Proximity: An obligation to organise a CRC in spatial proximity or under one roof
does not exist. This is one of the major differences compared to Forschungscam-
pus. 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.

o 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 program 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 program 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.
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5

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.

Humanities and Social Sciences: The low participation of the humanities and so-
cial sciences in CRCs is a topic in Australia. It was therefore recommended in the
2008 program 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.

General impact: Due to its long operation and despite changes in the program
guidelines over time, the CRC program is believed to be like a 'public good' in Aus-
tralia. 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 funding
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-
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
program. It recommends that the program 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 program 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 Program by 80 million AUD over the forward estimates. Additionally, the
17th selection round (2014) did not proceed for new applicants. Regarding the eco-
nomic impacts of the CRC program, an impact study from 2012 found out that from
1991 to 2017 the program contributed to an additional average 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.

Background of the case study

This case study is based on the guidelines of the CRC program, on evaluation and
impact studies, reports and materials about CRCs, and on interviews which were car-
ried out by the authors between December 8th and 12th, 2014 in Melbourne, Canberra

and Sydney. Additionally, the authors were members of a BMBF Delegation (Depart-
ment 2) which visited Australia during the same week. This offered the opportunity to
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attend meetings with universities, the Department of Industry and Science, but also the
full day Australia-Germany Joint Science and Technology Meeting in which the frame-
work for and different developments in innovation policy were discussed. The authors
thank BMBF and the International Bureau for this opportunity.

List of interview partners

Date Location Organisation Interview partner and Interviewer

function

08.12.2014 | Melbourne | University of Mel- | Dr. Charlie Day (Project Anne
bourne, Doherty Director Carlton Connect), Dwertmann,
Institute (Parkville | Prof. Elizabeth Hartland Knut
Precinct) (Department of Microbiolo- | Koschatzky

gy and Immunology), Dr.
Sammy Bedoui (Depart-
ment of Microbiology and
Immunology), Marian
Schoen (European Union
Centre on Shared Complex
Challenges)

08.12.2014 | Melbourne | CRC for Ad- Murray L. Scott (Chief Ex- | Anne
vanced Compo- ecutive Officer), Paul Dwertmann,
site Structures Falzon (General Manager) Knut

Koschatzky

08.12.2014 | Melbourne | Industry Innova- Albert Goller (CEO of the Anne
tion Manufactur- Precinct) Dwertmann,
ing Precinct Knut

Koschatzky

09.12.2014 | Melbourne | Evaluator of CRC | David A. Miles (Chair Inno- | Anne

program vation Australia) Dwertmann,
Knut
Koschatzky

09.12.2014 | Melbourne | CRC for Water Ana Deletic (Associate Anne

Sensitive Cities Dean, Faculty of Engineer- | Dwertmann,
ing, Monash University) Knut
Koschatzky

10.12.2014 | Canberra Cooperative Re- Tony Peacock (Chief Exec- | Anne
search Centers utive Officer) Dwertmann
Association

10.12.2014 | Canberra various Rob Porteous (Head of Knut

Division, Science Policy Koschatzky
and Governance, Dept. of

Industry), Aidan Byrne

(Australian Research

Council, Chief Executive

Officer), Greg Gilbert (Advi-

sor Science and Research,

Office of the Minister of

Industry), Sami Kara, Direc-

tor of Postgraduate Re-
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Date Location Organisation Interview partner and Interviewer
function

search, Faculty of Engi-
neering, University of New
South Wales)

10.12.2014 | Canberra various Kristian Wolf (Deutsch- Anne
Australische Industrie- und | Dwertmann
Handelskammer), Subho
Banerjee (Deputy Secre-
tary, Department of Indus-
try), Chris Butler
(Ausindustry Business Ser-
vices), Christel Nolte (Sci-
ence, Research and Inno-
vation Division, Department
of Industry)

11.12.2014 | Canberra Department of Jane Urquhart (General Anne
Industry Manager, Science Policy Dwertmann,

and Agency Branch), An- Knut
thony Murfett (General Koschatzky

Manager, Productivity and
Competitiveness Branch)

12.12.2014 | Sydney National ICT Aus- | Neil Temperley (Future Anne
tralia (NICTA) Logistics Living Lab Lead- Dwertmann,

er), Robert Fitzpatrick (Di- Knut
rector Infrastructure, Koschatzky
Transport&Logistics)

12.12.2014 | Sydney DAAD Joern Hausner (Director of | Knut
DAAD Information Centre Koschatzky
Sydney)
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Figure A-2: Typical Application Process
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Figure A-3: CRC program funding model
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Figure A-4: Performance Assessment Framework
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1

COMET Case study:

Thomas Stahlecker

History and objective of the program

The COMET program — Competence Centers for Excellent Technologies — supports
the creation of competence centers focused around a high quality research program
jointly defined by science and industry. COMET's strategic objectives are to build up
new competences by initiating and supporting long-term research cooperation between
science and industry at the highest level, as well as by developing and securing the
technology leadership of companies. The aim is to enhance Austria's position as a re-
search location in a sustainable way by bundling and further developing its existing
strengths and integrating international research know-how. COMET has the following
objectives:

to strengthen longer-term strategic research cooperation between science and in-
dustry at the highest level — continued strengthening of the new culture of coopera-
tion created by the previous competence center programs (see below);

it is geared towards the strategic interests of industry and the scientific partners. The
aim is to create joint research competences, initiate new science-technology devel-
opments and innovations and help pave the way for their utilization;

pooling and networking actors using content-related synergies to better equip them
for growing international competitiveness;

the creation of some centers that achieve international acclaim due to their top-level
research and the involvement of globally renowned researchers and companies and
that strengthen Austria's position as a research location as a result;

to strengthen human resources by attracting excellent researchers, supporting the
transfer of know-how to industry, creating attractive opportunities to develop and uti-
lize researchers' skills in science and industry;

to consider gender issues both as a research topic and by ensuring the best possi-
ble balance of male and female researchers.

This case study was prepared based on a comprehensive screening and analysis of exist-
ing program documents, evaluation reports, monitoring data and in-depths interviews with
experts from COMET’s environment (including the program’s owner/director, the Austrian
Research Promotion Agency (FFG)).
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Target group of COMET

The program targets both existing competence centers and new consortia of science
and industry cooperation. The condition to be fulfilled is that the consortia have to be
made up of at least 5 (K1 and K2 centers) or 3 industrial partners (K projects) and at
least one partner from science. Applications can be made in all three program lines
(see below) by both existing centers and projects and new consortia. As a result, the
existing competence centers compete with each other and with new consortia. Existing
COMET centers that have reached the end of their lifespan and that are not successful
in their COMET application, or are not interested in continued COMET support can
apply for a phasing-out plan. This is intended to ensure that the centers can carry out
their planned research projects at full capacity right up to the end of the funding period.
COMET addresses companies of all sizes from all sectors. The program is open to
small and medium-sized companies as well as large ones.

History of the program

Science and industry have been working together in Austria since 1998 to develop key
research expertise in more than 40 centers and networks via the competence center
programs Kplus, K_ind, and K_net. This has created a landscape characterized by
hubs of high quality research. The first centers reached the end of the planned funding
period of 7 years in 2005. COMET sees itself as an innovative further development of
the previous Kplus, K_ind and K_net programs with the objectives of continuing to
strengthen the culture of cooperation between industry and science and to advance the
development of joint research competences and their utilization. The distinct new ele-
ments of the program are its ambitious orientation towards excellence, the integration
of international research know-how and developing and safeguarding the technology
leadership of companies to strengthen Austria's position as a location for research.

The initial conditions at that time were very different to today's: Industry-science coop-
eration was very weak in the 1990s. The only activities worth mentioning in this field
are the nuclear research center of the Austrian Institute of Technology (AIT) in
Seibersdorf, the Joanneum Research organisation and the Doppler centers. An im-
portant framework condition of that time was the first technology policy strategy that
was developed, financed and implemented using the state's revenue from privatization.
Its objective was to remove the structural and technological deficiencies that existed
then — also in light of the lack of a Fraunhofer-Gesellschaft and large research organi-
sations.
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The international role models for COMET include the Australian Cooperative Research
Centers, the Competence Centers in Sweden and the Networks Centers of Excellence
in Canada.

Responsible ministries and participating organisations

COMET is designed as a program on the national level. The program's owners are the
Austrian Ministry for Transport, Innovation and Technology (BMVIT) and the Ministry of
Science, Research and Economy (BMWFW). The program is managed by the Austrian
Research Promotion Agency, FFG. The Austrian federal states also support COMET
with their own additional funds and can strengthen their own regional technology policy
objectives in this way. The central government offers the federal states different coop-
eration options that are formally agreed to bilaterally and in writing. If regional funds are
granted based on the current program document, the federal states can influence the
selection of centers and projects in several ways:

o The federal states take part in the selection procedure.

o The federal states have the opportunity to formulate an opinion to the expert evalua-
tors.

2 Embedding COMET and the field of "science-industry
cooperation” in the innovation system

COMET plays a key role in the Austrian innovation funding architecture and is the
"flagship" in the field of industry-science cooperation. For instance, about half of all
funding grants approved by the Austrian Research Promotion Agency FFG, which is
responsible for managing COMET, are for the COMET program. With an annual state
budget of 50 million euros for COMET, about 10% of all FFG funds flow into the
COMET centers (for comparison: about 40% of total FFG funds go to cooperation pro-
jects).

Apart from the COMET program or the COMET centers, there are other institutions in
Austria that are active in cooperative research or contract research: the Austrian Insti-
tute of Technology (AIT) receives annual state funding of 45 million euros, and the
Christian-Doppler-Gesellschaft (with 77 laboratories) gets 25 million euros of state
funds annually. The Doppler centers represented a bilateral form of cooperation be-
tween science and industry even before COMET existed. The "CD-Labs" in Austria
represented small but excellent research units in which a company worked together
with a university or research organisation for seven years in application-oriented basic
research. These projects are therefore also generally more "scientific" than COMET
projects.
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In principle, Austria has three large funds or funding possibilities for science and re-
search:

e Programs of the Austrian Research Promotion Agency: Funding applied research
(Budget: 400 million euros annually),

¢ science funds: Funding basic research,

e Austria Wirtschaftsservice GmbH (AWS) (Austrian federal promotional bank; low-
interest loans, subsidies and guarantees to companies).

