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Introduction: role of universities in society

¥ Universities, HEI and PRO

¥ Lisbon objectives (European Council, in 2000 in Portugal).

| Omake Europe, by 2010, the most competitive and the most dynamic
knowledge-based economy in the world".

I More Research for Europe - Towards 3% of GDP

I Better translation of research into products and services (and, eventually,
welfare and wellbeing)

¥ OEuropean ParadoxO

¥ OThird mission®nowledge diffusion and circulation in its
growth

¥ Most universities have Technology Transfer Offices (TTOS)
or Knowledge Transfer Offices (KTQOs)

¥ Concept: Triple Helix

I complementary expertise of academia, industry and government
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Discussion groups

Do universities have a public task in contributing to the
economic performance of society? Why?

Do you expect such activities to have an impact on research
(scientific output) or teaching? What impact? Positive,
negative?

Should universities commercialize their knowledge?
¥Should universities do consultancy projects?

¥Should universities take out patents?

¥Should universities be involved in spin-offs? What support
could they or should they provide?
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Lecture structure

1.

Introduction: role of universities in
society

Teaching

10 min.

2.

Views on university
commercialization

Group discussion

15 min.

3.

The various knowledge transfer

mechanisms

a.! Publications

b.! University patenting

c.! University spin-offs

d.! Contract research and
collaborative research

e.! Innovation vouchers

Teaching

30 min.

4.

Paper on usage and sectoral
patterns of KT

Teaching

20 min.
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Publications

¥ Publication main diffusion channel of academic knowledge, both
within academia as well to outside

¥ Publications are under a strong quality feedback system (peer
reviewed journals)

¥ OPublish or perishO -> positive and negative effects

¥ Publications have an important signaling function for other
knowledge transfer channels.
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Publications

¥ Co-authorship between universities and industry demonstrates that
publications are not necessarily written in isolation.

I In the Eindhoven University of Technology an average of 10.3% of all
publications is co-authored with industry, and in selected disciplines this
number rises to as much as 25% (Tijssen, 2009)

¥ For publications to have an impact on firms, they need to be
(1) accessible, (2) understandable and (3) usable in the context of
the firm.

¥ Important: absorptive capacity
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University patents - introduction

¥ In In the USA, the BayhbDole Act (BD) of 1980 obliged universities
to implement strict policies

¥ Since BD, university patents in the US grew substantially, but
Increasingly, there is doubt to what degree this can be attributed to
this Act itself (Nelson (2001); Mowery et al., 2001)

¥ Part of BD is disclosure policy and revenue sharing

¥ Evidence that, despite BD, staff is not disclosing all valuable
INventions. Jensen et al, 2003

¥ Also, around 26% of patents still go to firms (even though BD does
not allow this). Thursby et al (2009)
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University patenting B motives

1. Indispensible for utilisation - downstream investment:

I Condition: OembryonicO investments that require non-trivial further investments

! Condition: no other opportunities for appropriation down the road
! Condition: license should be exclusive (only true for 50% of US licenses! Thursby & Thursby 2007)

Patents might help to create feasible spin-offs or start-ups
Patents might raise extra funds (earn money)
Might raise awareness of commercially useful research

a bk D

University patents may prevent OpiratingO, applications of inferior
guality, or unethical use

6. Universities may patent in order to own OexchangeO chips ensuring
access to IPR owned by others

Conclusion: shaky arguments!!!
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University patents  income generating

¥ Very disproportionate (skewed distribution) at institute level:

I Institute level: In 1995, the University of California (UC), Stanford and Columbia University earned
60, 36, and 31 million US dollars from licensing respectively (Mowery et al, 2001).

I StanfordOs recombinant DNA gene-splicing patent earned US$ 143 million (Baldini, 2008).

I In comparison, roughly half of all US universities had a licensing income below 1 million in that
year.

¥ Very disproportionate at individual patent level:

I In the three universities mentioned above, the revenue share of the top five patents was 66%,
85% and 94%.

I Area of biomedical innovations accounts for more than 60% of all disclosures at UC.

¥ For most universities, licensing is a loss-making activity if the costs
incurred are also taken into account.

¥ The 2003 OECD survey on university patenting showed that the
majority of surveyed universities and PROs gained little or no
income from their IPR.

¥ Altogether, this source of finance has characteristics that are quite
similar to a lottery b or worse
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University patents P actual volume

¥ European policy makers have been eagerly looking at US university
patents and believed that Europe is lagging far behind.

¥ However, counting patents assigned to universities might be a
misleading measurement!

¥ Between 2003 and 2005, various studies started to show evidence
that there were many university-invented patents (in contrast to
university-owned)

I This was confirmed on a larger scale by PATVAL, a large scale survey
among patent inventors conducted by the DIME Network of Excellence
(see Giuri et al, 2007 Verspagen (2006)

¥ For university-invented patents we are likely to be on par with the
US b and maybe more effective
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University spin-offs

¥ Also: Oacademic entrepreneurshipO, spin-outs, start-ups

¥ Many types and variants:

¥ Faculty involvement? Does he/she leave university to run the
company?

