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INTRODUCTION

The purpose of the review described in this re-
port was to gather and synthesize academic
and policy-oriented literature on collaboration
between public research institutions and private
firms. The aim was to identify and communicate
“state-of-the-art” knowledge about mecha-
nisms, motivations, and barriers for collabora-
tion between public science and industry.

The review was commissioned by the Danish
Council for Research and Innovation Policy and
undertaken by DEA, a Danish non-profit think
tank on education, science and innovation pol-
icy. The work behind the report was financed
jointly by the Danish Council for Research and
Innovation Policy and DEA.

The subject area of this review is massive and
has been addressed in numerous scientific pub-
lications, policy analyses, evaluations and other
written material. It was beyond the scope of this
study to undertake a comprehensive review of
all this material or to cover all relevant themes
or literature in equal depth. Instead, we have
sought to provide an overview of key studies
and themes, and to draw out the main findings
and implications for policymakers and university
managers looking to promote and support uni-
versity-industry collaboration.

The review builds on a wide search for aca-
demic and policy literature, primarily from the
past ten years, but supplemented with relevant
earlier texts, particularly from the academic lit-
erature. In the search for literature, emphasis
has been placed on peer reviewed academic
publications, supplemented with some of the
most comprehensive or relevant policy-oriented
publications on the topic.

In view of the limited time period available for
completion of the review, we have drawn on
prior reviews undertaken by the author of this
report. These include academic publications as

well as non-academic studies. For a list of this
prior work, please see the next page.

Although the themes and issues covered in the
review are global, the primary target group of
the review are the members of the Danish
Council for Research and Innovation Policy and
policymakers and other relevant stakeholders in
Denmark. This is reflected in the selection of lit-
erature included in the review, and in the dis-
cussion of key findings from this literature. For
example, certain sections are dedicated to a
presentation of recent findings from Denmark.

We acknowledge that a substantial part of the
interaction that universities are involved in is
with the public sector, for instance government
agencies and ministries, regional and local au-
thorities, public hospitals and schools, childcare
institutions and utility companies. This review,
however, is focused on the interplay between
public research and the private sector.

We also recognize that public research organi-
zations include a variety of institutions, including
universities, university hospitals and govern-
ment research institutions. This review focuses
primarily on universities, which dominate the
public research sector in Denmark, and which
are most heavily studied in the literature. When-
ever possible, we have included studies that ex-
amine other public research organizations.
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EXECUTIVE SUMMARY (IN DANISH)

Universiteter forventes i stigende omfang ikke blot at
levere forskning og hgjtuddannede dimittender, men
ogsa at yde et mere direkte bidrag til gkonomisk
vaekst, primaert gennem samarbejde med erhvervsli-
vet og en aktiv indsats for at fremme kommercialise-
ringen af forskning. Det positive afkast af investerin-
ger i offentlig forskning er veldokumenteret og kon-
servativt estimeret til mellem 20 og 40 procent. Ge-
vinsten for virksomheder, som indgdr i samarbejde
med universiteter, er ogsa veldokumenteret, i form af
bade gget innovation og gkonomisk performance.

Samarbejde mellem universiteter og erhvervslivet er
ikke et nyt f2nomen, men er i de seneste artier vok-
set i bade volumen og typer af samarbejdskanaler.

Litteraturen paviser en steerk sammenhaeng mellem
forskning af hgj kvalitet og samarbejde med er-
hvervslivet. Det indikerer, at uafhaengig forskning af
hgj kvalitet er en forudseetning for effektivt samar-
bejde med erhvervslivet, og understreger betydnin-
gen af stgatte til langsigtet, excellent forskning.

Politikere har fokuseret for snaevert pa patenter, spi-
nout-virksomheder og formelt FoU-samarbejde som
kanaler for nyttiggerelse af forskning. Dette har skyg-
get for andre kanaler — fx rekvireret forskning, konsu-
lentydelser, uformelt samarbejde og jobmobilitet —
som kan veere effektive kanaler for overfarsel af tavs
viden og teknologi til erhvervslivet. Der er desuden
vaesentlige indbyrdes afhaengigheder mellem typer af
samarbejdskanaler, hvorfor det fx ikke giver mening
at forsgge at gge fx antallet af patenter uden samtidig
at stimulere kanaler for formelt eller uformelt samar-
bejde, samt de bagvedliggende personlige netveerk.