3 Structure, financing model and characteristics of
COMET

Program lines

COMET is made up of three program lines: K projects, K1 centers and K2 centers. The
projects and centers of all program lines are characterized by high research compe-
tence and close ties to science with simultaneous high relevance for implementation in
the business sector. These are also the main evaluation criteria.

K projects aim to initiate high quality research in science-industry cooperation with me-
dium-term perspectives and clearly defined topics that have future development poten-
tial. The idea is to increase the program's flexibility and also give research subjects and
consortia a chance to participate that do not have sufficient potential for a K1 center. K
projects integrate science and industry and have a "multi-firm" character (a minimum of
3 company partners). The projects are strategic in the sense that a sustainable profile
is the objective in the medium term. Re-application is a possibility. K projects can be
used by new consortia for new research projects with the potential to evolve into a K1
or K2 center in the future. Financing is not available for purely networking or initiation
activities, only for joint research, although accompanying activities (such as initiation
activities, awareness, network development and platforms) are possible to a reasona-
ble extent.

K1 centers pursue the goal of initiating high quality science-industry cooperative re-
search with a medium- to long-term perspective. K1 centers conduct advanced re-
search and focus on science-technology developments and innovations with a view to
relevant future markets. The defining features of K1 centers are a joint research pro-
gram with at least five companies and an interim evaluation in the fourth year of the
program. Where possible and reasonable, existing structures and focal points of excel-
lent research should be combined or new ones created. Re-application is possible.
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Regular calls should ensure the renewal of all centers. There is competition between
existing centers and new initiatives (see below).

The objective of K2 centers is to pool existing national expertise in the long term and
cooperation with the world's leading researchers, scientific partners and company part-
ners in joint strategic research programs at the highest level. The intention is to
strengthen and significantly increase the attractiveness of Austria as an international
research location in the long term. The defining features of K2 centers are a particularly
ambitious research program and associated high risks in development and implemen-
tation. They have particularly high international visibility and are integrated in interna-
tional networks. K2 centers are intended to create the ideal conditions for cooperation
with outstanding international researchers and companies, also outside Austria. Young
scientists with high potential from Austria and other countries should be offered the
best international career opportunities. K2 centers have a clear commitment to institu-
tionalization, the development of expertise and long-term work: They are initially de-
signed to run for 10 years. There is an interim evaluation in the fifth year, and the cen-
ter is only continued if the results are positive. The centers are encouraged to reapply
for continued funding even after 10 years, provided that a second evaluation is also
positive.

The following figure illustrates the differences between the criteria of the three program
lines. The mix or weighting of the types of research (strategic, long-term, basic, high-
risk etc.) is used as another criterion to differentiate the rate of funding within each pro-
gram line. Complementarity to existing research work and activities in closely related
thematic fields has to be guaranteed. The research program's uniqueness in a national
and international context has to be ensured. In addition, all research work and activities
should strive for the balanced participation of male and female researchers. Additional
measures to achieve equal opportunities and special efforts to address women are also
desired.
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Figure II-1: Summary of COMET criteria
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Source: FFG: COMET — Competence Centres for Excellent Technologies

FFG's requirements for the centers/projects

COMET is designed as a thematically open program, but still contains a number of
requirements that refer to the application (and should this be successful) the later
phase of implementation. Alongside the COMET criteria, these mainly concern aspects
like the legal form, owner, strategic orientation, organisation & management, human
resources and targets. The corresponding criteria are specified in the program guide-
lines. Basically, however, the program permits the centers to have different forms with
regard to content and organisation. The most important distinctive features refer to the:

e close proximity to universities and businesses,
e science and innovation orientation,
¢ international orientation or regional embedding.

In line with the program guidelines, competence centers have to be implemented as
independent legal entities. The legal form foreseen for centers is a "Gesellschaft mit
beschréankter Haftung (GmbH)", the German expression for a "company with limited
liability" or a comparable legal form (see below). The research activities have to be
concentrated for K centers to achieve the required visibility and attractiveness. A center
can have facilities at more than one location as long as its character as one center is
preserved.


http://en.wikipedia.org/wiki/Limited_liability_company
http://en.wikipedia.org/wiki/Limited_liability_company
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Specifications concerning the research program to be outlined are directly related to
COMET's main objective. The focus here is on a research program jointly formulated
by science and industry in which strategic "multi-firm" projects play an important role. In
this sense, the K1 or K2 center is not simply a collection of individual projects, but cre-
ates obvious added value through the cooperation and orientation towards a joint strat-

egy.

The planned cooperation with company partners and scientific partners and with asso-
ciated partners has to be described in detail analogous to the program's objective, as
do the rights and obligations of the partners and the rules governing the cooperation
and its termination.

Another important task is regulating how the results or the rights to the results (IPR) are
handled: Basic rules determining the treatment of IPRs have to be defined in COMET
agreements. These form the foundation for more detailed IPR regulations in the con-
tracts of the respective cooperative projects that may not contradict those contained in
the agreement. The aim is to guarantee a balanced utilization of the results by both the
partners and the center. The COMET center should be strengthened in its position as a
joint knowledge holder and the build up of expertise at the center ensured. Rights to
R&D and innovation results arising from the activity of COMET center's employees are
to be allocated to the COMET center in full.

With regard to the organisational structure of the centers, the aim is to achieve a bal-
anced ownership structure without the dominance of a single owner. Where possible,
the aim is for balanced, mixed ownership relations involving partners from science and
industry. The center's management should act independently and follow the center's
objectives and interests. It should manage business efficiently and lead the center both
scientifically and organisationally.

Financing model and legal form

The following table summarizes the main features of the three program lines, especially
with a view to size, funding intensity and amount of funding. On average across all
three program lines, 45-55% of the funding (income side) comes from the state and
federal states, between 40 and 50% from the participating companies and 5% from the
scientific partners (services in-kind). The centers should set up a so called "non-K ar-
ea" in addition to this to reduce the dependency on national and federal state funding.
Possible financing sources of the non-K area can be the EU, industry or other Austrian
programs. 60% of the centers' costs are incurred in the GmbH, 20% in the participating
companies and 20% in returns to the scientific partners.
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Table II-1: Key structural features of the three COMET program lines

K projects K1 centers K2 centers

Number (across all calls) / 46 approved 26 approved (ca. 5 approved (>100
employees ("multi-firm proj.") 50 FTE) FTE)
Public funding (max. state & o o o
federal state) 4 S R
Funding intensity industry o o o
partner (min.) S0 S e
Fundln_g intensity science part- 5% 5% 506
ner (min.)
Amount of funding from state max. €0.45 mill. max. €1.7 mill. / max. €5.0 mill. /

lyear year year

Amount of funding from state &

federal state (2:1) max. €0.675 mill. / year  €2.25 mill. / year €7.5 mill. / year

Duration 3-4 years 8 years (4+4) 10 years (5+5)
Partner structure min. 1 sc. partner min. 1 sc. partner  min. 1 sc. partner &
& 3 companies & 5 companies 5 companies

Source: Pichler, M. (2015): Das 0sterreichische Kompetenzzentrenprogramm COMET; FFG:
COMET - Competence Centres for Excellent Technologies

There are currently 35 K projects, 16 K1 centers and 5 K2 centers being funded. When
fully developed, around 1,500 FTE will be employed in the centers (mid 2013: 1,300
employees, of whom around 1,000 researchers). COMET's total finances in 10/2014
amounted to 1,479 billion euro, of which 465 million euro are from the Austrian state,
233 million euro from the federal states, 708 million euro from the company partners
and 103 million euro from the scientific partners (see FFG Fokus 2013). 1,100 partners
are taking part in K centers, split into 830 company partners and 270 scientific partners.

Table II-2: Program history since 2006/2007 as of 10/2014

Program lines Calls applied for approved Status

K2 centers 1.-2. Call 10 5 (50%) 3 new K2 centers have
been added in the 2" fund-
ing period

K1 centers 1.-3. Call 44 26 (59.1%) | 16 K1 centers in 2" FP (8

centers are set to continue,
3 are in the process of
phasing out, 2 new K1 cen-
ters from 1.1.2015)

K projects 1.-5. Call 99 46 (46.5%) | 22 K projects have been
completed; 24 currently
being funded

Source: Pichler, M. (2015): Das 0Osterreichische Kompetenzzentrenprogramm COMET
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Legal form

Besides the structural characteristics in the above table, it is also important to mention
the legal form taken by K centers. All K centers are organized as a GmbH — in contrast
to the German research campuses — with the different company partners and scientific
partners named as shareholders (formalized in the articles of association). From a
company perspective, therefore, K centers are company participations and not compa-
ny subsidiaries. The scientists and the technical and commercial staff are employed
directly at the centers. Compared to the research campuses, this does not involve any
secondments of the participating partners. As mentioned above, there are two account-
ing entities for the K area and the non-K area.

Figure 1I-2: Ownership shares of the centers

Ownership shares in K2 centers Ownership shares in K1 centers

WP mUP mSonstige m'WP mUP mSonstige

WP = Science partner, UP = Company partner, "Sonstige" = Others
Source: Pichler (2015)

Taking the solution of forming a GmbH is understandable given the background of
Kplus, one of the predecessors of COMET. Because Kplus was implemented under the
old legal situation, it was not possible to place the centers at the universities. The main
idea at that time was that the centers should be incorporated into universities or non-
university research organisations. But this has not yet happened.

Competition between the centers and phasing-out as important program features

An important program feature of COMET is the competitive component between exist-
ing and new projects or centers. The selection of new centers and projects is done
based on applications as part of regular calls. The existing centers are prolonged
based on interim evaluations or terminated. K1 centers are evaluated in their 4" year,
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K2 centers in the 5" year. K projects, in contrast, are not evaluated while still running
but are evaluated ex post in the 3"-5" year.

