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Universities and the Economy

The role of the university in economic development has
been a core topic in innovation economics over the last
decades." In 1957, Robert Solow wrote his seminal arti-
cle, featuring the prominent role of technology in the aggregate
production function,” technology has come to the forefront as a
premier production factor driving economic growth and devel-
opment. Corporations are the engines transforming technolo-
gy into business. The origins and growth of the corporate R&D
function in the beginning of the 20th century mark the onset
of the endogenous character of modern science and technology
development. Following decades of research into the economics
of science and innovation, the complementary nature and the
dynamic interactions of large firms and young innovative com-
panies along the innovation value chain have mobilized deep
and diverse attention.’ The role of complementarities and inter-
actions, however, is not limited to large firms and young inno-
vative companies. Since the 1970s, the complementarities and
the interactions between the worlds of science and business,
i.e., the industry-science links, have come to the forefront of
economic theories on innovation.

Theoretical and empirical work in innovation economics pro-
vide rich and strong support for the added value of the use of
scientific knowledge in creating and maintaining industry-science
relations. Those relations positively affect innovation perfor-
mance. The “Triple Helix” model,” which came to prominence in
the technology policy literature of the second half of the 1990s,
points to the beneficial effects of multiple and multifaceted rela-
tionships between industry, academia, and government.

At the same time, though, empirical evidence, especially in
Europe, highlights that the flow of basic research into economic
exploitation is not without obstacles of its own, ie. the so-called
“European Paradox.” As a consequence, the development of pro-
fessional knowledge or technology transfer organizations (the
so-called KTO’s or TTO’s), building bridges between academia
and industry, has been subject to the detailed scrutiny and at-
tention of economists and policy makers. This academic technol-
ogy transfer function definitely is part of the answer to the many
challenges, at the same time opportunities, as described in the
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European Paradox. It is worthwhile therefore to observe, map
and understand the development and professionalization of this
new function in academia as well as its role and instruments.

Stimulated by the TTO’s, various interaction mechanisms
and pathways have originated between the worlds of science
and business. They stimulate and guide the translation of
knowledge and technology into
application and use. Typically, a
portfolio of formal instruments has
come into use, as described in the
variety of studies mentioned in the
footnotes to this section:
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* Development of comprehensive and sophisticated Intellec-
tual Property Rights (IPRs) schemes by science, both as a
tool indicating its technology competence, as well as serv-
ing as a base for licensing inventions to business. Those
[PRs are not limited to the creation of patent portfolios,
but they further include the protection of design topolo-
gies, the establishment of frameworks for Material Trans-
fer Agreements (MTAs), the protection of databases, the
property rights on tissue banks, trademarks, etc.;

* More recently, we also see increased co-operation in grad-
uate education, advanced training for enterprise staff, as
well as the systematic exchange of research staff between
companies and research institutes.

Strengthening the multiplicity of formal relationships, we ob-
serve is a rich variety of informal contacts, gatekeeper processes
and industry-science networks of a personal nature. Coupled to
flows of human capital, they offer ways to exchange knowledge
between business and academic research, which are more diffi-
cult to quantify, but are nevertheless highly relevant and can act
as a catalyst for further formal contacts.

Many recent empirical studies based on validated linkage in-
dicators, uniformly suggest an intensification of the interactions
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between universities and industry over time.” For instance, em-
pirical work has shown that the number of scientific references
in corporate patents nearly tripled throughout the 1990s, al-
though they are rather concentrated within a limited number of
patent classes. So-called “science-based technologies” (defined
as those fields with frequent references to the scientific liter-
ature) are biotechnology, nanotechnology, photonics, informa-
tion technologies, and advanced materials technologies. These
science-based technologies are strong contributors to techno-
logical progress, as measured by the increase in patent activity
in these fields.