Politikeres (og nogle universiteters) hab om, at tek-
nologioverfarsel ville generere gkonomisk overskud
for universiteter er blevet gjort til skamme. Kun en
handfuld af verdens universiteter lykkes med at tjiene
penge pa deres patenter. Indteegter kan desuden til-
skrives ganske fa, men exceptionelt lukrative paten-
ter. Selv de universiteter, som tjener mest, keemper
for at tjene et overskud: blandt de 20 amerikanske
universiteter, som tjener mest i licensindteegter, for-
mar kun fem at hgste et overskud. For de fleste uni-
versiteter bgr teknologioverfarsel derfor ses ikke som
en indteegtskilde, men snarere som en investering i
videnspredning til erhvervslivet.

Spinouts er ikke altid en effektiv kanal for kommerci-
alisering af forskning. De fleste spinouts fra universi-
teter forbliver sma og vokser mindre end andre hgj-
teknologiske virksomheder. Forskere har dog argu-
menteret, at profit og veekst ikke ngdvendigvis er de
eneste succeskriterier for universitetsspinouts: pa
grund af deres forskningsbaserede natur kan selv
tabsgivende virksomheder stadig yde et betydeligt bi-
drag ved at oversaette banebrydende forskning og
stille den til radighed for andre virksomheder.

Kvantitative indikatorer har forsteerket det enfoldige
fokus pa forskningsresultater, som er nemt malbare.
Kvantitative indikatorer for videnudveksling kan give
universiteter uhensigtsmaessige incitamenter til at le-
vere mélbare resultater (fx patenter), og reelt straffe
mere veerdiskabende tiltag for at fremme den er-
hvervsmeessige nyttigggrelse af forskning (fx gen-
nem uformelt samarbejde eller konsulentydelser).
Brugen af kvantitative indikatorer bar derfor kvalifice-
res gennem kvalitativ indsigt i videnudveksling.

Erhvervsorientering og god forskning gar hand i
hand: forskere, som indgar i samarbejde med den
private sektor, er tilbgjelige til ogsa at udvise staerk
videnskabelig performance, malt pa antallet og gen-
nemslagskraften af deres videnskabelige publikatio-
ner. Forholdet mellem erhvervsorientering og viden-
skabelig performance er dog kurvelineeert; det indi-
kerer, at forskere kan arbejde for teet sammen med
erhvervslivet. Derudover er arsagssammenhzngen
uklar: er samarbejdende forskere bedre forskere,
fordi de samarbejder med erhvervslivet, eller er de
bedre til at samarbejde, fordi de er bedre forskere?

Forsinkelser og begraensninger pa adgang til offent-
lige forskningsresultater som fglge af samarbejde
med erhvervslivet lader ikke til at udggre et betydeligt
eller udbredt problem. Dog peger litteraturen pa til-
feelde, hvor adgang forsinkes eller begraenses. Der
er brug for mere viden om, hvornar og hvorfor dette
sker, samt om problemets omfang og konsekvenser.

Bedre indsigt i forskeres prioriteringer er vaesentlig
for at opnd @get universitets-erhvervssamarbejde,
fordi samarbejde i sidste ende afhaenger af, hvordan
den enkelte forsker beslutter at prioritere sin tid;
denne beslutning afhaenger i hgj grad af forskerens
opfattelse af omkostninger og gevinster forbundet



med samarbejde med erhvervslivet. Dette kalder pa
stgrre opmeerksomhed pé individuelle forskeres op-
fattelser af barrierer og incitamenter for samarbejde.
Derudover pavirkes forskeres opfattelse af erhvervs-
samarbejde bland andet af deres videnskabelige per-
formance, anciennitet, alder og motivation for at
indga i erhvervssamarbejde. Det er derfor vigtigt at
overveje, hvordan nye tiltag for at fremme samar-
bejde med erhvervslivet kan forventes at pavirke for-
skellige undergrupper af forskere pa forskellig vis.

Forskere, som indgar i samarbejde med erhvervsli-
vet, er typisk ikke motiveret af personlig gkonomisk
gevinst, men af muligheden for at tilga veerdifulde in-
put til deres forskning og undervisning, fx forsknings-
midler, ideer til nye forskningsprojekter eller adgang
til materialer og udstyr. En vigtig nggle til at motivere
flere forskere til at indga i samarbejde med erhvervs-
livet er derfor at hjeelpe dem med at realisere fordele
for deres forskning og undervisning. Vaesentlige bar-
rierer for samarbejde med erhvervslivet er mang-
lende prioritering/anerkendelse fra ledelsen samt for-
skellige tidshorisonter og malsaetninger i forsknings-
verdenen og erhvervslivet; disse barrierer bgr derfor
adresseres, hvad enten de er reelle eller oplevede.