If a center receives a negative interim evaluation, the following procedure is defined: If
the four year evaluation of a K1 center is negative, a so called phasing-out period starts
that lasts a maximum of one year. The same applies if a K1 center is not renewed fol-
lowing an unsuccessful reapplication after 8 years. This aims to ensure the centers can
conduct their planned research activities right up to the end of the funding period at full
capacity. The annual funding volume of the phasing-out period is limited to a maximum
50% of an average funding year of the previous funding period.

The same applies to the K2 centers: If a K2 center receives a negative evaluation after
five years or after 10 years, then a phasing-out period starts of a maximum of 1.5
years. The same principle applies to a K2 center after 10 years if its reapplication is not
successful. Similar to the K1 centers, the annual funding volume is limited to a maxi-
mum of 50% of an average funding year of the previous funding period. This is to en-
sure that centers are able to carry out their planned research activities in full capacity
until the end of the funding period.

Selection and evaluation process

A two-stage, criteria-based selection procedure is used to select centers (see Figure
11-3). The maximum cash value of the funding is proposed by the FFG expert and rec-
ommended by the evaluation jury. The results of the jury are only recommendations.
The actual funding decision is in the hands of the program owners (Austrian federal
ministries) and the decision is made based on the jury's recommendation including any
possible requirements and/or conditions.

K1/K2 applications are reviewed by experts from within the FFG as well as external
experts (of the Christian Doppler Forschungsgesellschaft (CDG), the Austrian Science
Fund (FWF) and international peers). Invited consortia submit applications for K1/K2
including a detailed research program covering all the criteria and a detailed and pre-
cise budget for the first years as well as binding participation and financing commit-
ments of the company partners and scientific partners. Applications are subjected to an
internal and external expert evaluation. The expert assessment covers all the criteria
and includes a detailed check of the management and the budget and financing plan.
Each consortium is also subjected to a hearing. A jury then recommends which consor-
tia should be funded as K1/K2 centers.

There is a shorter procedure for K projects. The evaluation process is similar to that for
K1/K2 applications, but does not include a hearing.
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The funding decision is in the hands of the Austrian federal ministries and is made
based on the evaluation jury's recommendation including any requirements and/or
conditions. The decision whether funding is awarded is communicated to the applicant
in writing; in the case of a refusal, the decisive reasons for this are given.

Figure II-3: Outline of the selection process (ex-ante evaluation process)

External evaluation St 1 Internal evaluation
FWF, CDG age FFG

ision Panel 1

K1/K2: Invitation to full application
K-Projects: 1-stage evaluation

External evaluation Internal evaluation
FWE, CDG Stage 2 FEG

Hearings
Standing Committee & Review Team

Recommendation for funding: Panel 2
K2, K1

Decision for funding by the federal minister

Source: FFG: COMET — Competence Centres for Excellent Technologies

The significance of spatial proximity in COMET

Spatial proximity plays a key role for the K centers due to the existence of physical enti-
ties. Each center also has a main location (headquarter). In rare cases, however, there
may be cooperation across 2-3 locations (even in different federal states2). To enhance
the idea of centers as physical entities with a spatial focus, it was determined that at
least 60% of the costs have to occur at the respective main location. There is one cen-
ter (K1 center BioEnergy 2020+) that is one of the few acting with a polycentric struc-
ture. Basically, there is no university in Austria that is not integrated in COMET.
COMET's main areas are the large university cities like Vienna, Graz and Innsbruck
and/or the industrial regions of Upper Austria or Styria.

2 The Austrian federal states’ support is in proportion to the company contributions originat-
ing in their region.
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Figure Il-4: Regional distribution of the K centers and K projects (date: 07/2014)
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Figure 11-4 shows the spatial distribution of the K centers and K projects in Austria. The
concentrations in Graz, Vienna, Linz and Innsbruck are clearly visible. The leading fed-
eral states are Vienna, Upper Austria and Styria (Leoben is also worth mentioning here
alongside Graz).

Thematic focus

From a thematic-technological viewpoint, the resulting landscape of centers and pro-
jects is quite diverse because of the thematic openness of COMET and the respective
calls. Almost half of the funded centers/projects covers the field of production, 20% the
field of life sciences, 15% ICT, 10% mobility and 6% energy and natural resources. The
following figure illustrates the content-related orientation of the centers/projects by
branches of science. Mechanical/instrument engineering dominates the K centers with
34%, followed by chemicals, information technology and electrical engineer-
ing/electronics. The K projects, in contrast, are dominated by civil engineering followed
by electrical engineering/electronics, mathematics/computing, mechanical/instrument
engineering, general process engineering and information technology.
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Figure II-5: Thematic orientation of the centers/projects by branches of science
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Evaluation of COMET

There are many different kinds of evaluation in COMET at the level of both the program
and the centers. Each of these evaluations has a different character and function, but
the individual elements should interact in a meaningful way. The objective of the evalu-
ations scheduled as part of COMET is:
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e to analyze the quality of the research activities at the level of the centers/projects,
their additionality and the degree of success in achieving their targets and to obtain
a decision basis for their creation and/or continuation,

¢ to analyze the design, implementation and impact of COMET at the level of the pro-
gram and derive recommendations for continuing and for modifying the program.

Because of the program's size, the evaluation demands a suitable mix of quantitative and
qualitative elements, not just at center level, but also at the level of the program itself.
The evaluations at program level are performed exclusively by external experts; the team
of evaluators is selected by invitations to bid.

Analyzing the program's impact and the degree of success in achieving its objectives is
done using quantitative indicators among others. These include indicators that are rel-
evant at center level and are therefore aggregated from the centers' data, but also indi-
cators that are only relevant at program level and that are generated as part of the pro-
gram's evaluation using primary data. The indicators are derived directly from the pro-
gram's objectives:

o to develop new skills and expertise through research cooperation at the highest lev-
el (examples of indicators: publications, patents),

e to initiate new science-technology developments, innovations and their market po-
tential (follow-up projects at the company partners, implementation of new products,
processes, procedures etc.),

¢ to develop and secure the technology leadership of companies (acquisition of addi-
tional third-party funds from business contracts),

e to enhance Austria's position as a research location in a sustainable way: pooling
existing strengths and networking to better exploit content-related synergies, quality
of science-industry cooperation (indicators of the intensity and quality of cooperation
based on network analysis),

e to strengthen human resources development (assembling an adequate pool of em-
ployees, qualification schemes for researchers considering gender mainstreaming
requirements),

¢ international visibility (indicators to determine the degree of international recognition
and international reputation).

The program's evaluation is largely based on the results of the centers' interim as-
sessments. The first program evaluation takes place after the interim evaluations of the
first K2 centers, but at the latest 6 years after the launch of the first centers. Further
interim evaluations at program level are done at intervals of not more than 5 years. The
results of the impact analysis are used as input to the program evaluation.
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The evaluation of the centers/projects is carried out in a multi-stage process illustrated
in Figure 1I-5. The main rules for the ex ante evaluation are laid out in the program
document and the evaluation guidelines: A two-stage, criteria-based process is used to
select K centers; a one-stage procedure without a hearing to select K projects (see
above).

A review takes place halfway through the K projects. This review gives first feedback
on the K projects and is primarily a recommendation. An assessment is made of: the
work to develop and manage the K project, implementation of the project's planned
measures, and fulfilment of the requirements. Any possible problems or difficulties are
pinpointed. Another issue is whether the planned target achievement is still on sched-
ule. The emphasis is on learning: The aim is to reflect on the experiences gained so far
and to learn from these for adaptations needed for the rest of the K project's duration.
The review is planned and carried out by the FFG; external experts can be consulted
where necessary.

In the final year of the first funding period, every center is subject to an interim evalua-
tion that is simultaneously an ex ante evaluation of the center's plans for the second
funding period. The evaluation looks at the fulfillment of the work program, the results
of the research activities and the achievement of qualitative and quantitative goals. On
this basis, among other things, indicators are used that were chosen by the center itself
when making the application and that are collected as part of the FFG's monitoring and
reports. The consequence of this interim evaluation is a "stop or go" decision, i.e. the
decision is made whether to continue the K center or not based on the evaluation re-
sults. The interim evaluation is processed by the FFG together with FWF and CDG and
conducted by external and internal experts.

Finally, an ex post evaluation takes place at the end of the scheduled term. This is
done by internal and, where necessary, external evaluators. Centers that are phasing
out and not planning to reapply are obliged to involve an external expert.
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Figure I1-6: Evaluation stages of the K centers/ K projects
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Both the ex ante and the interim evaluations are of key importance because these form
the basis for decisions made about public funding. This is why qualitative and quantita-
tive data are combined to obtain as complete a picture as possible about the quality
and performance of the centers and projects. The following information sources are
used:

e data collected as part of the reports,

o the report on the interim evaluation for K centers or the review of the K project,
e data collection at company level,

¢ measurement of impact/impact analysis at the companies,

¢ list of main indicators.

The applicants already compile the list of main indicators when submitting their plans.
As part of the ex ante expert report, an evaluation is made to what extent these targets
are appropriate and realistic given the research field and environment. A comparison of
the planned and actual situation is made for the interim evaluation that is in turn sub-
jected to an assessment.

Monitoring and reports

The main function of the FFG's monitoring and reporting is to prove that funds are be-
ing used as intended and thus form the basis for payment of the funds. In addition, the
FFG's monitoring system also collects data as a basis for the ongoing statistical eval-



COMET Case study 49

uations and for the interim evaluations. Monitoring is also implemented as a data basis
for the program evaluations. The FFG carries out on-site checks while the K center is
operating.

4 Output and impacts

Table 3 shows the results and main output variables for the three program lines based
on the ongoing monitoring of the FFG. As of April 2014, the K centers and K projects
employed a total of around 1,700 persons; of whom 1,400 were researchers. More than
1,000 companies and more than 500 scientific institutions were integrated across all
three program lines. In terms of technology, the centers and projects can refer to 316
patent applications and almost 8,000 scientific publications. There were more than
1,100 completed and still ongoing PhD theses and almost 1,500 Master theses.