Accompanying this trend is a change in the institutional en-
vironment, with the advent of public policies designed to en-
courage the commercial exploitation of scientific discoveries.
Universities and public research organizations (PRO’s) are now
expected to be more than mere producers of basic knowledge.
The know-how they generate should be transferred better and
quicker into application and use. The observed surge in academ-
ic patenting in the U.S. is mostly attributed to the Bayh-Dole
act of 1980, which gave U.S. universities the right to license
inventions from federally funded research. The Stevenson-Wy-
dler act did the same for PROs. On the demand side, companies
look more intensely towards the public science scene as an ex-
ternal knowledge source allowing and enabling the rapid and
privileged access to inventive activity. Universities and PROs
are also searching for new funds to compensate for the increas-
ing constraints of public funding. As a result of such diverse
trends, both material and immaterial, science and business have
become intertwined in so-called open innovation ecosystems.*

But, the highly uncertain and non-codifiable nature of sci-
entific know-how results in high transaction costs and system-
ic failures in the market for this know-how, posing challenges
to the organization of industry-science links. A factor that has
received ample attention as a necessary condition for smooth
science-business links is the presence of well-articulated intel-
lectual property rights regimes. From a governance perspective,
the allocation of ownership to the academic sector has provided
universities with both an obligation and an incentive to exploit
the market potential of their research activities. The internal
allocation of incentives (i.e., between the institution and the in-
dividual researcher) is an important element in that endeavour,
though its articulation and implementation is often left at the
discretion of the research organization.

A major issue universities are facing in this context is wheth-
er their researchers have sufficient incentives to disclose their
inventions and to induce their cooperation during the develop-
ment efforts following license agreements. The university needs
to have proper license frameworks and contracts in place as
well as a clear incentive scheme specifying the share for the in-
ventors in the royalties or the equity to be allocated (i.e., when
it comes to the creation of a spin-off company rather than clos-
ing a license deal). This presence of a proper incentive scheme
helps alleviate moral hazard problems and related agency issues.

Even when disclosure is stimulated by appropriate incentive
schemes, not all academic inventions will be patented and li-
censed by the university, which may have to “shelve” inven-
tions. This relates to another problem in the market for tech-
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nology transfer, namely the asymmetric information between
science and business on the value of the inventions. Firms can
typically not assess the quality of the invention ex ante, while
the TTO may find it difficult to assess the commercial potential
and profitability of certain inventions. Proof of concept studies
and incubation activities are therefore more and more present
in academic settings.

A partner’s lack of understanding of the other partner’s cul-
ture, as well as conflicting objectives among partners, can also
impede good industry-science relations, notably the conflict of
interest between the dissemination of new research findings
versus the commercial appropriation of new knowledge.

In order to develop and professionalize the academic TTO,
attention must be paid to the organizational structure and em-
beddedness of TTO’s within their host institutions as a condi-
tion for successful industry-science links. Universities with a
strong track record in science-business interactions often apply
a rather decentralized model of technology transfer, i.e., the co-
ordinated responsibilities for transfer activities are executed in
the close proximity (managerial, physical and intellectual) of the
research groups and the individual scientists. Closely linked to
such model is the presence of adequate administrative support
that allows the researchers to concentrate their science, while
having all administrative and contractual issues associated with
the transfer activities (such as legal agreements, financial issues
etc.) handled by the specialized function. This specialized sup-
port definitely also includes the exploitation of research results
and inventions via spin-off creation and via patenting and licens-
ing; i.e., areas where specific legal and marketing know-how and
skills are needed.

Given a decentralized model of technology transfer, the cre-
ation of a specialized and dedicated TTO within the universi-
ty is instrumental to secure a sufficient level of autonomy for
developing professional relations with business. This approach
enables a good “buffer” against possible conflicts of interest
between the commercialization agenda and the research and
teaching activities in academia. A dedicated TTO also allows for
specialization in supporting services, most notably the manage-
ment of intellectual property and business development. A high
degree of strategic, financial and managerial independence fur-
ther facilitates the relations with third parties, such as venture
capitalists, investment bankers and patent attorneys.

The TTO further is instrumental to mitigate the asymmetric
information problem typically encountered in markets for sci-
entific knowledge. TTOs have an incentive to invest in mech-
anisms to spot academic inventions and to sort profitable from
unprofitable ones. The costs to develop this capability can be
overcome if the size of the invention pool is large enough so
that the TTO can exploit economies of scale and scope when
mobilizing this expertise. Looking at the multiple benefits the
TTO can deliver, there is the issue of scale at smaller institu-
tions that often lack the resources and technical skills to effec-
tively support the structural arrangements and the investments
required to operate a TTO at an optimal level. Strategic collab-
orations with colleague institutions may offer a way forward. At
all times, there is the need to maintain close enough relation-
ships and contacts with the researchers in the different depart-
ments, further supporting the need for a decentralized but well
structured and centrally coordinated TTO operation.