FoU-samarbejde kan ende i skuffede forventninger
eller decideret fiasko. Faktorer, som gger chancen
for succes i samarbejdsprojekter, er: tidligere samar-
bejdserfaring, anvendelse af flere forskellige kanaler
for samarbejde mellem de samme partnere, opbyg-
ning af tillid mellem partnere, gget FoU-intensitet
(hos erhvervspartnere), gget forskningskvalitet (hos
universitetspartnere), geografisk naerhed og profes-
sionel (snarere end ad hoc) ledelse af samarbejdet.

Universiteter forventes ofte at yde et veesentligt bi-
drag til veekst i regionale/lokale innovationssystemer,
selv om der er relativt lidt dokumentation for, at uni-
versiteter er effektive i at etablere sddanne systemer.
Som minimum bgr politikere undga generiske til-
gange og i stedet skreeddersy deres politik i lyset af
seerlige ressourcer og specifikke udfordringer for det
pageeldende universitet og i det pageeldende om-
rade. Forskning peger ogsd pa fordelene ved en
mere selektiv tilgang, der tillader universiteter at fo-
kusere deres ressourcer i lokalomradet pa virksom-
heder, som bade har en tilstraekkelig intern FoU-ka-

pacitet og absorptionskapacitet og tilstraekkeligt spe-
cialiserede FoU-behov til at kunne indga i et veerdi-
skabende samarbejde med universitetsforskere.

Den offentlige forsknings bidrag til gkonomisk veekst
afhaenger ogsa af virksomheders vilje og evne til at
omsaeette forskning til nye produkter og processer. Of-
fentlig forskning er blot én af mange kilder til innova-
tion i erhvervslivet, og en som meget fa virksomheder
treekker direkte pa. Derudover er private investerin-
ger i FoU stagneret siden 2010. At stimulere yderli-
gere private investeringer kreever enten gget gkono-
misk raderum i virksomheder eller offentlige bevillin-
ger, som kan geare deres interne FoU-midler.

Virker offentlige ordninger for FoU-samarbejde mel-
lem virksomheder og universiteter? Der er ingen klar
dokumentation for, at offentlige FoU-subsidier skulle
fortreenge private investeringer; til gengeeld finder
forskningen heller ikke overbevisende dokumenta-
tion for, at offentlige FoU-ordninger har betydelig ad-
ditionalitet. Hvorfor viser analyser af effekterne af of-
fentlige FoU-ordninger ikke bedre resultater? En del
af forklaringen kan ligge i den hgje grad af variation
inden for de aktiviteter, som disse ordninger statter;
projekter er ikke lige succesfulde, og mange projekter
er ganske enkelt ikke s& godt tilrettelagt eller styret,
som de kunne veere. Forskning viser desuden, at
subsidier til "forskning” har stegrre sandsynlighed for
at stimulere private FoU-investeringer, mens subsi-
dier til "udvikling” ser ud til at substituere privat inve-
stering, hvilket tyder pa, at offentlig stette bar fokuse-
res til forsknings- snarere end udviklingsprojekter.

“Proof of concept’-funding: det manglende led mel-
lem forskning og innovation? Litteraturen peger pa et
behov for at vurdere, om der i dag findes tilstreekke-
lige midler til at bringe lovende, univer-
sitetsopfindelser sikkert over "Dadens Gab”, dvs. til
et punkt, hvor de er attraktive for private investorer.

Litteraturstudiet peger pa behov for mindre fokus pa
kvantitet og mere fokus pa kvalitet i den videnudveks-
ling, der finder sted mellem universiteter og virksom-
heder. Det understreger ogsa behovet for fleksible til-
tag, som i hgjere grad end i dag tager hgjde for vari-
ation pa tveers af geografiske omrader, videnskabe-
lige hovedomrader, og endda individuelle forskere.
Sidst, men ikke mindst forudseaetter bedre politikud-
vikling mere systematiske, bedre evalueringer.



EXECUTIVE SUMMARY (IN ENGLISH)

Universities are increasingly expected not just to un-
dertake and disseminate fundamental research and
churn out highly skilled graduates, but also to contrib-
ute more directly to economic growth, notably
through direct collaboration with industry and active
efforts to commercialize academic research results.
The positive impact of public investments in univer-
sity research is well-documented, with conservative
estimates of the return on such investments ranging
from 20 to 40 percent. The payoff for firms who en-
gage directly in collaboration with universities is sim-
ilarly well-documented, both in the form of increased
innovation and improved financial performance.

University-industry collaboration is not a new phe-
nomenon, but has in recent decades increased in
both volume and the variety of types of collaboration.