Table II-3: Main output variables of COMET (date: 4/2014)

Overview K1 K2 K projects Total
Employees (FTE) 839 606 310 1,755
Researchers (FTE) 649 465 262 1,376
Companies 472 351 240 1,063
Scientific partners 201 193 110 504
Patents & licenses 168 107 41 316
Publications 4,149 2,484 1,355 7,988
Theses (incl. ongoing) 586 406 144 1,136
Masters (incl. ongoing) 832 398 236 1,466

Source: Repp (2015)

A distinction has to be made when looking at the impacts between those at company
level and those at the level of science or universities. The parallel impact analysis
made of COMET (cf. Technopolis 2013) showed that COMET led to the participating
companies having better access to scientific results and to better cooperation networks
with science. The better access to technical know-how was also emphasized as were
safeguarding and/or creating of R&D jobs. The universities participating in COMET
mentioned effects such as the presentation of conference papers, publications in scien-
tific journals, expansion of research areas, carrying out dissertations, employment of
PhD students and using the results as input to university teaching.
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5 Success factors of COMET and "Lessons learnt"

Based on the analysis of COMET and the results of interviews with those responsible
for the program, the following success factors can be named that have emerged since
the program began in 2005/2006:

¢ High level of trust between science and industry,

¢ long-term commitment on the part of science,

¢ long-term commitment on the part of the companies,
e research manager at the centers,

¢ legal form of the centers as GmbHs and as physical entities,
e openness to international environment,

e research program as a "living" construct: constant modifications and adaptations as
well as the ability of the committees in the centers to deal with them,

e competitive components from the regular calls and the "predetermined breaking
points"”,

e thematic openness: priorities are not forced; the selection is not done based on pre-
determined topics (e.g. societal challenges).

6 Perspectives and challenges

Despite the undoubted successes after 10 years of the COMET program, there are still
some fundamental questions about the future of the centers and the further develop-
ment of the program. Two fields of conflict seem particularly relevant from the viewpoint
of the program owners:

e The fixed time limit vs. sustainability,
e cooperation vs. competition.

With regard to the fixed time limit/sustainability, currently the aim is not to transform
COMET centers into a structure of permanent, non-university research organisations.
The national and regional authorities are committed to the stability of the program, but
have no wish to establish an umbrella/supporting organisation along the lines of the
Fraunhofer-Gesellschaft. De facto, the K centers are already seen as an independent
"pillar" of the Austrian research and innovation system. On the other hand, there is the
need to ensure that the already established and still evolving cooperation structures
are sustainable. Putting a time limit on the centers seems impossible at present. Many
centers are already too large, too institutionalized and too productive for this — espe-
cially the non-K area that is developing very dynamically in some centers — and, it is
argued, that would not be possible without COMET support (in the sense of preparato-
ry research). Furthermore, there is the need to sustain the lead established in specific
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fields, but also to ensure a certain "circulation” in the sense of existing centers leaving
and new ones entering the support program. In this context, the question of whether to
continue differentiating between K1 and K2 centers needs to be resolved.

Concerning the role of the participating universities and companies, it can occasionally
be observed that both partner groups sometimes assign more importance to their own
core tasks than the centers. Economic reasons on the part of the companies are some-
times responsible for shifts in priorities. In addition, it can be observed that companies’
propensity to cooperate declines in the case of competitive situations with other com-
panies.

There are a series of future options at the level of the centers, for example with a view
to reapplying for COMET funding (or phasing out), possible integration into other or-
ganisations (universities, non-university research organisations), continued existence in
the context of other funding options (other programs, countries), continued existence
as a contract research organisation (expansion of the non-K area) and finally also with
regard to closing the center.

7 Documents/reports/sources used

Slides:

Pichler, R. (2015): Das dsterreichische Kompetenzzentrenprogramm COMET.
Repp, R. (2015): COMET Monitoring.

FFG: COMET — Competence Centers for Excellent Technologies.

Programme documents:

Bundesministerium flr Verkehr, Innovation und Technologie / Bundesministerium fr
Wirtschaft Familie und Jugend / Osterreichische Forschungsférderungsgesell-
schaft mbH (2013): Programmdokument fir das Kompetenzzentren-Programm
COMET.

FFG (2013): Evaluierungskonzept fir das Kompetenzzentren-Programm COMET.

FFG (2013): COMET-Zentren und —Projekte. Spitzenforschung fiir Osterreichs Zukunft
(Programm-Broschire).

FFG (2014): Leitfaden fur COMET K1-Zentren. 3. Ausschreibung.
FFG (2014): Monitoringbericht 2012/2013 COMET-Zentren.

FFG (2014): K-Projekte Review.

FFG: COMET: alle Zentren und Projekte (Stand: 31.10.2014)
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Reports, Studies:
Technopolis (2013): COMET-Wirkungsanalyse. Endbericht.

Joanneum Research / Austrian Institut of Technology AIT / University of Manchester
(2013): Ex-post Evaluierung der Kompetenzzentrenprogram Kplus und
K_ind/K_net.
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1 Case study Sweden — VINN Excellence Center Pro-
gramme

Mirja Meyborg, Monika Huber

1 Origin, precedessor programme and objective of the
VINN Excellence Center

The program VINN Excellence Center offers a completely new generation of compe-
tence centers in Sweden, which strengthen the link between science and industry by
creating an excellent academic research environment. Industrial enterprises participate
actively to generate long term benefits. Their mission is to strengthen the important link
between academic research groups and industrial research and development (R&D) in
the Swedish innovation system in the long term. The participation of industry means
that research is focused on those areas which are interesting for industry and present a
challenge for academia. The purpose of this approach is to create new knowledge and
new technologies which result in new products, processes and services.

Background

The creation of competence centers in the university landscape has already had a long
tradition in Sweden. Even in the early 90s NUTEK (National Board for Technical and
Industrial Development — VINNOVA'’s predecessor) started the first generation of such
centers (Competence Research Centers CRCs) in Sweden. Between 1995 and 2005
the Swedish industry, the government (NUTEK/VINNOVA) and universities together
invested €550m (4.9 BSEK) in research cooperations of the 30 selected CRCs which
were all affiliated to a total of eight Swedish universities. Sweden was therefore one of
the first countries in Europe which supported this type of competence center (Lidgard
and Lundberg 2010).

The reason to initiate the CRCs was the Swedish market failure which was primarily
caused by insufficient production of knowledge relevant to industry. The reason
NUTEK gave for the implementation of the predecessor programme CRC was that
Swedish scientists only had very weak contacts to other areas of society and that uni-
versities made relatively low investments in industry-related research. In order to re-
solve this situation NUTEK saw the need for a new organisation which would coordi-
nate research and industry. The long Swedish tradition of concentrating resources for
research particularly on the higher education sector is the reason why this is not done
by extramural research institutes (Stern et al. 2013).
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The objective of these competence centers was to achieve increased interaction be-
tween science and industry in order to improve the NIS (Arnold, Clark and Bussillet
2004). This should be done by systematically integrating industry into long-term multi-
disciplinary academic research to sustainably increase the international competitive-
ness of the Swedish industry. According to NUTEK, the increasing complexity of tech-
nologies made it necessary that industry does not only conduct its own research, but
also opens up to external knowledge. The universities, on the other hand, would have
to meet societal requirements for relevant knowledge and make R&D efforts more effi-
cient (Hjorth 2000).

Predecessor program

In 1993, the Swedish government finally asked NUTEK to create 30 competence cen-
ters. The two main criteria for the selection of the centers 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 subsi-
dized by a planning grant. In the following phase, the competition was opened to others
in addition to the initial 60 which had received a planning subsidy. The result were
around 120 final applications and again in 1994 30 were selected. The explanation for
the relatively large number of 30 centers was the broad industry structure in Sweden
and the plan to test the new funding instrument (ERAWATCH 2014). The program had
the following objectives:

e Conducting research relevant to industry,

¢ producing high quality scientific results,

¢ 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 are
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).

As of 2001 the Swedish innovation agency VINNOVA financed 23 centers and an addi-
tional five which dealt with energy relevant issues were financed by the Swedish Ener-
gy Agency (STEM). The Competence Research Center Program ended with a phasing-
out phase in the period from 2005-2007 (ERAWATCH 2014). The model for the CRCs
was the US program of the Engineering Research Centers which has been conducted
since 1985 (Arnold et al. 2004). The experiences from the US show that the majority of
centers (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).
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The theoretical basis of the program is the two dimensional model of basic research.
This model arranges a research topic on the basis of two axes and/or two dimensions
in a matrix. One axis describes the "fundamental understanding” and the second the
"usability”. Focusing on just one of the two dimensions which is done traditionally in
universities (“fundamental understanding”) as well as in enterprises ("usability") does
not lead to an optimal result. Therefore a connection of the two dimensions i.e. "appli-
cation oriented basic research" would be desirable. In addition, this could create posi-
tive external effects, as for example spill over. However, the results of the basic re-
search can hardly be monopolized; consequently individual enterprises are not keen to
invest in this area. Regarding basic research this leads to market failure which can be
overcome by public investments and subsidies (Arnold et al. 2004).