Whereas basic research can be channeled from academia to
industry either through collaborative research schemes and
contracts or via licensing arrangements of patented inventions
or proprietary know-how, spinning-off is the entrepreneurial



route to commercialize academic research. The latter transfer
route has attracted significant attention in the current wave of
start-up and new venture creation policies designed and devel-
oped in many countries.

New technology ventures originating in academia act as
a bridge between curiosity-driven academic science and mar-
ket-driven corporate innovation. They have the potential to
introduce technological disequilibria that change the rules of
competition in existing industries. This is the Schumpeterian
process of creative destruction. Those startups enable a mul-
titude of experiments with often competing “dominant prod-
uct-market designs” and “business models,” only a few of which
will ultimately survive and thrive. Hence, they are the gene pool
from which new industries may emerge in the longer run. Aca-
demic entrepreneurship in biotechnology is probably the most
striking example when it comes to describing this phenomenon.
Universities can play a critical role in this process, as their sci-
ence is a breeding ground for new venture creation.

In order to venture (or to spin out startups) effectively and
efficiently in the Triple Helix, universities have developed and
grown their own entrepreneurial capabilities, both within the
academic researcher community and within the student com-
munity. They have professionalized their participation to the
innovation process through the activities and instruments of-
fered by their TTOs.” As already highlighted and described more
extensively in earlier work, the rise and growth of the TTO
function in academia can be marked by three stages of develop-
ment.® We repeat and summarize them briefly.

During the period 1980-1995, academic TTOs operated
mainly as “isolated islands of technology transfer activity” with-
in the university. Technology transfer occurred; it was tolerated
and situated at the periphery of the academic activity spectrum.
No solid TTO business model existed and TTO activities were
confined to the legal aspects of contract development and con-
tract monitoring. TTO performance was not taken into account
when assessing academic performance of individual scientists.
This “stage 1 mode of operation” lasted well into the mid-nine-
ties. It was characteristic of the first generation of TTO activi-
ties. Their impact and their visibility within the university were
still quite limited.

From 1995 onwards, we see the advent of a second stage or
generation in TTO development. Rather than being situated at
the periphery of academic activities, the TTO now becomes the
centerpiece in the fulfillment of the so-called “third mission”
of the university. TTO activities are now deployed universi-
ty-wide, and the professionalization of the TTO operation oc-
curs rapidly and effectively. Integrated business models appear,
encompassing professional and university-wide IP (Intellectual
Property) management practices, the management of a complex
and diverse contract portfolio (both bilateral and multilateral
contracts), and business development through spin-off creation,
including a proactive stance towards having an impact on region-
al development. Technology transfer now has become the third
mission of the modern research university, alongside education
and (of course) frontier research. TTO achievements are fully
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taken into account when assessing academic performance, both
at the institutional level and at the individual level. This “stage
2 mode of operation,” also called the university-wide activity of
the TTO, developed during the years 1995-2005 and can still
be observed at many universities around the globe. TTO impact
and visibility have increased rapidly during this second genera-
tion of TTO development.

More recently, we observe the development of yet another,
ever more inclusive, activity pattern of the TTO within its aca-
demic context. This “stage 3 mode of operation” can be summa-
rized as the “inclusive TTO operation.” Rather than “just” being
the centerpiece of the university’s third mission operations, the
TTO activities now diffuse and interweave across and alongside
the two core missions of education and research. The TTO is
becoming fully embedded within the university while technol-
ogy transfer activities generate a variety of spillovers (cognitive
or intellectual as well as financial) towards the education and
research activities of the university. The omnipresence of the
TTO throughout the full internal value chain of the university
turns it into a truly and fully inclusive activity. This third stage
or generation of TTO development is expected to take full ef-
fect in the decade to come. It will further heighten the impact
and the visibility of the TTO operations in academia.

