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Abstract

This paper suggests that the established and distinctive dualisms invoked to describe aspects of
research and forms of organisation are unravelling and becoming less meaningful in 21st
century innovation, particularly as exemplified by university—industry collaboration in
biotechnology. The basic—applied dualism to represent types of research activity and the public—
private dualism to depict the nature of organisations are becoming redundant. Modern
biotechnology draws on such an array of knowledge, from various disciplines and
organisations, and with intricate, non-linear transfer mechanisms between actors, in order to
deliver a broad range of applications, that conventional labels are becoming irrelevant. This has
implications for the role and nature of the university in society.

The past is a foreign country: they do things
differently there.!

INTRODUCTION
Twenty years ago, in May 1985, a Green
Paper, entitled ‘The Development of
Higher Education into the 1990s’,
published by the Department of
Education and Science, went much
further than any previous UK
government initiative to encourage
universities to meet the needs of industry
more closely, and by doing so attract
private sector finance. The Green Paper
painted a picture of the future in which
universities would be much more
responsive to the needs of industry by: (a)
putting greater emphasis on the needs of
science and technology; (b) encouraging
industry to take an increasingly important
role in funding and guiding university
activities; (c) linking universities and
industry to encourage the transfer of
technology; and (d) fostering an
entrepreneurial spirit for the
improvement of economic prosperity.

A generation later, and after a review of
various initiatives in the intervening years

on the theme of university—industry
linkages, one cannot help but be
impressed by how much has been
achieved. One is also struck by how many
of the aspirations and antipathies prevalent
today are similar to those in the 1980s and
1990s. Perhaps the past is not that foreign
after all — many of the issues that
motivated policy initiatives a generation
ago remain with us, and various concerns
in universities today result from the fact
that we do not do things differently. Plus
¢a change, plus c’est la méme chose. In
particular, it seems that much of the
debate throughout this period has focused
on two abiding dichotomies: the ‘public’
versus ‘private’ nature of collaborating
organisations and the permeability of that
interface; and the ‘basic’ versus ‘applied’
nature of scientific and technological
activity and the balance aftforded to the
two.? Maybe this is inevitable, since the
use of mutually exclusive and jointly
exhaustive aspects of debate are a feature
of Western culture and philosophy.? One
wonders, though, if these two
dichotomies have become laden with
assumptions to the point where they have
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A new social contract
reflects the social
accountability of
university research and
requires that it address
social and economic
needs

become misnomers, and if progress might
be easier if we could dispense altogether
with such arbitrary categorisation. It is
suggested in this paper that the symbiotic
connections between academia and
industry in modern biotechnology are
doing precisely this — dismantling
redundant dichotomies — and may
provide an exemplar for other
technology-based collaborations.

CHANGING ROLE OF
UNIVERSITIES

The role of universities has evolved
considerably over the past two or three
decades.* Universities were once regarded
as focusing on two key roles — teaching
and research — which were exogenous to,
and independent from, specific economic
and social development imperatives. This
simple ‘social contract’ relied on a
dissemination model of innovation
whereby publicly funded basic research
flowed to the economy through a
‘Baconian’ linear process. In this model,
universities were seen solely as producers
of knowledge;® firms then took forward
those ideas the ‘market’ valued and
launched them as products. This drew
heavily on several aphorisms, worthy of
Francis Bacon,® presented in a seminal
report by Vannevar Bush.” The first of
these aphorisms was that basic research is
performed without thought of practical
ends: ‘Progress . .. depends upon a flow
of new scientific knowledge . .. The
responsibility for the creation of new
scientific knowledge . .. rests on that
small body of men and women who
understand the fundamental laws of
nature and are skilled in the techniques of’
scientific research.’® The second was that
basic research is the pacesetter of
technological improvement; advances in
basic science will be converted into
technological applications by the process
of technology transfer: ‘Basic research
leads to new knowledge. It provides
scientific capital. It creates the fund from
which the practical applications of
knowledge must be drawn. New products
and new processes do not appear full-

grown. They are founded on new
principles and new conceptions, which in
turn are painstakingly developed by
research in the purest realms of science.’
A third element in Bush’s argument was
that a nation would recapture the
technological benefit of its investment in
basic science: ‘A nation which depends
upon others for its new basic scientific
knowledge will be slow in its industrial
progress and weak in its competitive
position in world trade, regardless of its
mechanical skill”.'” To this end, Bush
recommended that, ‘If the colleges,
universities, and research institutes are to
meet the rapidly increasing demands of
industry and Government for new
scientific knowledge, their basic research
should be strengthened by use of public
funds’.!! Initially, this was well received.
President Truman informed Congress on
6th September, 1945: ‘No nation can
maintain a position of leadership in the

9

world today unless it develops to the full
its scientific and technological resources.
No government adequately meets its
responsibilities unless it generously and
intelligently supports and encourages the
work of science in university, industry
and . . . its own laboratories.’!