Objectives of the VINN Excellence Centers

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 program the competence centers. 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. Overall, they can be regarded as the second phase of the Swedish predeces-
sor program of the competence centers and with that also pursue the fundamental ob-
jectives which this program itself has pursued. Naturally in the new program of the
VINN Excellence Center the emphasis is particularly placed on,

e Advancing the development of academic excellence centers 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 program, partners from the public sector should be
more involved and the Centers are to be more visible in public. The Centers 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 Centers to further develop products which are outside the core areas of the partner
enterprises, for example by establishing new companies (Lidgard/Lundberg 2010).
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2 Integrating the topic area cooperation of science and
industry into the Swedish innovation system

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, internationally acclaimed re-
search and innovation environments in order to support national growth, and at the
same time, assert the own competitiveness internationally (Hjorth 2000). Sweden is a
relatively small country which is strongly integrated into international structures, and at
the same time, it is dependent on them. Increasing international competition also
means increasing importance of research and innovation for competitiveness and sus-
tainable growth. For this reason the Swedish government stressed in its "Research Bill"
in 2004 the importance of a strong research environment and increased government
expenditure for internationally competitive excellence centers in all scientific areas
(Lidgard/Lundberg 2010). As already mentioned in Chapter One, the creation of so-
called competence centers in the university landscape has a long tradition in Sweden.
The reason for initiating these centers is particularly the Swedish market failure at the
beginning of the 90s which was caused by the insufficient production of knowledge
relevant to industry. Therefore the Swedish government asked NUTEK in 1993 to cre-
ate 30 so-called competence centers. The objective of the program was to achieve
stronger interaction between science and industry to improve the Swedish NIS (Arnold
et al. 2004). Between 1995 and 2005 the Swedish industry, the government (NUTEK/
VINNOVA) and universities jointly invested €550m (4.9 BSEK) in research
cooperations of the 30 selected CRCs which were all incorporated into eight Swedish
universities (Lidgard and Lundberg 2010). Until it was dissolved in March 2009, 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 (1.68 BSEK). Approximately €145m
(1.3 BSEK) from this budget were contributed to different programs and projects.
NUTEK was attached to the Ministry of Economy (VINNOVA 2014a). In 2001 the gov-
ernment merged a number of traditional science councils which previously run different
disciplines in the Swedish science council. At the same time, VINNOVA was estab-
lished as Sweden’s new innovation agency and took over important areas of responsi-
bility from NUTEK. VINNOVA itself is responsible for applied research, technology and
innovation as well as social and economic development.

As part of this general restructuring process, it was decided to create the concept of the
so-called Centers of Excellence (CoE) as a financing model. It was decided to concen-
trate financial resources on setting up of a sustainable research environment with a
focus on strong leadership integration and working under one roof (Aksnes et al. 2012).
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Today there are about 15 different CoE systems in the Swedish research landscape
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 thereby an attractive location for investments. The cooperation between enterpris-
es, universities, research institutes and public authorities is supported. Every year
VINNOVA invests around €300m (2.7 BSEK) in different initiatives (VINNOVA 2014a).
VINNOVA is therefore an important actor in carrying out the government's national in-
novation policy by investing in research and development and is responsible for
strengthening of networks which are a necessary part of the innovation activities.
VINNOVA'’s initiatives aim to further establish and reinforce the collaboration between
researchers, the public sector and industry (Lidgard and Lundberg 2010).

In promoting innovation, VINNOVA itself defines four strategic fields:

Knowledge Triangle: aims to establish interactions between education, research and
innovations and therefore also to increase the relevance and use of university activi-
ties.

Innovation Capacity in the Public Sector: aims to support and develop the innova-
tion capacity of systems, organisations and individuals.

Innovative Small and Medium-sized Enterprises: developing and strengthening the
capacities of SMEs regarding the development and application of new knowledge and
new activities in new business models.

Individuals and Innovation Milieus: aims to create a strong research infrastructure
and an internationally competitive innovation milieu and to increase the number of
cooperations.

Science and industry collaborate particularly in the strategy field "Individuals and Inno-
vation Milieus" which includes the program of the VINN Excellence Center (VINNOVA
2014b).

3 Organisation of the VINN Excellence Center

The VINN Excellence Center Programs 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 center although the center itself always has to be at a university. All
those involved in a center have two basic tasks, financial and active involvement in the
research process. Currently VINNOVA supports 18 VINN Excellence Centers financial-
ly where a total of nine universities collaborate with over a hundred enterprises and
public research facilities. The 18 centers 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 center (Anaya-Carlsson/Lundberg 2014 und Lundberg
2011).

NUTEK already worked out the original selection criteria of the centers in 1993 during
the first call for tenders for the Competence Research Centers which for example stipu-
lated that the call for tenders was primarily directed at universities and technical univer-
sities. It also became clear that the main selection criteria were that a number of indus-
trial enterprises committed themselves to financially support the individual centers and
to actively participate in research (ERAWATCH 2014).

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

¢ Potential for sustainable growth,

e profile and quality of the research program 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,

o 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 universi-
ty research strategy and innovation environment.

Gender aspects were generally taken into consideration when evaluating the proposed
centers. 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 Centers apply for a grant, the second step is the presentation of a detailed
concept for the excellence center while the last step is the decision by VINNOVA which
concept is to be subsidized. Finally, the agreement is signed. VINNOVA emphasized 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 program is approximately €500m (4.5 BSEK) for a
period of ten years. The remaining amount should come in equal shares from the uni-
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versities and enterprises (Lidgard/Lundberg 2010). Accordingly, VINNOVA invests up
to €7m (63 MSEK) per Center during the entire 10 year period. Overall, each Excel-
lence Center will be able to invest a minimum of €23m (210 MSEK) in its research ac-
tivities 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 centers, i.e. six. The sector
"New Materials & Production Methods" has five centers, followed by "Biotechnology &
Better Health" with four centers and just three centers for the sector "Modern Working
Life & Sustainable Transport" (see also Chapter four) (Lundberg 2011). A personal
interview with VINNOVA showed that Swedish universities are considered particularly
efficient and capable in these areas.

The research programs 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 program 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.
Centers 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
structures, the first evaluation (2009) advises VINNOVA to analyze best practice struc-
tures and guidelines and thereby offer the Centers support (Reeve et al. 2009).

There were no explicit stipulations in the call for tenders regarding the spatial relation-
ship which has to exist between the persons involved in a VINN Excellence Center.
Nevertheless, it was required that the Centers 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 programs" for which the ma-
jority of work was done directly at the university were evaluated as particularly positive
as they achieved a "minimum degree" of interaction between research and education
(Reeve et al. 2009).
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Regarding the management of IPR (eye level principle), VINNOVA has in principle no
binding stipulations regarding the collaboration of actors from science and industry. In
principle, many individual agreements about IPR are therefore possible (Runesson
2006). However, over time VINNOVA commissioned a model agreement as it tran-
spired relatively quickly that this issue in particular was difficult to clarify. All partners
were constantly in contact while this model agreement was drawn up. In the beginning
the lawyer 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
agreement is applied everywhere. The model agreement consists of the following regu-
lations regarding research results:

e All parties of the center can make use of the results for future research free of
charge.

e All parties of a project can make use of the results for commercial purposes.

o Parties of the Center may not refer to their background knowledge to prevent anoth-
er party form using the results free of charge.

e Enterprises which participate in a project and are not competitors can sign own con-
tracts on the right to commercialize the results. These contracts do not affect the
usufruct of the universities

o The usufruct of the results for the project parties also includes the right to give a
license to a third party after an agreement has been reached with the other parties.

e When a project party has made a claim to exclusively make use of a result the other
parties can forbid that competing enterprises receive licenses.

e The other parties always have to give permission to license results if the results are
part of an R&D background which the party pursues with another party from the
Center or pursues jointly with a third party or was commissioned by a third party.

e Enterprises which are involved in a Center can always grant licenses for the results
to companies for which they alone have control or to enterprises that have control
over the party.

e The university can transfer its usufruct to the involved enterprises.

e Agreed restrictions of the usufruct are only to be applied so the usufruct is based on
the sole intellectual ownership or constitutes commercial law. Agreed restrictions of
the usufruct are to be restricted to a maximum of seven years as of the EU market
introduction of the products. Agreed restrictions of the usufruct can expire earlier or
become invalid if the total market share of the enterprises exceeds a certain thresh-
old and when agreed thresholds are considered a barrier to competition.
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In principle, this model proposal treats all parties of a Center as equals and pays par-
ticular 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 Center. These are evaluations
which are conducted in phases and take place every two to three years. For example,
the first evaluation takes place two years after financial support has begun. Each eval-
uation 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 respective
topic area and a generalist who has experience in university-industry partnerships. In
addition to these "external" evaluations, each Center is to publish an annual report
(ERAWATCH 2014/Hellstrém 2014).

4 VINN Excellence Center: Evaluation and recommenda-
tions

The VINN Excellence Center Program offers like our research campus approach an
excellent forum for the cooperation of the private and public sector, universities and
colleges, research institutes and other organisations which conduct research. In April
2005, VINNOVA selected four VINN Excellence Centers in the areas transport and
working life. In June 2006, 15 more Centers were added. Today, VINNOVA funds 17
VINN Excellence Centers (VINNOVA 2014c). All Centers operate in the following four
areas (Lundberg 2011):

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 proteins.

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

e Supramolecular Biomaterials Structure Dynamics and Properties, Chalmers Univer-
sity of Technology.

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

o Center for Sustainable Communications, Royal Institute of Technology,

e CHASE - Chalmers Antenna Systems Excellence Center, Chalmers University of
Technology,
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e GigaHertz Center, Chalmers University of Technology,
¢ Mobile Life Center, Stockholm University,

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

o WISENET — Uppsala Center for Wireless Sensor Networks, Uppsala University.

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 components.
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.

e BiMaC-Innovation, Royal Institute of Technology,

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

e FunMat — Functional Nanoscale Materials,

e HERO-M — Hierarchic Engineering of Industrial Materials,

e Wingquist Laboratory Excellence Center for Efficient Product Realization, Chalmers
University of Technology.

Modern working life and sustainable transport: Goods and people are becoming
increasingly mobile due to advancing globalization. Some centers research transport
efficiency and simultaneously decreasing environmental impact. New developments
are environmentally friendly vehicles for road and rail. Additional efforts for sustainable
transport are the development of public transport in consultation with enterprises and
the public sector.

e Center for ECO2 Vehicle Design, Royal Institute of Technology,

e HELIX — Managing Mobility for Learning, Health and Innovation, Linkdping Universi-
ty,

e SAMOT — The Service and Market Oriented Transport Research Group, Karlstad
University.