In conclusion of this section, this evolutionary model visu-
alizes the path-dependent nature and growth of the academic
TTO over the last decades, including its position, its impact and
its visibility within academia and along the Triple Helix innova-
tion value chain. This model also exemplifies the prominent role
of today’s university in the new economics of technology and on
the modern innovation policy scene.’ In line with current evo-
lutionary thinking, our economy is in a constant process of flux
and change, with activities developing in a context that is never
completely familiar to the actors, nor perfectly understood by
them. There is no theoretical optimum since the range of possi-
bilities for economic action is continuously changing, generally
growing, but in ways that cannot be predicted or specified in
detail. Universities as well as PRO’s and their respective TTO
operations have become important and visible agents in this
evolutionary process. So, time to delve deeper into the nature
and the variety of university-industry transactions and the in-
struments that support them.

1. Transfer Through R&D University-Industry
Collaboration

As the Lambert Review has noted some years ago “the most
effective forms of knowledge transfer involve human interac-
tion and puts forward a number of ways to bring together peo-
ple from businesses and universities.”"

In contract research, a company contracts with the uni-
versity researchers to undertake a specific piece of research
on its behalf. The objectives of the research are defined by
the company, and the goals are commercial, not academ-
ic. The contractor is fully covering the research costs and
[P protection and bears all the risks for the research. The
business will receive the results of the research but is not
actively involved in the work. It is estimated that in Europe
there are around 50,000 new research contracts each year,
which bring to the university a large part of the academic
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R&D financing by industry."

The results are usually owned by the company, but the
academic partner also gains some benefit (in addition to the
fee income) because contracts often provide access to novel
compounds and, although the findings might have to remain
confidential, the tacit knowledge may be useful in shaping new
hypotheses for other basic research projects.

Consulting agreements involve consultancy work by uni-
versity professors and/or researchers who provide expertise to
an industry partner in exchange for payment, often on a person-
al basis, if allowed by the university’s policy. The resulting [PRs
are most of the time owned by the company, with limited rights
of the researcher to publish his or her results. The [P owner-
ship of developed results may also be shared, depending on the
Institutional IP Policy of the academic institution and terms of
the agreement. It is estimated that there are around 150,000
consultancies each year'” in European countries.

Collaborative R&D is certainly the most important means
for transferring fundamental knowledge between university and
industry.

In collaborative research, the business and university re-
searchers work together on a shared problem, usually ad-
dressing fundamental scientific issues. Collaborative research
agreements are concluded by two or more parties that wish to
cooperate to develop and possibly commercialize a new tech-
nology. The parties invest their human, physical and financial
resources, assets (including background IPRs) and skills.” They
jointly define the objectives and legal framework of the collab-
oration.

The research projects are generally initiated through “a call
for projects” and co-funded by business and the university or
a public sector body.

It is estimated' that there are in Europe 20,000 new collab-
oration projects each year (and around 75,000 in place at any
time). Whereas the contract projects last some months, collab-
orative R&D lasts on a longer period (three-five years or longer)
and mobilizes greater financing.

The R&D collaboration raises most of the concern between
university and industry around three main issues:

* Dissemination and commercialization: While researchers
may be keen to disclose information to gain priority, firms
may wish to keep secret or appropriate the information.

e [P sharing: It is often difficult to agree the ownership of [P
in research projects that have been funded by both uni-
versities and industry because the sponsors have different
interests in the rights to exploit and use the IP. Univer-
sities say that they need ownership to ensure that their
future research is not held back. Industry argues that it
needs ownership to protect the investment which will be
required to develop the IP into a commercial product.

* Revenue sharing: The appropriation of collaborative project
outcomes focuses the challenge of collaboration and im-

11. Knowledge Transfer from Public Research Organizations, Euro-
pean Parliament, Nov 2012.
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balances in this appropriation are associated with negative
evaluations.'® Some surveys point out that distributional
conflicts are often accentuated by the “unrealistic expecta-
tions” held by universities about the commercial potential
of university research.

In this context, the nature of the relationship between the
partners is critical: trust, experience in collaboration, under-
standing the partner, flexibility, adaptation, are all essential for
a successful relationship."”