In time, however, the deficiencies of
the linear model of innovation, together
with increasing constraints on public
funding for research,'? led to new models
of innovation,'* and a new social contract
that reflected the social accountability of
university research and the requirement
that it address social and economic
needs."® Universities were asked to
demonstrate the relevance to industry and
society of their research and to act
commercially by tendering for research
contracts in the market, thereby
contributing to the erosion of the
distinction between public and private
sector research.!® As such, the political
consensus in the UK in recent years has
regarded university research as generating
new products and processes whose
commercial exploitation is a contribution
of universities’ research to wealth

creation.!”
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Upstream biomedical
research is likely to be
‘private’ in one or more
senses of the term

Growth in all forms of
third stream activities -
patenting, licensing,
consultancy and spin-
outs — has occurred in
major industrialised
countries

Universities in the UK have responded
to the call for ‘a vigorous and commercial
approach to the exploitation of university
research’’® which ‘has been shown to
have considerable commercial
potential’.!” Indeed, tangible
manifestations of formal interaction and
‘frequent and productive informal
contacts between scientists and firms’ as a
means to commercialisation have been
exhibited for many years.?

Consequently, the University Directors of
Industrial Liaison (UDIL) asserted that,
‘research carried out in United Kingdom
universities is outstanding in its innovative
and commercially exploitable results’.>!
This view was reinforced when
universities were described as developing
‘constructive and outward-looking
attitudes with a willingness to raise money
from non-traditional sources, to engage in
innovative projects and relationships with
businesses and public sector bodies locally,
nationally and internationally’.?? Today, it
1s recognised that universities perform
important roles as enablers, even leaders,
of regional economic and social
development and in regional innovation
systems;>> this has been captured in the
notion of a third role — the so-called
‘third stream’ or ‘third mission’ — for
universities.”* There has been
considerable growth in all forms of third
stream activities — patents, licences,
consultancy and spin-outs.*

Outside the UK, it was also popular to
perceive universities and public research
institutes as having a more entrepreneurial
role than before, and one in which ‘as
university technology transfer shifts its
emphasis from licensing to venture
formation . . . talented researchers develop
some ideas that may have great
commercial potential’.>® In America, the
Stevenson—Wydler Technology
Innovation Act and the Bayh—Dole Act,
both passed in 1980, changed the law in
two significant ways. The first act aimed
at transferring technology out of the
country’s national laboratories and
provided the means for others to access
the laboratories” developments.?” The

second allowed universities, not-for-profit
research institutes and small businesses
doing research under government
contract to keep the technologies they
had developed and apply for patents in
their own names.?®

Responding to a shift in US
government policy following the
introduction of the Bayh—Dole Act,
public research institutions and
universities have created technology
transfer offices to patent and license their
discoveries.?” At the same time, in the
emerging field of modern biotechnology,
new, dedicated firms sprang up in
research and development niches between
the upstream research conducted by
academic laboratories and the targeted
product development of pharmaceutical
companies.® In the USA, the university
was described as evolving ‘into an
enterprise capable of obtaining income
from its research activities’,>! leading to ‘a
new commercial ethos associated with
technology transfer’.*> Today, upstream
research in the biomedical sciences is
increasingly likely to be ‘private’ in one or
more senses of the term: supported by
private funds, undertaken in a private
institution, or privately appropriated
through patents, trade secrets or
agreements that restrict the use of
materials and data.

Similar changes to those in the UK and
the USA have also occurred in Japan over
the past two decades.®® The Ministry of
Education issued an edict entitled
‘Collaborative Research with the Private
Sector and Others’ in May 1983. This
inaugurated the system for collaborative
research efforts by national university
researchers and those in the private sector
on themes of common interest. Prior to
this, certain barriers stood in the way of
formal academic—industrial liaison, which
did not even begin until the mid-1960s;
and additional sources of finance, other
than those provided by the government
and for contract research assignments,
were unwelcome.?* Two decades later,
the institutional environment has changed
remarkably in Japan. In April 2004, the
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Studies reveal
substantial university-
industry linkages in the
UK and USA, but there
are questions about its
relevance and the
commitment of both
parties

Japanese government denationalised and
gave administrative independence and
corporate status to the 89 national
research laboratories and 99 national
universities — these became ‘independent
administrative institutions’ or ‘university
corporations’.>> The Japanese
government also opened up the system of
government-funded research for
unprecedented cooperative ventures
among various combinations of public
and private universities, former national
research centres and for-profit
corporations. Universities are joining
forces with venture capital firms in order
to strengthen their financial bases, by
building businesses from their research
findings and turning them into viable
sources of income.*® This has caused
some concern in Japan about what sort of
research is valued. Joint projects with
companies tend to be established to go
quickly to market, which has caused some
to complain about the abandonment of’
basic research.