The VINN Excellence Centers collaborate in order to ensure that new insights and new
technological developments lead to new products, processes and services. VINNOVA
itself plans to establish up to 25 centers in future which are funded for a period of ten
years.
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First evaluation

The VINN Excellence Centers are evaluated extensively every two to three years
(phased evaluation). The aim is to examine the effectiveness of the funding initiative
and the degree of international top performances of the Centers. In addition, every cen-
ter has to complete an annual report for VINNOVA. In October 2007, the first evalua-
tion of the first four VINN Excellence Centers (Ngil, HELIX, SAMOT, ECO) took place.
The centers were in the last month of the first phase. Overall the evaluation of this first
phase focused on the extent to which the centers were able to build an effective form of
organisation and thereby created the potential for a long-term partnership. The objec-
tive of the first evaluation was to give advice and recommendations for each of the four
centers, how they can establish themselves even more efficiently and effectively. The
results show overall that the performance of the VINN Excellence Center is highly sat-
isfactory. A number of things were established: a high level of academic competence,
talented and enthusiastic students, a strong commitment to cross-border research, a
supportive academic environment, committed partners 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 proposed to become more active on the
international level. Among other things, cooperations with internationally leading organ-
isations are to be established, international financing and students are to be recruited
and participation in the wider international community is to be intensified. Between Au-
gust 2008 and October 2009, VINNOVA paid for the evaluation of further fifteen VINN
Excellence Centers two years after the program had started. The evaluators tried to
give each of the fifteen centers and VINNOVA constructive criticism and goal-specific
recommendations, explicitly intending to contribute to the lasting success of the VINN
Excellence Center Program. The aim of the evaluation was to assess the scientific
guality and productivity, the relevance regarding scientific use, marketing and society
as well as organisation i.e. guidance, governance and management. Overall, the eval-
uators came to the conclusion that there is a high level of scientific quality and produc-
tivity at the centers, that they make a substantial contribution to the development of
technical competence and have a high degree of industrial and societal relevance: The
centers deal with scientific and technical research on the highest level which addresses
many of the relevant societal challenges. Their work contributes to the development of
the highest level of expertise. The targeted training of students and the commitment of
the industrial partners in science are essential here. Establishing effective partnerships
between universities and industry was very successful. Part of the centers' success is
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 partners who participate
actively in the success of transnational research is significant. The productive transla-
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tion of science to companies is successful even if innovation and the development of
technology are usually left to industry. It is also common practice that graduates from
the centers are employed by the industrial partners and are a good indicator of the
success of excellent training in the centers and the Swedish industry can profit sub-
stantially from this (Reeve/Anderson 2009).

Advice and recommendations from the first evaluation:

All in all, the evaluators see a need in all centers for a formal advisory group which fo-
cuses on the continuous development of the entire research program (already existent
in some centers). The newly formed groups should be composed of high-ranking scien-
tists from the centers 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 program 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, prioritizing and reviewing pro-
jects and conducting the strategic analysis of the center. In this way, the group’s report
can gain influence on the director and be involved in the successful development of the
centers.

In order to be successful internationally monitoring by an independent group of experts
is sensible; for example the formation of an international Scientific Advisory Board
(ISAB) could be significant. In this context, it was recommended to VINNOVA for ex-
ample to work out a number of guide lines for the funded centers by using international
best practice and edit them accordingly to support the centers.

Furthermore, the evaluators were often frustrated by interpreting the respective finan-
cial reports. Centers are complex institutions, both from a scientific and an organisa-
tional perspective but also inconsistent and confusing reports regarding financing, (e.g.
by a mixture of cash and in-kind contributions) hamper the analysis. Some centers
have reported on related research programs, others have not. Some have reported n
bilateral projects in such a manner as if they were part of the activities of the center. In
the end it was ambiguous inasmuch they had been funded by cash and in-kind contri-
butions. Furthermore, inconsistencies regarding the reporting of overheads, particularly
in terms of university contributions (Reeve/Anderson 2009) were noted. It was recom-
mended 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.
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Furthermore, the difficulty of bringing into force a regulation for joint IPRs was dis-
cussed and it was regarded as sensible that VINNOVA gives significant input to solve
the respective problems in the centers. Consequently, VINNOVA arranged the prepara-
tion of a model agreement to regulate IPRs (see Chapter three).

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 practic-
es to include SMEs. Incentive mechanisms which encourage stronger involvement of
SMEs should also be developed. It is also considered appropriate to give a prestigious
award to outstanding partnerships to recognize innovations and at the same time to
generate more.

In conclusion, it was established that it is important for the success of the centers to
have a well-organized management system. In the first generation of competence cen-
ters, 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 centers. VINNOVA reacted to this and invited the center 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 mean time, VINNOVA offers leadership training for center man-
agers. In this context, it also pointed out that it is essential to invite different actors to a
shared dialogue in order to join the way of thinking of both science and industry, or to
increase awareness on both sides.

Second evaluation

The second evaluation took place between October 2010 and September 2012 when
the centers 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 centers. A summary of the results is as follows (Reeve et al. 2013):

Productive VINN Excellence Centers

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

o four centers contributed to the establishment of eight new companies,

e 32 patents were registered and/or and trade mark protection was granted for nine
centers,

o furthermore, research cooperations have resulted in 748 publications (133 co-
publications with partners from the public sector and industry) and 73 doctoral posi-
tions.
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Interdisciplinary cooperation and innovation leadership

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

12 projects were not part of the respective center agreements and were funded,
either fully or partially, by industry.

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

33 researchers from the centers were employed in industry in 2012,

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

Internationally established and in demand

56 visiting scholars from abroad conducted research at the centers,
24 EU projects were completed at the centers.

All in all, this second evaluation also aimed to provide more advice and recommenda-
tions how every center can work more efficiently and effectively. In particular it was
noted that at least half of the centers received detailed recommendations for the fol-
lowing issues:

Vision Strategy and Organisation: Many of the organisational problems of the first
phase were rectified and only five centers were issued with new recommendations
to improve the center management: increasing the management team, formalize 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 center board. Twelve
centers were given recommendations for improvement as for example better repre-
sentation on the higher levels of the university, stronger participation of SMEs and
renewed membership on the board of directors in order to eliminate any semblance
of a conflict of interests.

Internationalization: About twelve centers received recommendations to improve
their international scientific activity. The following issues in particular should be tak-
en into consideration: cooperations, exchange, profile, benchmarking, financing and
publications (number and impact). International recruitment was also recommended
to improve the program. Some centers already have active and successful programs
to recruit international research staff; however, five centers were advised to intensify
the recruitment of international doctoral students, post doctoral students and experi-
enced researchers.

Finances and financial reporting: In general, the centers' finances and financial re-
porting were fine. The evaluators issued recommendations to five centers with the
result that the partners from industry increased their financial support, even though
non-cash benefits are important and essential for a successful cooperation between
universities and industry. Universities need money to implement their ideas and
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concepts. It was also pointed out that in nine centers more attention needed to be
paid to detailed reports regarding precise information of seconded personnel. Sev-
eral centers reported during the interviews that the actual number of seconded per-
sonnel was higher than specified. The reason for the imprecise information 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 centers can be assessed.

o Gender Equality issues: Recommendations were made in nine centers to increase
the share of women in one or more areas: students, doctoral students, experienced
researchers within the ISAB and the board of directors.

e Partner in the centers: Recommendations were made in eleven centers regarding
the opportunities for an improved partner constellation. In particular, the number of
enterprises and SMEs should be increased.

In addition, the evaluators gave VINNOVA the following recommendations:

e Employ personnel who monitors at least once a year the reactions of the centers to
the evaluators' recommendations at least once a year, e.g. regarding financial re-
porting, correct information about in-kind contribution, content of the ISAB reports,
significant deviations from the business plan, disclosure of key performance indica-
tors including metrics for the influence on national productivity, international com-
mitment and interaction with non-Swedish partners.

e Every center is to develop a plan how it can fund itself after ten years; this profit plan
can be assessed as a criterion for success for the evaluation in the third phase.

o Before the start of the next round of evaluations, a consultation round and discus-
sion between VINNOVA and the evaluators is to take place to discuss VINNOVA’s
vision and strategy regarding the lasting success of the centers and the role of the
evaluation process.

All in all, the program was assessed as good. While some centers consistently per-
formed very well the rest was able to record continuous progress. On the basis of the
evaluation results, VINNOVA ultimately decided that 17 of 19 centers are to be ap-
proved for a third period.

5 Conclusion - VINN Excellence Center and Research
Campus

After the Swedish funding initiative of the VINN Excellence Centers has been outlined
in detail, it can be said that the three key characteristics of the Research Campus initia-
tive can be transferred almost completely to the VINN Excellence Center program:

e Both support programs pool competences and/or research activities from eco-
nomic and public research in one location if possible on the campus of a university
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or research institution. Even if research in one place is not explicitly prescribed in
the Swedish funding initiative the centers have to be based at a university so that
the spatial component has been given here. Also the spatial dimension was a signif-
icant success criterion. However, the centers are also looking specifically for interna-
tional cooperation partners; the reason being that Sweden as a country with a small
population can thus increase its competences and improve its international visibility.

¢ Both take on new topics in the joint interest of science and industry with a medium
to long-term perspective and deal with them according to their specific research
profile, in the ideal case on the basis of an established research program.

e Both are funded by a binding public-private partnership. This public-private part-
nership is backed by substantial contributions by the participating partners who have
to be involved in establishing the research campus/VINN Excellence Centers. These
contributions should be made through cash payments and contributions in kind.

Overall, both funding initiatives develop new, highly complex research areas with a
high research risk and/or special potential for leap innovations in a profitable manner. It
is intended to facilitate new technology and know-how leaderships as the research ar-
eas "for the day after tomorrow" are often distinguished by a new profile, strong inter-
disciplinary and early needs orientation.

Regarding the recommendations which should be taken non-board, the intensification
on the international level needs to be emphasized. One of the suggestions was to
establish cooperations with internationally leading organisations, international financing
and to recruit students and to intensify the participation in the wide international scien-
tific community. This issue was also classified as significant within the research cam-
pus initiative. The evaluators proposed an independent group of experts; thus, for ex-
ample establishing an international Scientific Advisory Board (ISAB) could be par-
ticularly significant. During the second evaluation more intensive recruitment was pro-
posed to improve the program. Furthermore, it could make sense for the research
campus initiative if a number of guide lines were established (e.g. international best
practice/simplified financial reporting) which would give them guidance for their further
existence.