The literature points to a strong relationship between
high quality research and collaboration with industry,
indicating that high-quality, independent academic
research is a prerequisite for effective university-in-
dustry collaboration and underlining the importance
of long-term support for excellent academic research.

Science policy has focused too narrowly on patents,
university spinouts, and formal R&D collaboration as
mechanisms for commercial exploitation of science.
Other mechanisms — e.g. contract research and con-
sulting, informal collaboration, employee exchanges
and job mobility — have been overshadowed, but are
often more valuable in terms of enabling a productive
exchange of tacit knowledge and technology be-
tween universities and industry. There are also sig-
nificant interdependencies between mechanisms,
implying that it does not make sense to simply push
for e.g. more university patents: boosting university-
industry interaction requires stimulating several
mechanisms and the underlying personal ties.

Policymakers’ (and some universities’) hopes that
technology transfer would generate financial profit for
universities have, by and large, been crushed. Only
a handful of universities in the world succeed in mak-
ing money from their patents. This money can more-
over be traced to a very small number of exception-
ally lucrative patents; most patents make no money.
Even the universities that receive the most licensing

income struggle to make a profit: among the 20 top-
earning universities in the US, only five make a profit.
For most universities, costs of technology transfer
should therefore be seen not as a source of income,
but rather as investments in research dissemination;
this has important implications for how resources for
technology transfer activities are prioritized and used.

Spinouts are not always an effective means of com-
mercializing research. Moreover, most academic
spinouts remain small and grow less than other high
tech companies. However, it's been argued that profit
and growth may not be the only success parameters
for university spinouts: by virtue of their research-
based nature, even loss-making firms may still make
a significant contribution by translating cutting-edge
research and making it available to other firms.

Quantitative indicators have reinforced the single-
minded emphasis on easily measurable outputs.
Quantitative indicators for knowledge exchange can
give universities undesirable incentives to deliver
measurable outputs (e.g. patents), while potentially
penalizing productive efforts to bring academic re-
search to commercial use (e.g. through informal col-
laboration or consulting). Use of quantitative indica-
tors should thus be informed by qualitative insight.

Industry orientation and good science go hand in
hand: researchers who engage with the private sec-
tor are likely to show strong scientific performance in
terms of high productivity and scientific impact. How-
ever, the relationship between industry orientation
and scientific performance is curvilinear, suggesting
that it is possible for researchers to work too closely
with industry. Moreover, the direction of causality is
unclear: are collaborating researchers better scien-
tific performers because they engage with industry,
or are they better at engaging with industry because
they are excellent researchers?

Delays and restrictions on access to public research
as a result of collaboration with industry do not ap-
pear to be a widespread or large-scale problem.
However, there do appear to be instances where de-
lays or restrictions occur. More study is needed to de-
termine when and why they occur, as well as their
severity and wider consequences.



Better understanding of individual researchers’ atti-
tudes is key to increasing university-industry collabo-
ration, because such collaboration ultimately de-
pends on individual researchers’ decisions about
how to prioritize their time, which in turn is largely
based on the perceived costs and benefits of collab-
orating with industry. More attention ought therefore
to be paid to obstacles and incentives as perceived
by the individual researcher. Moreover, researchers’
perceptions differ based on e.g. their scientific perfor-
mance, academic position, age and motivations to
engage with industry, suggesting the need to con-
sider how new policy initiatives are likely to impact
different subsets of researchers in different ways.

Researchers who collaborate with industry do so not
for financial gain but to reap valuable inputs for their
research and teaching, e.g. research funding, ideas
for new research paths, or access to materials or
equipment. An important means to motivate more re-
searchers to engage in collaboration is therefore to
help them realize benefits for their research and
teaching activities. Key barriers to collaboration with
industry are lack of prioritization/reward from univer-
sity management, and conflicting timeframes and
goals in academia and industry; these barriers,
whether real or perceived, should be addressed.

R&D collaborations often fail or fall short of expecta-
tions. Factors that may increase the chance of suc-
cess in university-industry collaborations include:
prior collaboration experience, employing multiple
mechanisms for collaboration between parties, build-
ing trust among partners, higher R&D intensity (in in-
dustry partners), higher research quality (in university
partners), geographical proximity and professional
(rather than ad hoc) management of the collabora-
tion.

Universities are often expected to play a leading role
in driving growth in regional/local innovation systems,
even though there is little evidence to support that
universities are effective in creating such systems. At
minimum, policymakers should avoid generic ap-
proaches and instead tailor policies to the particular
resources and challenges of the university and the
innovation system in question. Research also calls
for a more selective approach, allowing universities
to focus their resources on local/regional firms that

have sufficient R&D intensity and absorptive capacity
and the specialized R&D needs necessary to engage
productively with academic researchers.