¥ Student established?

¥ Patent in place? Transferred?

¥ University-funds (OequityO)
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University spin-offs

¥ Universities and governments share one motivation for
promoting spin-offs: their contribution to the local, regional or
national economy.

¥ Some very visible and successful spin-offs:

I leading biotech firms such as Genentech, Amgen, Biogen and Chiron,

I information technology firms Cisco, Cirrus Logic, Akamai, Silicon Graphics, and
Netscape (the last two founded by serial entrepreneur Jim Clark).

¥ Examples of the economic impact of spin-offs are:

I A study from Band Boston reveals that MIT graduates had founded 4,000
companies by 1997, creating 1.1 million jobs worldwide and generating annual
sales of $232 billion (OOShea, 2008).

I According to the Association of University Technology Managers, spin-offs from
American academic institutions between 1980 and 1999 have contributed
280,000 jobs to the US economy and $33.5 billion in economic value-added
activity (OOShea, 2008).

I In Canada, the approximately 1200 university spin-offs that have appeared in
the past 20 years together employ some 21,000 people, and have a revenue of
3.6 billion Canadian dollars (Niosi 2006).
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University spin-offs

¥ Economic impact of spin-offs is not evenly distributed over the
economy...

¥ ... but mainly confined to the areas of life sciences and information
technologies.

¥ Life sciences (mostly represented by biotechnology), account for
nearly 50% of all spin-offs in US and Canadian universities and
almost 50% of all patents and licences, for that matter (Niosi 2006).

¥ Possible explanation: many spin-offs are prompted by technological
opportunities, which appear to be very unevenly distributed over
economic sectors.
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University spin-offs

¥ Besides their attractive aspects, university spin-offs as a technology
transfer instrument also have some restrictions and limitations.

¥ Many university spin-offs employ a service-driven business model
(e.g. offering consultancy services); Little growth potential.

¥ University spin-offs often suffer from a lack of certain competencies
In the area of finance, marketing, manufacturing, and general
management.

¥ Many university spin-offs have a tendency to Ostay localO, i.e. they
typically remain located close to the campus of their parent.
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Contract research and collaborative research

¥ Contract research: university performs research for agreed
compensation

¥ Collaborative research: university and Principle together perform
research

I Can be subsidized: Important type are the studies in the (now Seventh)
Framework Programme by the European Commission
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Innovation vouchers

¥ SMEOs can apply for a voucher, allowing them to spend a certain
amount (e.g. 2500 Euro) for contract research

¥ Granted by the government (NL: SenterNovem)

¥ Quite new instrument, NL was one of first countries to do this
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Some overall observations / opinions

Knowledge transfer is

¥ Two-way
¥ |terative
¥ Using different instruments different instruments at different times

¥ Sometimes simplified/OreducedO by PROOS
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Bekkers/Bodas paper on techtrans

- Various studies analyse individually the role of specific channels,
such as patents, spin offs, TTOs, collaborative research.

- Only a few studies analyse the relative importance of different types
of channels, making use of questionnaires to industry managers or
to university researchers (Meyer-Krahmer and Schmoch, 1998; Cohen et
al., 2002; Schartinger et al., 2002).

- Our paper uses data collected in two separate questionnaires to
university researchers and industrial researchers on the importance
of a variety of channels of knowledge transfer.
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Research questions

- What is the relative importance of the various KT channels? Does
this differ between OsendersO (university) and Orecipients (industry)?

- To what degree are there sectoral differences Iin the use of
knowledge transfer channel's?

- Apart form sectors, what are other determents of the usage of
knowledge transfer channels?
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- Original data collected from May to June 2006 using two related
guestionnaires, one aimed at university researchers and one at
industry researchers. (http://home.tm.tue.nl/rbekkers/techtrans)

- Both stratisfied samples, to cover sectors that are held exemplary in
the taxonomies by Pavitt (1984) and Marsili (2001, 2002)

¥ Note: Focus on OR&D firmsQe( firms that are likely to be able to
absorb university language).
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Data: university researchers

¥ Sample constructed by collecting addresses of all scientific staff at
faculty level.

¥ Respondents were sought at two technical universities as well as

three regular universities:
¥ Technische Universiteit Eindhoven,

¥ Technische Universiteit Delft,
¥ Rijksuniversiteit Groningen,
¥ Universiteit Leiden,

¥ Universiteit Utrecht

Strata of equal size: four selected disciplines:

¥ Pharmaceutics and biotechnology, chemistry, mechanical engineering, and
electrical engineering

¥ A pilot study was conducted, and the final survey was sent out to

2082 staff members. We collected 575 valid responses, which
corresponds to a response rate of 27.6%.
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Data: industrial researchers

¥ It was much more challenging, however, to identify individuals
conducting R&D at firms (not their managers) than to identify
university researchers. We selected industry researchers in three

ways:
1. We identified Dutch individuals that were listed as inventers in EPO

patents that were not owned by universities, assuming that such
individuals are likely to perform R&D activities at firms.