Arguably, the transition in universities
to a position of less dependence upon
government support has occurred most
significantly in the UK during the past
two decades, but it can also be seen
elsewhere, such as in the USA and Japan,
despite being partially obscured by
absolute increases in government research
funding in selected research fields such as
health.?” Science is recognised as an
alternative engine of economic growth to
the classic triumvirate of land, labour and
capital, the traditional sources of wealth.*
Accordingly, changing the structure and
function of universities — the wellsprings
of many advances in science and
technology — has become a crucial task to
facilitate knowledge exchange with
industry in order to develop new sources

of innovation.*

ATTITUDES TO
COLLABORATION
University—industry partnerships have
existed for a long time. A number of
studies by historians of science and
technology show that close links between

universities and industrialists date back to
the mid-19th century.*” Their diversity
was certainly recognised decades ago:
‘There are already numerous and varied
contacts’;*! ‘Individual academic scientists
have a great variety of relationships with
private firms’.*> There is also evidence of
the incidence of these linkages. Rothwell
investigated small firms in the UK and
found that 55 per cent had regular
contact, with R&D activities being
undertaken in universities and similar
institutes, and 51 per cent had received
technical inputs of use to their innovative
activities.*> A subsequent comparative
study of science park firms revealed that
59 per cent had informal contact with
scientists in universities.** In the USA, an
early survey of industrial research firms
and their interactions with federal
laboratories identified workshops and
seminars, laboratory visits and technical
consultations as among the most
frequently used interactions.*

More recently, research based on
interviews with 800 small- and medium-
sized enterprises (SMEs) in the UK and
USA revealed that British universities
enjoy substantial links with business.*®
Apparently, two-thirds of British firms
use universities and higher education
institutions as sources of knowledge, and
almost a quarter of these businesses have
research collaborations with them. The
results also indicated that a third of SMEs
in the USA enjoy similar links with
universities, and that 14 per cent are
involved in research collaborations. While
the UK exceeded the USA in terms of the
extent of university—business links, the
study revealed that US collaborations
tended to be deeper and more beneficial
to companies. In all, 30 per cent of SMEs
in the USA rated their links with
universities as ‘highly important’ sources
of knowledge compared with 13 per cent
of UK firms. While one might reasonably
question the high level of university—
industry links found by the study, one
interpretation of the low score for the
importance of UK universities as sources
of knowledge may be because university
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Concerns about
collaboration lie at the
heart of the
basic-applied and the
public-private
dichotomies

research in the UK is seen as less relevant
to the needs of business, and university
expertise is not valued as highly as in the
USA. The words of Simon Davey, chief
executive of Scientific Generics, probably
ring true:

UK university—business collaboration
has been unsuccessful for too long.
The UK has an exceptionally strong
science and technology base, founded
primarily in our university research
capability. Yet business and academia
consistently fail to translate this
resource into profitable world-leading
technologies and products made by
companies with sustainable futures.
Both sides are equally to blame.
Business continues to limit its
investment in university-led — and, in
effect, state-subsidised — research and
development. In the UK, business
spends only 2 per cent of its available
budget on university research.
Academia, on the other hand,
consistently refuses to acknowledge the
link between research and profit.*’

Reaction to university—industry
collaboration has historically been varied.
Some authors have suggested that
academic researchers move easily between
academic and commercial research.*
Others have maintained that academics
are essentially unwilling to become
involved in commercialisation.*’
Concerns about collaborative work with
industry have included constraints on the
dissemination of knowledge, a drift from
basic to applied research, the principle of
individual industrial companies benefiting
commercially from publicly funded
research, and the belief that an academic’s
duty is towards scholarship and
intellectual enquiry, which has little in
common with the concerns of industry.
These concerns lie at the heart of the
dichotomies mentioned earlier. Louis ef
al. found that there was little evidence in
their survey of American academics ‘to
suggest that most life scientists are more
interested in commercial activities than
traditional scientific endeavours’.>” Other

research has found mixed attitudes or
evidence of greater willingness on the part
of academic scientists to become involved
with industry.>!

One explanation for the ambiguous or
negative attitudes towards academic—
industry collaboration appeared to be that
most researchers considered the costs to
their professional careers as greater than
any potential rewards.>> Others appeared
to resent what they saw as an over-
emphasis on R&D for commercial profit,
rather than for intellectual returns.> This
was echoed in Senker’s interviews with
over 100 UK university researchers and
their commercial counterparts in
biotechnology:

many academic researchers would
prefer not to have to take industrial
contracts at all. They believe the role
of the academic scientist is to do good,
curiosity-driven, ‘blue sky’ research,
whose potential significance for
industry may not emerge for many
decades. Reliance on industrial
funding, they fear, may deflect them
from doing basic research.>*

One wonders, though, if the ‘fear’
expressed by academic scientists genuinely
related to the prospect of science per se
suffering gratuitously because of industrial
funding or to the scientists’ aspirations for
secure, permanent positions. It is
interesting to note that industry doubled
its support for British university science
during the 1980s.%® The Committee of
Vice-Chancellors and Principals itself
acknowledged this in its ‘State of the
Universities’ (1991): ‘Increases in funding
from industry and medical charities have
more than made up for the lack of
government funding over the past
decade.”® The source of funding
invariably affects the nature of its
deployment. Industry funding is usually
directed to discrete projects and to
research positions of limited duration, but
does not routinely endow permanent
university positions.