The complexities of IP management in modern knowl-
edge ecosystems: the world of multiparty contracts in the
world of precompetitive research. All around the world the
countries support the development of R&D and innovation pro-
grams. These programs make calls for project'® and deliver fi-
nancial grants to support the university-industry collaboration.
These initiatives have led to a framework of rules and prescrip-
tions especially about the dissemination of the project result
and the sharing of IP between the partners.

The Lambert Review has already suggested that “research col-
laborations might be made easier to agree if model contracts
could be developed on a voluntary basis to cover the ownership
and exploitation of intellectual property,”’* especially for SMEs
participation.

In this regard, European Union has been leading the way in
the design and development of multiparty innovation consor-
tia in its successive research and innovation programs (Seventh
Framework Programme (FP7), Horizon 2020, Horizon Europe
in preparation) as it should promote alliance between several
partners (the European project consortium often regroups five
or six partners) from different European countries—with vari-
ous legal background and various status—and to attract SMEs
in the scope of innovation. A set of models, rules and principles
have been published, namely the DESCA model” (Development
of a Simplified Consortium Agreement) and the Grant contract
model,”' to facilitate the negotiations, to avoid endless and im-
balanced discussion on the management of the alliances and to
insert the European innovation goals.

All these forms of collaboration face the core issues of IP,
which is the precondition to the possibility to work together.
The EU regulation® has been set up by the EU parliament and
EU Council:

* The contribution and “prior art” from each of the partners

16. Bekkers, R. & Bodas Freitas, [. M. (2010). “Catalysts And Barri-
ers: Factors That Affect The Performance Of University-Industry Col-
laborations.” Conference paper presented at the 13th International
Schumpeter Society Conference in Aalborg, Denmark, June 21-24,
2010.) https://www.researchgate.net/publication/241872040 Cata-
lysts_and_barriers_factors_that_affect_the_performance_of university-
industry collaborations.
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19.Supra note 1.

20. http://www.desca-2020.eu/.
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the council, 11 December 2013 laying down the rules for participation
and dissemination in “Horizon 2020 (2014-2020).”



must be carefully assessed in order to structure an appropri-
ate and fair legal agreement between the partners. The own-
ership of background should not be affected by the project.

* About the output of the collaboration, “ownership of the
foreground should stay with the party that has generated
it, but can be allocated to the different parties on the ba-
sis of a contractual agreement concluded in advance, ad-
equately reflecting the parties’ respective interests, tasks
and financial or other contributions to the project.”

As “open innovation, open science and open to the world”*
become the strong line of the European programs, the “grant
contract” of the European Commission makes mandatory the
broad dissemination of knowledge created with public funds, by
taking steps to encourage open access to research results (via
Gold or Green access), but at the same time enabling, where ap-
propriate, the related intellectual property to be protected. The
principle is* thus that open access policies should not affect the
freedom to choose whether to publish or not, nor do they inter-
fere with patenting or other forms of commercial exploitation.

In the U.S. Cooperative R&D agreements (CRADAs) between
federal laboratories and nonfederal partners (e.g., with business-
es, universities, nonprofit organizations, and other nonfederal
organizations) also provide a method for contracting.

2. Transfer Through Conferences and Publications

Conferences: Conferences illustrate the trade-off between dis-
semination and exploitation of research results.

Conferences are places where many academics and researchers
“test” their ideas, put them out there for the audience, in order
to receive critical responses. According to “www.science-commu-
nity.org” 4,4625 conferences have been held between 2009 and
2018 in all thematics that represent more than 4,000 confer-
ences a year! (In this num-
ber however the number of
“predatory  conferences””
could have increased as or-

are of worldwide use, this exception is not really worthy.

For inventors at academic institutions, university technology
transfer offices may advise on the best conduct to protect and
disseminate their invention. Even if it could seem to be easy to
take the precaution to file a patent before to disclose the inven-
tion, but for the fundamental research coming out from univer-
sities, the patent timing is not so obvious. In some fields such
as computer science and electrical engineering, peer-reviewed
conferences are important channels for a faster dissemination
of research results.