The contribution of public science to economic
growth also depends on firms' willingness and ability
to translate that science into new products and pro-
cesses. Public science is but one of many inputs to
private innovation, and one that very few firms tap
into. In addition, private investments in R&D in Den-
mark have stagnated since 2010. Stimulating private
investments requires either greater financial slack
within the firms or providing public R&D grants that
can supplement firms’ in-house R&D funding.

Do public grants for R&D collaboration, e.g. between
universities and firms, work? There is no conclusive
evidence that public R&D subsidies crowd out private
investment, yet studies also fail to find evidence of
substantial additionality. Why aren’t studies of public
grants for collaborative R&D finding better results?
Part of the explanation might lie in the substantial var-
iation in the performance of projects supported by
such grants; many projects simply aren’t as well de-
signed or managed as they could or should be. More-
over, research shows that “research” subsidies are
likely to stimulate R&D spending by firms, while “de-
velopment” subsidies appear to substitute such
spending, suggesting that public programs should fo-
cus on research rather than development projects in
order to stimulate more R&D.

“Proof of concept” funding: the missing link in trans-
lating science to innovation? Studies suggest the
need to assess whether there is at present sufficient
funding available to bring promising, early-stage uni-
versity inventions across the “Valley of Death” to a
point where they become attractive to private inves-
tors.

All in all, the review of the literature suggests the
need for an increased focus on quality, rather than
guantity, in university-industry knowledge exchange.
It also points to the need for flexible rather than “one
size fits all” policies in order to accommodate varia-
tions across geographical regions, scientific disci-
plines, universities and even individual researchers
into account. Finally, better policymaking requires
more systematic, higher-quality evaluations.



Policy makers eager to boost the contribution of academic research to inno-
vation and growth all too often look for quick “success stories” trying to em-
ulate ... US success stories, like Silicon Valley, which have taken along time
to develop. Most policies lack a systemic, long term perspective needed to
develop a triple helix eco-system. Furthermore, the target of the policies is
usually mostly narrowly focused on commercialization of university technol-
ogies, rather than [a] broader contribution to economic development. They
all too often focus their target on patenting, licensing and spin-offs ... Alt-
hough [licensing and spinoffs] receive most attention, they are however
most probably among the least important gateways. Student spin-offs, grad-
uate mobility and other more informal collaborative modes with industry are
more effective to impact the innovative performance of industry. There is no
one-size-fits-all approach to stimulating the contribution of academic re-
search to (regional) economic development that so many governments have
been pursuing. The results from the still developing literature calls for a
broader view of the role of universities and public research organisations —
as creators, receptors, and interpreters of innovation and ideas; as sources
of human capital formation; and as key components of social infrastructure
and social capital. ... To progress, policy makers should be more serious
about evaluating their instruments and support more systematic data collec-
tion on the various pathways for universities’ contribution.

Veugelers (2014, p. 28)
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EXTENDED SUMMARY

This extended summary presents key themes
and conclusions from the literature review as
well as the author’s reflections on possible pol-
icy implications of these conclusions. Refer-
ences to the literature are available in the report.

Policymakers are pushing for faster, greater
returns on public investments in science
Since the 1970s, policymakers around the world
have sought to boost both the extent as well as
the effectiveness of university-industry collabo-
ration in order to stimulate innovation that can
drive national and regional economic growth
and competitiveness. Universities are seen as
catalysts for growth that provide talent,
knowledge and inventions to the so-called
knowledge-based economy. Industry is then
seen as the engine that transforms research
into marketable products, thus powering the
economy. But the interplay between public re-
search organizations and private firms is often
suboptimal or even entirely lacking, leaving
room for public intervention.

A “third mission” for universities
Universities’ main contribution to society lies in
the education of skilled graduates and the wide
dissemination of research knowledge, tech-
nigues and instruments. This generates sub-
stantial value to society; according to reviews, a
conservative estimate of the return on invest-
ment in public science lies between 20 and 40
percent. However, the effects of university re-
search are mostly indirect, long-term and diffi-
cult to measure. Meanwhile, politicians are un-
der pressure from intensified global competition
and constraints on public funding; they there-
fore call for measurable results from public in-
vestments in science than can legitimize these
investments while boosting economic growth
and competitiveness.