Senker’s findings corroborated other
studies which found that academics
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Biotechnology provides
an exemplar of a new
form of knowledge
production

deliberately placed constraints on their
potential involvement in
commercialisation, in part because few
were strongly attracted by a profit
motive,”” and also because of the
resentment shown to pragmatic,
commercially-minded colleagues by ‘pure
science’-oriented faculty members, who:

seem to think that any kind of business
is self-serving and does not fulfil any
useful role in the community.>®

The scientist comes to feel as if he is
being treated as the enemy within . ..
the perceived reaction of colleagues
and university administrators to the
sudden appearance of the seed of
business within that environment.>

This dilemma is still faced by academic
scientists today:

Educators must use their own
judgment in deciding when to pursue
opportunities for profit. This is often
hard to do when outside critics urge
academic leaders to copy corporations,
while sentiments within the academy
resist anything that smacks of

commercial methods and values.®”

Part of this hostility is explained by
cultural differences between academia and
industry,®! to the extent that ‘managers
and biologists inhabit quite different
cultures’.®? In a survey of UK industrial
liaison officers, it was reported that
‘academics tended not to be driven by
personal financial gain and that the
opportunity to carry on research
unfettered by commercial sponsors and a
desire to see the results of their work
applied were more eftective drivers’.
Moreover, ‘academic staff are required to
focus in the main on publication success
and on securing new grant opportunities
rather than on taking old grant successes
through to commercial application’.®?
More recently, the Royal Society of
Chemistry raised the same matter in a
report on science spin-out firms:

Within universities, a mismatch exists

between academic and commercial
cultures. Universities by their very
nature reward academics for their
research and teaching efforts and do
not generally encourage or reward
entrepreneurship.®*

There have, though, been some
examples of countervailing evidence. For
example, an early case study of the UK
Plant Breeding Institute (PBI) touched on
the vanishing distinction between basic
and applied research, revealing that ‘the
early philosophy for the PBI was that
plant breeding must integrate research and
development, so that there is no arbitrary
distinction between “‘pure’” and “‘applied”
research or between physiology, genetics,
pathology . .. the staff themselves did not
perceive their discrete activities in these
simplistic terms . . . it was much more a
matter of making deals that respected each
group’s specific language, skill and
professional orientation to the job’.%°
More recently, there are examples of
academic entrepreneurs who recognise
the complementary aspects of academe
and business. Professor Stephen Davies,
the founder and chairman of an Oxford
University spin-off firm, has stated:

I have more money than I need to
survive with the lifestyle I lead. But I,
and my colleagues at VASTox, don’t
want to swap academe for business,
however much money we make. I
love chemistry and supervising PhD
students. I love doing my full-time
academic job. The business is a way to
fund my research group and to employ
PhD chemistry students.®®

COMMERCIALISATION OF
BIOTECHNOLOGY

Broadly speaking, the path to
commercialisation of a new technology
may be identified by three phases of
evolution: phase one (science-driven),
where primary emphasis is placed on
scientific research; phase two (fechnology-
driven), with primary emphasis on
technology development and
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The disjunction
between understanding-
inspired ‘basic’ research
and use-inspired
‘applied’ research is
little more than an
abstraction

standardisation; and phase three
(commercialisation), with primary emphasis
on commercial development and
application. Modern biotechnology
perhaps provides an exemplar of a new
form of knowledge production where
university—industry collaboration has
been evident in all three phases of this
evolution since its inception, driven
largely by scientific and commercial
requirements.

Universities and other publicly funded
research institutions were the birthplace
of biotechnology, and the frontiers of
knowledge remain largely in their
domain. The fundamental science and
techniques of biotechnology emerging
from universities proved to be vitally
important to the initial success of the
biotechnology industry and its subsequent
expansion.®” Moreover, the
unprecedented commercial rewards for
universities were realised from the
beginning:

For the first time in basic biomedical
research, the university has something
extremely valuable to sell . .. potential
profits from recombinant DNA and
monoclonal antibody technology are
enormous enough to make a
substantial difference in the financial
picture of any university lucky enough
to have on its faculty researchers on the

frontier of this science.®®

There are two main reasons why
university—industry interaction was
fundamental to biotechnology, and this
had a bearing on the subsequent nature of
the public—private and basic—applied
dichotomies. Firstly, the results of basic
biotechnology research activity were very
close to the form in which they were
applied; and the closer basic research was
to commercialisation, the greater the
opportunity for the university to become
involved. Secondly, the industrial
organisation of biotechnology had not yet
been determined. Biotechnology has
applications in many industries, and no
established industry — not even the
traditional chemical or pharmaceutical

industries — can be said to have been
pioneers in this field.®” In this industrial
vacuum, start-up biotechnology firms
emerged to become significant transfer
agents through which scientific advances
in university research laboratories were
translated into commercial application in
what has been characterised as ‘one of
modern history’s best examples of
technology transfer from universities to
industry’.”’ Nevertheless, expertise in
biotechnology remained substantially in
the university. These two factors — the
nature of the new technology (the activity
factor) and the lack of a clear industrial
structure (the organisational factor) —
provided the opportunity for universities
to become extensively engaged in the
commercialisation of biotechnology.

Basic—applied dichotomy

Basic research in biotechnology is close to
the form in which it is applied.
Biotechnology is an exemplar of the new
forms of knowledge production based on
multidisciplinary approaches and problem
solving in the context of application. The
development of biotechnology, as a form
of knowledge production, is characterised
by the convergence of a diverse set of
skills from a variety of disciplines. This
convergence and the linkages between
disciplines have eroded the boundaries
between what traditionally has been called
‘scientific activity’ and ‘technological
activity’. The foundational basic research
— most notably the discovery of
recombinant DNA methods and cell
infusion technology that creates
monoclonal antibodies — drew primarily
on molecular biology and immunology.
Although these early discoveries had an
inherent exclusivity, the science diftused
rapidly over time as linkages between
universities and industry expanded. Many
new areas of science — such as genetics,
biochemistry, cell biology, computer
science and nanotechnology — have
become inextricably involved in this
process of knowledge production.
Arguably, therefore, biotechnology is not
a discipline or an industry per se, but
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There has arisen novel
forms of pubic-private
linkages

Increasingly, there is
something of a myth
about the two sectors -
public and private

rather a set of enabling technologies
relevant to a wide range of applications.

In biotechnology, then, the disjunction
between understanding-inspired ‘basic’
research and use-inspired ‘applied’
research is little more than an abstraction
that is increasingly difficult to maintain.”!
Historical and cognitive evidence shows
that the distinctions of ‘basic” and
‘applied’ research are human
constructions and, as such, have become a
handicap to the emerging knowledge-
based economy.’? Again, this seems to
have been recognised early on in
biotechnology:

In reviewing the history and current
state of industrial microbiology, we are
struck by an abiding theme: mutually
beneficial relations between what we
have come to call basic research and
applied research ... This synergy
between science and technology, we
believe is the key to progress in
industrial microbiology.”

Recognition of the congruence between
basic and applied research vitiates the
ideological separation of these activities.
Until quite recently, academic scientists
generally accepted that the advancement
of knowledge was synonymous with pure,
theoretical research. Recent examples of
research, however, in which theoretical
advances have occurred in conjunction
with applied advances, have called into
question the assumption of a
unidirectional flow from basic to applied
research and industrial innovation.”* The
acceptance of dualisms, such as patents
versus publications” and ‘basic’ versus
‘applied’ research goals, were the obvious
expressions of a theory of knowledge
based on an underlying dichotomy that
placed scientific advance in opposition to
technological advance.

Public—private dichotomy
Biotechnology is a field in which public
research is a significant source of external
knowledge for firms.”® It exhibits a high
degree of formal linkage activity with
universities and public research institutes,

in terms of joint research and reliance on
literature and other codified knowledge;
and its researchers are also keen to be on
the unpublished grapevine through
informal networking.”” These relations
between laboratories and firms represent a
techno-economic coordination between
heterogeneous public and private actors,
which links science, technology and the
market in the production of scientific
knowledge to economic goods. Such
collaboration and knowledge transfer
between public sector research
organisations, especially university
laboratories, and private firms has been
intense since the early 1980s, and has
given rise to novel forms of public—
private linkages, such as the campus
laboratory and university spin-off firms.”
This has resulted in fundamental changes
in the funding and conduct of research.””

In recent years, the biological sciences
have developed more fluid and

8

overlapping organisational boundaries,
partly because of the expansion of funding
by mission-oriented agencies on a project
basis. As a new ‘technological paradigm’®’
biotechnology involves ‘specific search
models, knowledge bases, and
combinations between proprietary and
public forms of technological knowledge’.
That is, there is a ‘specific balance
between exogenous determinants of
innovation (eg university-based advances
in pure science) and determinants that are
endogenous to the process of competition
and technological accumulation of

particular firms and industries’.%!

firms involved in biotechnology . . .
have attempted to play an active role in
shaping demand . . . by intervening in
the public arena, encouraging
institutional innovations or attempting
to modify the regulatory and policy
environment that influences demand.®?