2. We identified Dutch authors of papers published in selected refereed
journals for whom a non-university affiliation was given. Also these people
were assumed to develop new knowledge at firms and therefore likely to
perform R&D work.

3. Finally, the Royal Institution of Engineers in the Netherlands (KIVI NIRIA)
agreed to forward our questionnaire to those (non-university) members

that were registered to work in R&D functions.
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Data: university researcher

¥ We again aimed at strata of equal size: four selected sectors:

¥ Pharmaceutics and biotechnology, chemistry, mechanical engineering, and
electrical engineering

¥ The total (stratified) sample accounted to 2088 and we received 454
valid responses.

¥ Addresses in patent databases are often outdated, reflected by the fact that
250 invitations that were bounced by post. Taken that into account, we had an
effective response of 24.7%

¥ 32 respondents turned out not to work in R&D, leaving us with 422
valid responses in our total database of industry researchers.

¥ Quite homogeneous response across the four sectors we aimed at
studying, each representing between 18.8% and 22.9% of all
responses.
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Methodology

¥ 1 b Compare the responses of university and industrial researchers
concerning the use of different channels of knowledge transfer.

¥ 2 b Group the 23 channels of knowledge transfer surveyed using
Hierarchical Cluster Analysis in 6 meaningful groups.

¥ 3 DLOGIT regression models to explore the impact of the four types
of potential explaining factors on the use of each group of channels

of knowledge transfer.
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Usage of KT channels

Scientific and professional publications,

P g 83% 79%
conferences, student outflow
Mobility, exchanges, joint positions 51% 33%
Collaborative R&D, contract research,

66% 45%

consultancy
Professional organisations, alumni 32% 21%
University spin-offs, facility sharing,
specific knowledge transfer activities 38% 23%
organised by the university’s TTO
Licensed university patents 32% 33%
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Conceptual model

Organisational characteristics (Size, research
focus (basic/applied/experimental), firm vs.
university, department funding structure, E)

> 4
A”’

Industry sector (Pavitt/Marsili)
(pharmaceutics and biotechnology,
chemistry, mechanical engineering
and electrical engineering)

i Individuals’ characteristics
i (age, publication record,
i patenting record,

o : entrepreneurshipE)
- i
-  \ ¥

Main disciplines

(chemistry, biology,

mathematics, ... )

>
-~ - A\ 4
~

Knowledge characteristics Knowledge Transfer Channels
(Codified, tacit, emerging field, | ———————p | (Publications, collaborations, contract
systemic, major breakthroughs research, patents, ....)
expectedE)
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Cluster A

Cluster D

. Cluster C . . Cluster E Cluster F
scientific output, Cluster B . contacts via alumni . .
informal contacts labour mobility collaborative and or professional spe.m.ﬁ © organised patent§ and
and students contract research organisations activities licensing
Individual and organisational characteristics
Age -0.033***
N_papers 0.119* -0.089
N_patents -0.287** 0.474***
Spin off founder 0.501
Start up founder -0.413 -0.572
% basic research -0.005 -0.01**
% applied research ’) -0.008
Small firms =N AV Al
University (no firm) I 0.773*** 1.000*** 0.930*** 0.876*** 1.273*** 1.108***
Knowledge characteristics
Codified (written) -0.292* 0.270*
Embodied TUTZTO -0.231* -0.220
Breakthroughs expected 0.423***
Interdependent (systemic) 0.271** 0.195* 0.328* 0.256**
Scientific disciplines
Biology 0.153*
Medical science 0.180** 0.152
Medical Eng. ’ 0.187*** ‘
Chemistry -0.179* -0.247** -0.327 -0.170
Chemical Eng. 0.211** 0.302*** 0.359* 0.231**
Physics -0.167*
Material science 0.164* 0.397*** 0.353***
Mathematics -0.365***
Computer science 0.255*** 0.153* 0.151
Electrical Eng. Q 0.159* 0.184
Mechanical Eng. -0.242**
Economics and business std. 0.263**
Psychology, cognitive studies 0.125 0.224*** -0.285* -0.289
(Other) Social sciences 0.465** 0.606*** 0.196**
Sectors
Cheme :] 0483
Pharma -0.404
Constant -4.649*** -0.561 -3.144%** -3.811*** -5.852*** -3.609***
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Conclusions

¥ - University researchers already use those channels where industry
researchers would like to find university knowledge.

¥ - A wide variety of knowledge transfer channels are used, each
match a specific context. No one size fits all....

- The sectoral activities of firms do not explain significantly differences
in importance of a channels of KT. Instead, the importance of
different channels is better explained by:

- the disciplinary origin;
- the characteristics of the underlying knowledge,;

- the characteristics of researchers involved in producing and using
this knowledge;

- their environment in which knowledge is produced and used.

¥
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