In all centers the need for a formal consultation group was observed which would
focus on the continuous development of the entire research program. The newly
formed groups should be made up of the centers' high-ranking scientists and leading
scientists or engineers of the partner companies. As a decision-making body the group
should be responsible for finding ideas, development, prioritization and monitoring of
projects as well as the strategic analysis of the center. Thus, by reporting to the director
the group could gain influence and help constructively to further develop the centers.
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It was also quickly realized that difficulties regarding a regulation of joint IPRs have
come about so that it is considered sensible if VINNOVA gives significant input to solve
the respective problems at the centers. VINNOVA then arranged that a model agree-
ment on regulating IPRs was drawn up.

As cultural differences between industry and science still play a major role, a well func-
tioning management system is particularly important for the continuing existence of the
centers. It appears particularly recommendable to offer leadership training for center
managers in order to continue to join the way of thinking of science and industry and at
the same time to raise awareness of the respective needs on both sides. A formal con-
sultation group can also be significant as it focuses on the continuous development of
the entire research program.

In this context, it should also be considered how industry can be more involved in re-
search and how overall incentive mechanisms can be developed which result in a
stronger commitment by SMEs. VINNOVA for example was asked to develop a tool
how best practices can be exchanged regarding practices to involve SMEs more. A
prestigious award for outstanding partnerships between science and industry could
also help to further stimulate innovations. Regarding the sustainability of the research
campuses, it is also very important to develop plans in good time how they want to
work once funding ceases, the objectives they set themselves, how they want to reach
them and how they want to fund themselves.
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AV The Industry/University Cooperative Research Cen-
ters Program (I/UCRC) in the United States

Henning Kroll, Fraunhofer I1SI, Anne Dwertmann, Institut fir Innovation und
Technik in der VDI/VDE-IT

1 Background information and objectives of the pro-
gramme
1.1 Start and Duration of the Programme

The Industry/University Cooperative Research Center (I/UCRC) Program was initiated
in 1980 to develop long term partnerships among industry, academia and government.
The I/UCRC Program is thus one of the oldest and longest-standing of its kind around
the globe and has been sustained for close to four decades, largely unaffected by sub-
stantial shifts in political trends and paradigms that have occurred during this period
(Gray/Walters, 1998a; Gray et al. 2015a; 2015b).

While several adjustments were made to the programme along the way and some spe-
cific sub-lines (such as state co-financed I/UCRCs) were at some point introduced and
later abandoned, the overall nature of the programme solicitations has been notably
stable since the mid-1980s (some notable changes that in fact have occurred will be
explained in more detail below) (Gray et al. 2015b).

The fact that the programme has remained so notably unaffected by government policy
and politics is fairly unusual among U.S. support programmes for university-industry
collaboration and can, among other factors, be attributed to the high institutional auton-
omy of the National Science Foundation (NSF), under whose remit it falls, and its com-
paratively low budget volume.

1.2 Precursor Programs

In 1973, the NSF started to support the first three pilot models for university-industry
collaboration (ERDIP Program) among which the one at MIT was already very similar
to today's IUCRC. In official NSF publications the starting date of the IUCRC pro-
gramme is therefore often stated as 1973. A full-scale programme with solicitations and
the standard support framework has been maintained until today, however, it was not
put into place until 1980. Hence, 1980 should be considered the technically precise
starting date of the programme as known today (Gray/Walters, 2012; Gray et al.
2015b).
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1.3 Objectives

According to its mission statement in the current I/UCRC Program solicitation, the Na-
tional Science Foundation (NSF) invests in partnerships between university and indus-
try mainly

e to promote research programmes of mutual interest,
e to contribute to the nation's research infrastructure base,

¢ to strengthen the science workforce through the integration of research and educa-
tion,

¢ and to facilitate technology transfer.

In more detail, the I/UCRC Program seeks to achieve these goals by NSF (2013):

o Contributing to the U.S. research enterprise by developing long-term partnerships
among industry, academia and government,

¢ leveraging NSF funds with contributions from the industry to support graduate stu-
dents in performing industrially relevant research,

e expanding the innovation capacity of the U.S. competitive workforce through part-
nerships between industries and universities, and

e encouraging the nation's research enterprise to remain competitive through active
engagement with academic and industrial leaders throughout the world.

Importantly, the I/UCRC Program does explicitly not intend to promote on-site collabo-
rations between university faculty and industrial researchers. While it is encouraged
and in fact often the case that "industrial monitors" (see below) are closely involved in
scoping and designing of the centres' research activities, they do not usually participate
in actual research activities. Consequently, it does not support the creation of jointly
invested infrastructure and/or facilities in which government and industrial researcher
can work together "under one roof".

Overall, the I/UCRC Program can be considered as one based on the notion of a clear
division of tasks between academia (pre-competitive research) and industry (applied
research generating IP) rather than institutionalised co-operation between them. This,
however, is not to say that it was based on a traditional technology-push concept or
unidirectional understanding of technology transfer. On the contrary, the model seeks
to bridge the cultural gap between university and industry by establishing a culture of
cooperation and thus to enable what in the literature has been termed "use-inspired
basic research” (‘Pasteurs Quadrant’) (Stokes 1997).

The Industry/University Cooperative Research Center's program develops long-term
partnerships among industry, academia, and government. The centres are catalyzed
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by a small investment from the National Science Foundation (NSF) and are primarily
supported by industry centre members, with NSF taking a supporting role in the devel-
opment and evolution of the centre. Each centre is established to conduct research that
is of interest to both the industry members and the centre faculty. An I/UCRC contrib-
utes to the nation's research infrastructure base and enhances the intellectual capacity
of the engineering and science workforce through the integration of research and edu-
cation. As appropriate, an I/UCRC uses international collaborations to advance these
goals within the global context (NSF 2013Db).

1.4 Integration with other programs

The I/UCRC Program is — within NSF — integrated with a number of other programmes
in the sense that — by nature — R&D activities facilitated by them could either precede
or succeed I/UCRC enabled efforts. Programmes in question include: GOALI, PFI: ARI-
RA, PFIl: ARI-TT, SBIR/STTR, and I-Corps (cf. www.nsf.gov/funding/azindex.jsp, Fig-
ure IV-1). Also, it relates to a number of other programmes supported by other agen-
cies such as NIST (Figure 1V-2). When (made) aware of such situations, NSF will seek
to ensure a smooth transition of funding from one type of programme to that from an-
other. As will be illustrated in detail below with respect to the specific provisions for
coordinated support from I/UCRC and SBIR/STTR, some programme's solicitations
also make direct reference to each other.

Nonetheless, better access to complementary NSF programmes was raised by many
interviewed centre directors as a key motivation to join or set up I/UCRCs. While the
I/UCRC funds themselves are in general considered 'tough (and little) money', their
effect as a 'door opener' to other, better endowed and less strictly monitored NSF pro-
grammes is considered as decisive by many. While being a member of an I/UCRC
does not always entail preferred access in a technical sense, it 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. Several I/UCRC even involve DoE- or DoD-related agencies as members directly
and through their participation gain good insights into further funding opportunities.
Moreover, working with federal laboratories in the context of an I/UCRC can often be a
good leverage point for working with potential government or public research partners
who have privileged access to federal resources (cf. Gray et al. 2015a).
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Figure IV-1: Positioning of the I/UCRC with respect to other NSF Programmes
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Figure IV-2: Positioning of the I/UCRC with respect to other Programmes, in-
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2 Role of Science-Industry Cooperation in the National
Innovation System

2.1 General Framework of Cooperation between Science and
Industry
2.1.1 Factual Prevalence of University-Industry Linkages

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 60s. Nonetheless, the 1950s and 1960s must as well 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 reduced both need and inclination to bridge the gap between academia
and practice on both sides. Starting in the late 1970s, however, federal funding for uni-
versities started to diminish and the in the 1950s far more pronounced reservations
regarding defence-related research began to subside. As a result, the 1980s and
1990s saw a dynamic uptake of university-industry collaborations and various efforts to
support these, of which the IJUCRC model is but one expression. In 1994, a study
found that more than 1,200 university-industry collaboration centres were operating
across the country, a figure that experts estimate to have risen at least threefold since.
Nobody, however, has systematically taken stock of these efforts in the past 20 years.
Nevertheless, it is clear that many of America's lead corporations continue to regularly
co-establish cooperation centres with leading universities in various fields. On the other
hand, many of the U.S. leading engineering schools, most prominently the MIT, are not
only open towards but actively support such efforts. Even at smaller land grant univer-
sities and/or colleges similar efforts exist, even if not always with a comparable scope
and/or impact. Moreover, federal programmes like the I/UCRC model have added mo-
mentum to science-industry cooperation on a broad basis for more than three decades
(cf. Gray/Walters 1998a; Shapira/Youtie 2008; Gray et al. 2015).

On the other hand, most of these activities depend strongly on the bottom-up initiative
of either select corporations or high-profile universities. Policies to structurally build
such endeavours with federal or state money, in contrast, are less common and often
prevented by the ban on industrial policy, which is politically non-negotiable in the U.S..
Genuinely joint engagement of federal and corporate researchers in which individual
firms gain preferential access to taxpayer's money, e.g. through privileged access to
government-funded infrastructure, would be far less accepted in the U.S. than it is in
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Europe. At the same time, U.S. corporations are even more reluctant than their Euro-
pean counterparts to commit to long-term co-operative efforts and/or to invest substan-
tial resources into the creation of jointly-owned infrastructures. While there seems to be
at least as much of a trend towards the 'outsourcing of corporate basic research' in the
U.S. as there is in Europe, corporations expect to retain flexibility in the choice of their
partners and to remain free to opt out of failing endeavours at any time. Consequently,
a strong nexus of science industry co-operations typically only evolves in those fields
and sectors where both sides are financially strong and willing to mutually engage.
This, however, is no longer the case in many fields of the U.S. manufacturing industry
as well as it may, by definition, not yet be in freshly emerging technological niches.
Furthermore, there is a certain tendency in U.S. universities' and corporate culture to
believe that mutual science-industry co-operation can in many cases be substituted by
entrepreneurship. To many, outstanding spin-off success stories seem to confirm that
the feared 'valley of death' between the initial conception of a technology and its devel-
opment into a market-ready product could on a systemic level be bridged by spinning
out relevant projects from universities and, if need be, their later re-acquisition by cor-
porate America. Many observers, however, increasingly point to the fact that this ap-
proach on its own cannot and does not sustain a healthy national innovation eco-
system (c.f. e.g. Hart et al. 2012; EOP 2011; EOP 2012; EOP 2014).