Increasingly, there is something of a
myth about the two sectors — public and
private. The accepted distinction between
the two is losing meaning in reality, with
the blurring of the interface. This is not
simply because many functions previously
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There remain some
misgivings about
combining the pursuit
of the truth with that of
profits

part of the public arena have been
privatised: ‘A large, vital and expanding
part of what is called the public sector is
for all practical effect in the private
sector’; it is also a function of the
symbiotic relationship between industry,
university and government in
biotechnology.®?

Significantly, both public science and
proprietary science have moved closer
to one another in what interests them
and what they can do. Both sectors are
performing basic research and doing it

well 84

The symbiotic connection between
academia and knowledge-based industry
is exemplified by the growth of new
biotechnology firms emanating from
universities; similarly, there have been
changes in the nature and structure of
biotechnology firms, some of which are
moving towards an academic mode in
operating as ‘quasi-universities’. These
firms employ postdoctoral fellows,
undertake fundamental research that can
be used to produce drugs, and share
knowledge, which formerly would have
been proprietary, with other firms in
research project consortia. Universities,
too, increasingly have corporate R&D
facilities interspersed among academic
buildings and departments as part of
regional economic development
strategies, and they resemble ‘hybrid’
organisations of academic—industry
collaboration. They have also become
marketeers of intellectual property and
venture capitalist investors in their own
spin-oft firms, inspiring the notion of the
‘entrepreneurial university’.% Thus, the
distinction between the activities of
universities and firms is coalescing in
biotechnology.®® As Robertson argued:

The development of new information
networks and the growth of centres of
expertise outside universities open up
the possibility that a new kind of
learning market may be forming in
which the campus-based residential

university is merely one of a number of

suppliers of higher education.®”

In conclusion, the previous
demarcations between ‘public’ and
‘private’ and between ‘basic’ and ‘applied’
research activities seem increasingly
irrelevant; and innovation in
biotechnology, together with
entrepreneurship itself, appears to be
diffused among diverse researchers,
disciplines and organisations.®

“The academic—industry divide is a less
clear-cut division than it has been for
years. A lot of major pharmaceutical
companies feel they need to address more
basic science questions if they are to
develop better drugs faster. Government
agencies, too, are shifting towards the

clinical end of the spectrum’.®

AN INSTITUTION FOR ALL
SEASONS

This is a time of considerable public
concern about the role of universities and
the direction of science in society.”
Pushing back the boundaries of
knowledge is a hallmark of a free and
civilised society,”! but there remain some
legitimate misgivings about the costs of
encouraging researchers to combine the
pursuit of truth and profit. Those costs are
substantial. They include short-term
profit undermining the commitment of
universities to curiosity-driven research,
that collegiality among scientists could
collapse, and that proprietary science
could threaten the open exchange of
knowledge. These have triggered a series
of exceptional scandals, from withholding
data, through undeclared interests in
supposedly objective clinical trials, to
dismissing faculty who attempt to publish
results that might upset a major corporate
sponsor. The financial incentives are also
substantial. Industry-funded research and
development in US universities stood at
nearly 7.42 per cent of the total in 2003,
but it is clear from surveys that in
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biomedicine a higher proportion of
faculty consult for companies than this
might suggest.” It is so high that in 2002
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The purpose of the
modern university: A
sanctuary in which to
cultivate the intellect
for its own sake; or a
mere forcing-house of
the intellect and a
product of corporatism?

the New England Journal of Medicine
weakened its stringent prohibition on
conflicts of interest for authors of reviews
and editorials.

More troubling were the results of a
survey of university and government
laboratories in the UK, which revealed
that at least one in ten scientists has been
asked by a commercial backer to tailor
their research conclusion or advice to
meet the sponsor’s requirements. The
survey showed that 7.9 per cent of all
respondents have been asked to modify
their results to suit the preferred outcome
of a commercial sponsor. The figure rose
to more than 15 per cent for female
scientists. A further 1.2 per cent of all
scientists had been asked to alter results to
obtain further contracts and 1.7 per cent
had been discouraged from publishing.”*
Likewise, researchers report withholding
publication of results that reflect
negatively on a commercial partner. A
Stanford University study found 98 per
cent of research papers sponsored by drug
companies reported that the products
studied are eftective. In contrast, only 79
per cent of papers not commercially
sponsored report positive results.”
Conflicts of interest such as these that may
arise for the academic scientist necessarily
lead to the impression that commercial
endeavours have transformed the ‘ethical
norms of scientific and medical
researchers’.”® Clearly, more
arrangements need to be put in place to
maximise transparency and clarify where
responsibility lies, otherwise such
behaviour will give sustenance to those
who think, like Erasmus, that commercial
activities are synonymous with ‘lies,
perjury, thefts, frauds and deception’.”’