Universities are thus expected to deliver more
“relevant” research with a direct impact on inno-
vation and growth, also in the short-term. This

11

has been referred to as a "third mission" for uni-
versities, alongside their traditional missions of
providing research-based knowledge and
skilled graduates. This "third mission" refers to
an obligation to actively promote the dissemina-
tion and commercial exploitation of university
research, notably through direct collaboration
with firms and by patenting university inventions
and licensing or selling the intellectual property
(IP) rights to those inventions to established
firms or new "spinout" firms.

Something old, something new

Expectations for universities to engage with
their surrounding community are not a new phe-
nomenon, but rather represent a shift back to
older (pre-WWIIl) models for the "social con-
tract" between societies and universities. Uni-
versities in both Europe and the US have a cen-
turies old tradition of serving the needs of the
private sector and society in return for receiving
public funding. What has changed in recent
decades, however, is the institutionalization of
university-industry collaboration in academia.
Moreover, this collaboration is increasing in
both volume and variety in regards to the types
of collaboration mechanisms used. Also new is
the focus on universities' role in actively promot-
ing and even pursuing the commercial exploita-
tion of research results, particularly through pa-
tenting and the formation of spinout companies.

Technology transfer is an investment in the
dissemination of science — not a cash cow
Policies to promote university patenting, licens-
ing and spinouts have been inspired at least
partly by anecdotal evidence of successful re-
search commercialization by a handful of US
universities, and by hopes that these activities
might supply universities with additional income
in a time of public budget constraints and rising
costs of research. These hopes have, by and
large, been disappointed.



A review of international studies confirms that
very few universities succeed in making money
from their patents. For example, studies have
shown that the top 10 percent universities as in-
dicated by licensing income account for 85 per-
cent of all university licensing income in Europe
(European Commission 2012) and 70 percent
of all university licensing income in the US (Val-
divia 2013). Moreover, even among the 20 top-
earning universities in the US, only 5 generate
enough income to cover the costs of their tech-
nology transfer activities (ibid.).

Moreover, the universities who do succeed in
making money from their inventions owe their
earnings to a very small number of exception-
ally lucrative patents; most patents generate lit-
tle or no licensing income. Finally, the literature
shows that the universities who make the most
money from their technology transfer activities
are also those that receive the most public fund-
ing, hinting at a positive relationship between
successful transfer on the one hand and re-
search quality and resources on the other.

Similarly, the Danish technology transfer sys-
tem, which was designed to be financially self-
sustaining, is not likely to generate a profit and
will not even reach the breakeven point in most
universities. This suggests that costs involved in
technology transfer should be seen as invest-
ments in research dissemination and applica-
tion rather than as a potential source of income
for the universities; this has important implica-
tions for how resources for technology transfer
activities are prioritized and used.

Spinouts are not always an effective means
of commercializing research — and have so
far yielded disappointing aggregate results

Relatively little is known about spinouts from
Danish universities, except that they have in-
creased significantly in numbers since the early
2000s. There is limited systematic insight into
the nature, funding, strategic choices or long-
term performance of the spinouts that have
been established. Similarly, there has been little
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independent evaluation of efforts to boost the
number or quality of spinouts in recent years.

Spinouts are seen as suitable and effective ve-
hicles for advancing the exploitation of research
and are most prominent in science-based and
high-tech sectors. But the suitability of spinouts
as a vehicle for commercialization depends,
among other things, on the effectiveness of pa-
tents in protecting the invention and building a
strong patent portfolio, the importance of com-
plementary assets for the exploitation of the in-
vention, the age of the industry, the degree of
market segmentation and the average firm size.
Also, spinouts involve a greater commitment
from the inventor researcher than licensing: the
transition is greater (as inventors, researchers
will often play a role in the spinout, at least ini-
tially), and the stakes higher. Yet keeping the
inventors involved in a new venture has been
shown to be crucial in ensuring an effective
transfer of technology to the spinout. However,
most researchers are neither particularly inter-
ested in or suited for entrepreneurship, and usu-
ally lack the commercial network, experience
and skills to engage effectively in entrepreneur-
ship.

Despite the focus on and increased volume of
academic spinouts, their financial results have,
so far, been modest, and their impact on eco-
nomic growth limited, not just in Denmark, but
worldwide. In fact, most academic spinouts re-
main small and grow less than other high tech
companies. This may indicate lower average
quality; in fact, it has been suggested that busi-
ness cases for academic spinouts are not sub-
ject to the same requirements as business
ideas in highly competitive entrepreneurial envi-
ronments with better abilities to assess com-
mercial potential, and that close ties to the par-
ent university may even keep ventures “alive”
for longer than warranted (though such ties can
also be very beneficial to spinout firms). How-
ever, scholars have argued that even if univer-
sity spinouts are not high-growth firms, by virtue
of their research-based and thus cutting-edge



nature, they may still make a significant contri-
bution to the innovativeness of their customers
or be transferred to and exploited commercially
by other firms, e.g. through an acquisition.
Thus, profit and growth may not be the only suc-
cess parameters for university spinouts.