Publications

Publishing scientific knowledge is considered as one of the
most common and rapid ways of dissemination.

Since the beginning of the 21st century, the total number
of scientific publications has been multiplied by more than two
to reach around 1.8 million in 2015. The countries’ share has
evolved at the same time toward a slowing of U.S. and an accel-
eration of China. As for conferences, publication has become a
business and raises problems of cost and quality.

Scientific publications are subject to copyright, which only
protects the expression of original ideas and not the research
finding as such. Actually publication is only antagonist to trade
secrets but not to IP protection. See Figure 1.

Publications are at the heart of the open-access problem as,
contrary to patents, they are not freely accessible, and the cost
of access could prevent to use them. This closed-access model
is challenged by the broad movement of pervasive digital infor-
mation and open-science commitment—which is a worldwide
trend being discussed in several international fora, including
the OECD and UNESCO.

For the development of innovation, the European Union has

Figure 1: Scientific Production Has Increased Worldwide

But Rankings Of Excellence Are Slower To Change
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made a priority for a better access to scientific information:
“Research results, including both publications and data collec-
tions, need to be circulated rapidly and widely, using digital
media. This accelerates scientific discovery, enables new forms
of data-intensive research and allows research findings to be
systematically taken up by European business and industry: af-
Jfordable and easy access to scientific information is particularly
important for innovative small businesses.” **

The vision underlying the Commission’s strategy is “that in-
formation already paid for by the public purse should not be
paid for again each time it is accessed or used, and that it should
benefit European companies and citizens to the full.”

The open access for publications may take two ways:

* The “Gold” open access (open access publishing) where
payment of publication costs is shifted from readers (via
subscriptions) to authors. These costs are usually borne
by the university or research institute with which the re-
searcher is affiliated, or by the funding of the public body or
entity (UE program for example) supporting the research.

* The “Green” open access (self-archiving) where the pub-
lished article or the final peer-reviewed manuscript is ar-
chived by the researcher in an online repository before,
after or alongside its publication. Access to this article is
often delayed (“embargo period”) at the request of the
publisher so that subscribers retain an added benefit.

Currently it is estimated some 20 percent of all scientific ar-
ticles are available in open-access form, 60 percent of which
follow the “Green” model.”

It could seem that the old debate opposing publication and
patenting is outdated, as it is easily possible to file a patent
before publishing (the priority date preserve the inventor), and
many studies have shown that there is a positive correlation
between the number and the quality of publications and the
number and quality of patents for a scientist.

Publication could be also a way to secure freedom to oper-
ate if a patent filing is not appropriate. Further, where multiple
parties are racing for patent protection, the lagging party may
choose to publish their findings prematurely to limit the availa-
bility of a patent for the leading party.

Once a patent application has been filed, the calculus gov-
erning the extent of disclosure changes, as extensive disclosure
after filing a patent application may bar future patent applica-
tions in the field.

3. Transfer Through Commercialisation
Licensing

The transfer of research results to the industries and the
market does not concern only the patented technologies but
more and more “unpatented materials”*® as software, copyright,
data, designs, know-how and even trademarks. These forms of
IP represent now a larger part® of university and public research

26. Towards better access to scientific information: Boosting the
benefits of public investments in research COM(2012) 401 final
https://ec.europa.eu/research/science-society/document _library/
pdf 06/era-communication-towards-better-access-to-scientific-informa-
tion_en.pdf

27. Supra note 2.

28. See for example the diversity of inventions offered on the
University of Oxford site: https://innovation.ox.ac.uk/technologies-
available/technology-licensing/.

les Nouvelles

organization licensing. For instance, “a significant number of
university-developed technologies are licensed as technical
know-how without having been patented. Universities often
also license inventions for which a patent application has been
filed but has not yet been granted.”

Licensing is often the quickest and most successful way of
transferring IP to industry, and has the advantage of using ex-
isting business expertise rather than building this from scratch.
However as quoted in the EP Report “Exploiting IP through for-
mal transactions alone is generally considered to be of lesser
importance by industry.” The cause of that situation has been
analyzed: embryonic stage of the technology, high failure rate,
dissatisfaction with the licensing policies of academic institu-
tions®'...Thus successful licensing activity is concentrated in
few universities and in few domains.* Licensing practices vary
considerably between institutions and fields of technology (ex-
clusivity, royalty sharing, express license...).