2.1.2 Policy Background

In terms of political framework conditions, the United States has for the majority of the
past three decades not had a strategically orchestrated research and innovation policy.
Politically kept from venturing into the domain of applied research too strongly (indus-
trial policy is and will remain rejected by an overwhelming majority of congressmen and
women), most administrations have been content with sustaining a system of basic
and/or specifically mission driven research, trusting in the capabilities of industry to
organise their own applied R&D efforts and to establish cooperation networks with pub-
lic research to the extent needed for the national economy to thrive (Shapira/Youtie
2008).

Different from many other countries, moreover, the U.S. does not have a dedicated
ministry with the overarching task of co-ordinating national R&D. Although there has
long been an Office for Science and Technology in the White House (OSTP), it per-
forms a mostly consultative function, has close to no own funds to allocate and no real
mandate to advise other government departments on how to spend their budget. As a
result, most federal departments have focused on sponsoring mission driven research
within their specific domain according to their own, internal strategies which are in part
coordinated across agencies, yet more regularly not so. The most prominent exponents
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of this system are the Department of Defense (50% of federal R&D spending in 2014),
the Department of Health (24%), NASA (7.4%), the Department of Energy (7.3%) and
the Department of Agriculture (1.8%). Together, department-sponsored activities make
up more than 80% of all federally funded, non-defence related research, while only
8.8% are funded as general science and basic research by the National Science Foun-
dation. While the NSF as an organisation is answerable only to the White House, it has
a substantial degree of autonomy in developing its strategy, its impact on the U.S. in-
novation system is thus by definition more limited than that of major research councils
in other nations (calculations based on www.nsf.gov/statistics/fedfunds/,
www.nsf.gov/statistics/fedbudget/).

Arguably, this approach to national science and innovation policy has enabled some
spectacular breakthroughs in various fields such as defence, aviation, spaceflight etc.
At the same time, however, it has neglected to take a broad-based focus and for too
long a time remained unaware of the rifts and weaknesses that the U.S. innovation
ecosystem had started to develop in the past decades. While most U.S. administrations
remained content with the various high-profile success stories that the country's indus-
try still produces in certain fields, no response was sought to the increasingly visible
and disruptive process of de-industrialisation and the ever more evident fact that, con-
trary to assumptions, many U.S. industries were no longer finding suitable solutions on
their own.

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 (OSTP, DoE, NASA, NSF, etc.) in a number of
broadly acknowledged areas of 'critical national need'. In practice, however, they
mostly focused on increased appropriations to existing agencies (some of which never
materialised) rather than any genuine commitment to structural change.

Recognizing that the traditional approach to Science and Technology policy was no
longer suitable to re-establish international competitiveness and that the America
COMPETES Acts had not lived up to expectations, the current administration decided
to publish a comprehensive Strategy for American Innovation in 2011 (NEC/CoEA/
OSTP 2011) and had the President's Council of Advisors on Science and Technology
prepare a report entitled Ensuring American Leadership in Advanced Manufacturing
(EOP 2011) in the same year. As a result, a standing Advanced Manufacturing Part-
nership Steering Committee was created that submitted its first major report in 2012
(‘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
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Manufacturing' in 2014 (EOP 2014). In this overall framework, the Obama administra-
tion has begun to push strongly and persistently for stronger and better inter-agency
coordination of efforts in the field of research and innovation policy, explicitly including
applied research. The recent NNMI initiative (see below) and the resulting effort to set
up IMI centres creation is one major outcome of this ambition (Molnar 2014).

2.2 Similar funding instruments

Beyond the I/UCRC, there are other support programmes within the NSF that pursue
similar ambitions and that have from some perspectives at times been considered as a
potential rival to the I/UCRC program.

The most notable among them is the Engineering Research Centre (ERC) Program
that was also set up as early as 1984 and currently supports 17 centres across the
United States with a total of more than $ 500 million of NSF funding, i.e. easily above $
20 million per site. Overall 64 centres were supported between 1985 and 2014, 38 of
which have graduated, 17 are still being supported and nine had to be terminated at
some point. Of the 38 graduated centres, 31 had by 2014 become self-sustaining while
seven had to be disbanded (NSF 2015b).

The latest solicitation envisaged $ 13 million of funding for the first year of up to four
additional centres amounting to about $ 3-4 million annually per centre and giving the
ERC Program a scope and scale quite different from that of the /UCRC Program. (NSF
2013b). In terms of size and scope, ERC are thus more similar to the Forschungscampi
than I/UCRC.

Other than the I/UCRC Program, the ERC program is a large volume support pro-
gramme that has the ambition of being the federal elite programme in support of uni-
versity-industry collaboration. While, again, this does not necessarily imply the co-
operation of industrial and university researchers in the same laboratories, it does to a
much stronger extent imply the creation of infrastructure for use-inspired basic re-
search. As with the I/UCRC, centres can be found in the fields of (NSF 2015b)

e Advanced Manufacturing,

o Biotechnology and Health Care,

¢ Energy, Sustainability, and Infrastructure,

¢ Microelectronics, Sensing, and Information Technology.

Proposals are solicited in two tracks (NSF 2013b):

1. Open Topic ERCs, where the Pl's are free to structure the engineered system's
vision and research program without restrictions on the research content and



The I/UCRC in the United States 79

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

The last full ERC proposals were due in February 2014. As indicated, stipulations are
substantially more demanding than for I/UCRC and even long-graduated I/UCRC have
failed to meet the criteria, even if at times by a narrow margin. In any case, applying for
an ERC is by many not seen as a natural consequence of having a successful I/UCRC
but as a decision to take instead of applying for an I/UCRC, because that appears in-
sufficient to enable the full potential of a certain site.

In more detail, some compulsory stipulations for ERC proposals include (NSF 2013b):

o A proposed ERC must be multi-institutional (i.e. multi-site), with a lead university
and no more than four additional domestic university partners,

e to qualify as a partner institution, there must be a minimum of three faculties partici-
pating in the ERC along with at least a total of three students,

¢ the lead or one of the domestic partner universities must be a university that serves
large numbers of students from groups that are predominantly underrepresented in
engineering in the U.S. who are studying in STEM fields (diversity aspect),

e commitment to include, in the full proposal or in the future, collaborations with for-
eign faculty to enable U.S. students to have an opportunity to carry out research in
their laboratories,

e commitments from domestic lead and partner universities for cost sharing, as in-
structed below,

o firm and/or practitioner fee-paying members of the centre are required. These in-
tended memberships must be documented in letters of commitment as part of the
full proposal,

¢ innovation partners, such as university and/or state and local government organisa-
tions devoted to promoting innovation and entrepreneurship are required, although
they do not have to pay fees,

e pre-college education partners are required. Letters documenting these intended
commitments are required as part of the full proposal.

Overall, ERC grants are much more difficult to obtain than I/UCRC grants, raising
higher requirements with regard to the research itself but also to teaching and addi-
tional aspects regarding such as diversity. Centre proposals have to lay out a system's
vision, the planned ERC's configuration with respect to partners and affiliated institu-
tions, a strategic research plan and a concrete research programme, a university edu-
cation programme and a pre-college education programme. In addition, the proposals
need a layout of the ERC Innovation Ecosystem including detailed information on In-
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dustrial/Practitioner Advisory Board (IPAB), IPAB membership agreements, partner-
ships 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, management processes and systems and technical facili-
ties. The sheer breadth of these activities tends to substantially reduce the at first sight
significant annual budget factually available for research. Hence, some mid-size uni-
versities shy away from the (unfunded) effort of preparing such a proposal and apply
for (if need be multiple) I/UCRC instead.

The ERC award typically covers five years, with year 1 start-up budgets of up to 3.25
million, year 2 budgets of up to 3.5 million, year 3 budgets of up to 3.75 million and
years 4 and 5 budgets of up to 4.0 million each, pending satisfactory annual perform-
ance. Pending performance and 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 million annually.
Support for years 9 and 10 is then reduced by 33% of the previous year's support an-
nually to prepare the ERC for self sufficiency at the end of 10 years' support. The lead
and partner universities will be committed to support and sustain the ERC through real
and in-kind cost sharing. Evidence of this cost sharing is already required in the first full
proposal (NSF 2013b).

A further major federal programme in the field of university-industry collaboration is the
National Network for Manufacturing Innovation (NNMI). In the context of the presi-
dent's signature initiative on Advanced Manufacturing the administration promotes In-
stitutes for Manufacturing Innovation (IMI), five of which were already set up in
2012, 2013 and 2014. Beyond substantial federal backing, these high-profile institutes
are supported to a substantial extent by their host states and thus often explicitly or
implicitly part of regional-level innovation policies (NIST 2015; Molnar 2014).

According to the administration's mission statement, the novel institutes' purpose reads
as follows: "In an IMI, industry, academia, and government partners leverage existing
resources, collaborate, and co-invest to nurture manufacturing innovation and acceler-
ate commercialization. Institutes will be a partnership between government, industry,
and academia, supported with cost-share funding from Federal and non-Federal
sources. It is expected that institutes will typically receive $ 70-120 million in total
funds, over a 5-7 year timeframe it is envisioned the total capitalization of an institute
over this period will be $ 140 to 240 million" (NIST 2015; Molnar