Finally, the survey of the literature shows that
academic spinouts are characterized by a high
degree of heterogeneity in terms of e.g. their re-
sources, their business models and the institu-
tional settings from which they emerge. Moreo-
ver, there is not one “recipe” for creating spin-
outs but rather several possible approaches. As
one study puts it, “universities can adopt differ-
ent strategies yet achieve similar results” (Ber-
begal-Mirabent et al. 2015, p. 2277).

Patents and spinouts are just "the tip of the
iceberg"* — and have obscured other, more
important mechanisms for interaction
Policymakers have focused heavily on patents
and spinouts as indicators of universities’ con-
tribution to innovation and growth. Yet the evi-
dence shows that these are but two of many
channels through which universities interact
with industry and create value for society. They
have become policy darlings because they are
relatively easy to measure and associated with
tangible economic results. They have become
almost synonymous with university impact on
industry and society, even though that impact is
primarily generated through other, less visible
mechanisms, e.g. collaborative R&D, contract
research, consulting, staff mobility, collabora-
tion on training of students or staff, informal col-
laboration etc. For example, the most common
mechanisms for interaction with industry among
Danish researchers are joint research projects,
collaboration on teaching of students, training of
young researchers, and providing advice on an
informal basis.

1 Credit for this metaphor goes to Salter (2002) and Perk-
mann & Salter (2012).
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The literature also indicates that mechanisms
for collaboration cannot be viewed separately.
For instance, commercialization will often be an
outcome of or follow-on activity to actual collab-
oration between university researchers and in-
dustry, rather than a stand-alone activity. Com-
mercialization may also be accompanied by col-
laboration, e.g. when spinouts work with the re-
search labs that they originated from, when the
aim is to transfer tacit knowledge to or explore
new research avenues with companies that
have licensed an invention. Moreover, the liter-
ature shows that good university-industry ties
are often long-term and make use of multiple
mechanisms for knowledge exchange; they are
usually built on (and reinforce) strong personal
ties between individuals.

Policies to stimulate  university-industry
knowledge exchanges should take into account
possible interdependencies between mecha-
nisms. For instance, IPR licensing may lead to
sponsored research, or consulting, contract re-
search and collaboration on teaching may open
the door to collaborative R&D. In particular, the
literature indicates that more attention should
be paid to contract research and consulting,
which can help build trust among collaborators
and pave the way for new collaborative ven-
tures, particularly in the social sciences and the
humanities where formal R&D collaboration is
less common. The survey of the literature also
suggests that informal mechanisms such as
personnel exchanges and other form of staff
mobility can play an important role in strength-
ening personal ties, building trust, and transfer-
ring tacit knowledge. This indicates that such
mechanisms for collaboration and knowledge
exchange should be encouraged and supported
as a means of promoting stronger and more val-
uable ties between academia and industry.



Technology transfer
(sale & licensing of IPR; spinouts)

Collaborative R&D
Contract research
Consulting
Collaboration on teaching and training

Sponsored research, gifts and
endowments

Informal meetings, advice and
exchanges

Mobility of staff

Other dissemination activities



Overall, the evidence indicates that it is counter-
productive to seek to increase specific mecha-
nisms for university-industry knowledge ex-
change without taking interdependencies with
other mechanisms into account. Policies aimed
at promoting long-term collaborative relation-
ships between academia and industry should,
according to insights from the literature, recog-
nize the importance of using multiple mecha-
nisms for collaboration and strong personal ties,
rather than promote selected mechanisms, e.g.
patenting and spinouts. Moreover, it is im-
portant to recognize that the most effective set
of mechanisms for university-industry collabora-
tion will vary between disciplines and industry
sectors, and between researchers and firms.

What you measure is what you get: when
proxies become de facto goals?

The use of quantitative indicators to measure
knowledge exchange has reinforced the rather
single-minded policy emphasis on patents, li-
censing deals, collaborative agreements, spin-
outs etc. Such indicators may for instance give
universities incentives to focus on increasing
the number of patents granted rather than on
getting higher quality disclosures through early
dialogue with researchers (which may actually
decrease the number of disclosures), or to pur-
sue licensing deals or spinouts in cases where
other mechanisms for collaboration might offer
a more suitable path to commercialization and
even in the long-term generate more income for
the university through e.g. contract research,
consulting fees or sponsored research.