In the last years efforts have been focused on implementing
proof of concept fund and developing better industry-university
cooperation and understanding of each other’s needs.

[t should be noted also, that the pricing of the license is a
problem for the university as there is no—and there will never
be—foolproof method to valuing IP. The recent decision of the
U.S. courts has also increased the perplexity.

Spin-offs

University Spin-offs are defined as new firms created to ex-
ploit commercially some knowledge, technology or research re-
sults developed within a university. The creation of spin-offs is
considered an important avenue for commercialization of new
technology, particularly when the nature of the technology is
such that no current player in a particular market would be
willing to take the risk of taking a given invention to market
(WIPO).

Further interest in university spin-offs sky-rocketed some
years ago, when Google’s initial public offering in 2003 re-
turned over $330 million to Stanford University. This return
was generated via Stanford’s equity interest in the nascent ven-
ture rather than through a conventional royalty agreement, trig-
gering a new era in negotiated deals with spin-off companies as
other universities sought to replicate the extraordinary return.

Seed funding and partnership with venture capital has de-
veloped everywhere and the number of spin-off launches have
increased significantly (in the U.S. for example, between 1980
and 2014, nearly 5,000 companies were launched and nearly
4,000 jobs were created according to AUTM).

The studies done® shows that these companies have the
same level of success after some years as the general population
of start-ups.

29. For the US Fed Lab there were more than 16,800 licenses for
“other IP” and 3950 invention licenses (NSB National Science Board |
Science & Engineering Indicators, (2018).

30. WIPO.

31. Ahmad D. Rahal, Ph.D, “University Technology Buyers: A
Glimpse Into Their Thoughts?” /. 7echnol. Manag. Innov., 3(1), (2008).

32. The leading 10% of universities accounted for approximately
85% of licence income and the majority of income is generated from
patents and licences in the biomedical field (EP Report precited).

33. Fernando Almeida, “Insights And Perspectives From A Literature

Review On University Spin-Offs,” Management Research And Practice,
10(2), (June 2018).



Material transfer agreements

These agreements transfer physical assets and tangible research
materials from the university to the companies that intends to use
them for the purpose of their own research. The transferred as-
sets may include patented materials transferred through a license,
biological materials, chemical compounds or software.

4. Conclusion

The different forms of transfer do not concern the same type
of knowledge, and they are not to be compared. When it comes
for early stage research, which is the case for the most Universi-
ties’ research output, it is generally, but not always, insufficient
to enable a firm to use it. Further input from researchers could
be required to support a commercial development. “More gen-
erally, the empirical literature and our case studies, demonstrate
that businesses make use of a range of KT mechanisms simul-
taneously and at different times reinforcing the conclusion that
KT mechanisms are complementary rather than substitutes.”**

Observations like these thus support the complementary role
of academia and industry in modern innovation systems, where-
by universities’ specific role is and remains to focus on the more
basic, curiosity-driven, longer-term side of the R&D spectrum.
Industry-science links do and should respect that logic. In ad-

34. EP Report mentioned (2).

dition, strong associations between scientific productivity and
patent activity exist, both at the level of the individual research-
er and at the level of the institution. In the various studies re-
ported in this paper, the more prolific scientists emerge as the
ones who are more likely to patent. A similar relation holds at
the level of universities. Hence, there is little doubt that univer-
sities that engage in effective technology transfer can and do so
on the basis of their excellence in science; while their excel-
lence in science is further fed by the experience and insights
their scientists gain through their interactions with industry.
University-industry links therefore are a matter of rigor and rel-
evance. The rigor that comes along with and is characteristic of
excellent scientific work and the relevance that deep industry
problems and challenges bring to the science agenda. Indus-
try-science links are therefore also at the origin of deep intellec-
tual, cognitive spillovers between academia and industry. This
is a true, core contribution to the advancement of academic
science. Advancement that will always be critically dependent
on the scientists’ curiosity and fascination leading to the emer-
gence of major, game-changing advances, and supported by a

dynamic and professional TTO. H
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