To all intents and purposes, the modern
university appears to have renounced
Newman’s quest of universal knowledge
and the ‘cultivation of the intellect’ for its
own sake;”® in many ways it has become
what Pusey warned in the 19th century it
should not become — a mere forcing-
house of the intellect. This is a trend
against which later scholars also
inveighed; Oakeshott, for example,

argued that the imperialism of the modern
university was encouraging fits of absence
of mind about what was properly the
purpose of the university.”’ By idealising
individual independence and personal
detachment in science, writers such as
Merton and Polanyi articulated a
common belief: scientists operate best
under conditions of intellectual freedom
and lack of coercion from non-scientific
influences:

We may affirm that the pursuit of
science by independent, self-
coordinated initiatives assures the most
efficient possible organization of

science.'?

More recently, Graham has sided firmly
with Newman: the university should be
for the development of the critical faculty
that allows one to ‘see things as they are,
to go right to the point, to detect what is
sophistical, and to discard what is
irrelevant’.'”! Graham recognises that
there should be some institutions where
‘the pursuit of truth and understanding are
given special protection, not to the
exclusion of useful or socially relevant
subjects, but not principally in their
service either’. He recommends,
moreover, that these institutions will need
to be controlled by scholars, and their
independence buttressed by more and
diversified funding than is the case at
present.

Could it be, though, that universities
are reverting to type? After all, the
medieval universities were, in one sense,
extremely utilitarian in conception, and
often in a specialised way; and the 19th
century revolt against this was sometimes,
but not always, anti-utilitarian.'’> Even
worse than the accusation of being
utilitarian, the main concern today is that
the university has become subject to
quasi-scientific and quasi-economic
beliefs about its technological, financial
and social benefits.!"> The perceived
danger is that, as university
administrations take on more of the traits
and practices of the corporate culture
around them, ‘we will have made the
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The rise of the
entreprenurial
university

It is a moot point
whether
commercialisation is a
spur for creativity

university another product of an industrial
society instead of the ethical center by
which culture is transmitted and in which
independent thinking is done’.!**

There has undoubtedly been a marked
transformation in universities in Britain
over the past few years.'’> One of the
watershed changes has been the rise of the
entrepreneurial university, based on the
‘market’, with its emphasis on raising
productivity and consumer-focused
packages of teaching and research.!”® The
1997 Dearing Committee of Inquiry into
Higher Education made clear that the
driving force should be education for
‘business’.'"” It made an appeal for forging
alliances between universities and the
economy, recommending that universities
meet labour market needs and foster
research aimed at attracting investment.
Interestingly, though, Dearing was not
able to show what the economic benefits
would be from an increased investment in
higher education. That argument has still
to be won, and the victory will lie in the
detail — in the particular fields of research
and the quality of learning experience
where investment leads to economic
advancement.!”®

Commercialisation has certainly created
new trends: the language of ‘enterprise’
and the ‘needs of industry’ now pervades
higher education. It is a moot point,
though, whether this is a spur for
creativity. Arguably, intellectual inquiry
depends on isolated activity and research
free from the management and
accountancy imposed by the new
bureaucracies that universities have
adopted.'”” Good scientific research, the
kind of research that propels disciplines
into new frontiers, is perhaps still viewed
as the accumulation of creative individual
efforts; external influence in choosing
topics or objectives is counterproductive.
According to Polanyi, ‘Any attempt at
guiding scientific research toward a
purpose other than its own is an attempt
to deflect it from the advancement of
science’.!” The idea that universities
should operate along market principles
has become hard to contest, though.

There is a case for public accountability
given the amount of taxpayers’ money
going into universities; and apparently
worthy concepts such as ‘accountability’
and ‘transparency’ are difficult to oppose.
But, in accepting them, universities help
to sustain bureaucratic regulation of their
activity. It is difficult for universities,
then, to complain that what they do —
education and research — has an intrinsic
worth that relies on their independence
from vested political and economic
interests.

Given the current political ideology
and economic constraints, it seems
unlikely that the trend for increasing
university—industry collaboration will be
reversed or halted — if, indeed, that is
desirable. In a pithy and informed account
of the dangers to universities of putting
too much emphasis on commercialisation,
Bok also revealed some home truths
about the nature of universities:
‘Universities share one characteristic with
compulsive gamblers and exiled royalty:
there is never enough money to satisfy
their desires’. In consequence,
‘universities show signs of excessive
commercialization in every aspect of their
work’. Like individuals experimenting
with drugs, ‘campus ofticials may believe
that they can proceed without serious
risk’, but ‘the hoped-for profits often fail
to materialise, while the damage to
academic standards and institutional
integrity proves to be all too real’. The
pursuit of ephemeral profit leads to the
sacrifice of essential values: ‘Universities
will find it difficult to rebuild the public’s
trust, regain the faculty’s respect, and
return to the happier conditions of earlier
times’.!!!