When quantitative indicators are not tempered
by informed, qualitative insight, they become
simplistic performance goals that can lead to
counterproductive behavior. There is a wide
consensus in the literature that the lion’s share
of value generated through university-industry
knowledge exchange occurs via various forms

2 Credit for the phrase “proxies becoming goals” comes from
Langford et al. (2006).
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of formal or informal collaboration. This is sup-
ported by data on universities’ external funding,
e.g. for British universities, where just 3 percent
of the total income stems from licensing or sale
of IP. By comparison, 30 percent is derived from
contract research, 29 percent from collaborative
research and 11 percent from consultancy
(HEFCE 2015). This underlines the importance
of moving away from using simple proxies and
absolute performance counts as indicators of
the value created at the interface between uni-
versities and industry. At the very least, current
governmental efforts to broaden the set of indi-
cators used to assess knowledge exchange and
to recognize the importance of other, less visi-
ble mechanisms for university-industry interac-
tion (as seen e.g. in Styrelsen for Forskning og
Innovation 2014, 2015a) should be continued.

Better policymaking requires more system-
atic, holistic evaluations

Several studies lament the lack of high-quality,
systematic evaluations of policies and policy in-
struments aimed at increasing university-indus-
try collaboration and/or the commercial exploi-
tation of university research. Evaluations are of-
ten focused on single programs or parts hereof
and on the narrow objectives of a specific pro-
gram, rather than the original and often more
broadly intended effects that motivated the es-
tablishment of the program in the first place.
Better, more informed policymaking requires
more systematic evaluations, based on a sound
intervention logic and using a relevant mix of
state-of-the-art methods.

In addition, studies argue that many evaluations
are aimed at relatively short-term objectives,
driven by current political agendas and focusing
on input and output additionality, rather than on
identifying longer-term learning and innovation
effects. This may lead to an underestimation of



these effects and, in turn, underinvestment in
R&D instruments.

Is increased collaboration and commerciali-
zation harming academic science?
Concerns have been raised that the increasing
focus on collaboration with industry and on the
commercialization of academic research may
have unintended effects on the long-term pro-
gress of science. More precisely, there are con-
cerns that researchers who engage with the pri-
vate sector will shift their attention away from
disinterested, long-term fundamental research
towards commercially-oriented pursuits and
more applied research that is easier to patent
and/or has greater short-term commercial po-
tential. By and large, the mounting evidence de-
scribed in the literature suggests that these con-
cerns are unfounded. There are but few indica-
tions that researchers will shift their research
agendas towards more applied work with faster
or greater commercial relevance. In fact, stud-
ies suggest applied problem-solving can pro-
vide valuable inputs to fundamental research,
and that most researchers are unlikely to aban-
don their autonomy and scientific goals in order
to pursue collaboration with industry and short-
term commercial goals.

Moreover, the survey of the literature indicates
that industry collaboration and scientific perfor-
mance are complementary rather than compet-
ing activities. That is, researchers who engage
with the private sector are likely to also show
strong scientific performance in terms of high
productivity (as indicated by the number of sci-
entific publications they produce) and scientific
impact (as indicated by citations to their publi-
cations). However, a handful of studies also find
evidence of diminishing and possibly even neg-
ative returns to scientific performance, suggest-
ing that it is possible for researchers to work too
closely with industry.

Moreover, these findings tell us nothing about
the direction of causality: are collaborating re-
searchers better scientific performers because
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they engage with industry, or are they better at
engaging with industry because they are excel-
lent researchers? It is possible that neither is a
consequence of the other, and that they are in-
stead both related to other, unobserved factors
such as for instance the personal characteris-
tics of the researchers, the availability of addi-
tional resources, or the particular types of re-
search problems that the researchers work on.
As such, it cannot be extrapolated from these
studies that all researchers who collaborate with
industry will show strong scientific performance.

Also, more research is needed into the relation-
ship between industry collaboration and teach-
ing. Cooperation on teaching is one of the most
used mechanisms for collaboration, yet we
know almost nothing about how such collabora-
tion affects the relevance or quality of teaching.
A Danish survey revealed that 72 percent of uni-
versity researchers experienced that collabora-
tion with non-academic actors has a positive im-
pact on the quality or relevance of their teaching
(DEA 2014). Studies from the UK and China in-
dicate that collaboration with industry has a
neutral or positive impact on teaching activities.

Other concerns regarding university-industry
collaboration are that the openness of science
will be negatively affected by a decreasing will-
ingn