These reflections on the nature and
future of the university naturally affect
biomedical research and
commercialisation, which rely on close
university—industry collaboration. The
knowledge, technology, skills and
resources needed in biotechnology rarely
reside in one organisation — the ‘locus of
innovation’ is a network in

112

biotechnology ' — so there is a growing
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changing

Benefits to universities
and the public of
academic engagement
with industry

convergence across the interests,
capacities and practices of public and
proprietary science. Consequently, the
very university—industry relationships that
some observers'!'? see as undermining
public science may be essential to
academic research endeavours in basic
biomedicine.

The context of academic science is
changing. Of course, scientists may still
see their research and its publication as
‘gift-giving’ to the larger community for
which they receive the intangible benefits
of recognition and prestige.''* At the
same time, however, the ideas and
findings of academic science more
frequently have greater commercial value
than in the past. What were once simply
contributions to the literature are now
frequently seen as providing funds for the
university or as forming the basis for
industrial collaboration. The institutional
and organisational arrangements that
maintain these endeavours need to
support an expanded concept of science
for the public good, where efficacy stems
from engagement rather than separation.
This calls for the adoption of ‘a
biomedical research strategy combining
the creativity and individual skill of
traditional publicly funded programs with
the technology investment and team
tradition of the commercial sector’.!!®
Policies that respond to conflicts of
interest by prohibiting cross-sector
collaboration — which, as we have
mentioned, are becoming
indistinguishable in any case — may dry
the well for fear of poisoning it. Rather,
there are likely to be benefits to
universities and the public of academic
engagement with industry. Academic
researchers have contributed substantially
to the development of new therapies to
improve human health. Several
universities, for example, hold patents on
antiretroviral drugs used to treat HIV/
AIDS. The legal power that ownership of
such intellectual property affords
universities presents the possibility of
public-interest benefits.!'® One could also
argue that universities, with their

inefficiencies and the vested interests of
many career academics (those with little
or no experience of working in industry),
have much to learn from the business
world:

The private corporation — guided by
the marketplace, stimulated by
competition, and regulated by
government — seems to possess a set of
incentives that drive its members to do
remarkably well in responding to the
desires of consumers and achieving
high levels of productive efficiency. In
contrast, the university strikes many
critics as a kind of anarchy, ill-suited
for any purpose other than securing
the comfort and convenience of the
tenured professors.'!’

In a recent article, Lord Broers
suggested that a second industrial
revolution occurred in the 1990s, brought
about by enormous strides in new
technologies.!'® While one may question
if this was a second industrial revolution —
others, for example, have suggested that
we are living through a fifth industrial
revolution — there are certainly ‘creative
gales of destruction’ or ‘long waves’ of
economic activity, in the sense conveyed
by Schumpeter and Kondratiev, which
seem to reflect present-day advances in
science and technology.'" As Vice-
Chancellor of Cambridge University from
1996 to 2003, Broers saw the role of
universities in society as organisations that
focus on fundamental research, are
effective at technology transfer, and apply
the full panoply of their ability and
resources to the needs of society — an
institution for every situation or
opportunity. He lamented, however, the
results of a joint international review of
universities which concluded that, while
some researchers in UK universities were
aware of the impact their work might
have beyond university boundaries, many
researchers ‘were not well informed or
motivated to produce external impact’.
Broers stated that the UK must address
these shortcomings if it is to maintain a
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The university must
preserve its position as
an open, disinterested
institution offering
informed, detached
critiques of society

university base that can supply business-
led innovation.

Broers’s comments about failings in
UK universities are matched by even the
best. In concluding their monumental
history of Harvard University, Keller and
Keller state that: ‘No institution is
without its warts . . . Its capacity to adapt
to intellectual, social and cultural change
has been the chief source of Harvard’s
success — and the chief source of its
problems and discontents’.'?’ While there
have been improvements in the past two
decades or so, much of the debate in
universities during this period seems to
have centred on finding an appropriate
role in society vis-a-vis industrial
collaboration. This has focused on striking
the right balance between the two
dichotomies of basic and applied research
and public and private structures.
Biotechnology arguably provides an
exemplar of university—industry
collaboration in an age when these
dichotomies are blurring and losing
meaning. Instead, perhaps the most
contentious outcome of increased
university—industry collaboration is that
the context of academic science will
change so that the university will find it
has abdicated its role as an objective,
independent critic, and forsaken or
weakened its norms of openness and
disinterestedness.

This need not be the case. Ultimately,
it is the obligation of the university to
look beyond short-term financial
incentives and take a stance in its long-
term interest. While this most assuredly
would include recognition that it is
bound to contribute to the solutions of
society’s needs, the university must also
preserve its position as the one institution
capable of simultaneously producing
knowledge, disseminating information
and offering informed, detached criticisms
of society. Whatever linkages universities
forge with industry, and for whatever
reason, the overriding consideration
ought to be the furtherance of
knowledge, both now and in the future.
Universities can and ought to have a

genuine affinity for, and important links
with, the ‘enlargement of knowledge’.
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