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niversities are adaptive institu-

tions, They resonate with and ad-

just to the political and economic
events taking place arcund them. The
nature and extent of the adaptations,
and the degree to which they alter esta-
blished academic norms and practices,
is a subject of continuing interecst
and concern, During  this  ceolury,
American universities have undergone
profound changes. Prominent among
these are the emergence of government
sponsorship of scientific research, the
institutionalization of academic free-
dom through the creation of the lenure
svstem for professors, the establish-
ment of classified military research,

and the beginnings of formal universi-
ty-industry ties. One can generally find
a correspondence between periods of
greates! change within academe and
[Muctuations at the national scale such
as war, economic and secial transfor-
mation, or scienlific/lechnological re-
violution.

Over the past decade, the American
research university has heen undergo-
ing a gradual but significant transfor-
mation that hrings it to a new stage in
its evolution. The lransformation re-
veals itzelf as a cluser coupling hetween
universities and industry, in values,
mission, institutional structure, and the
consciousness of their workiorces.

Some have argued that the changes tak-
ing place within academia do not re-
present a qualitative departure from
past practices, Moreover, they claim the
critics of university-industey ties exag-
gerate 1he negative impacts and neglect
the reciprocal benefits to both institu-
tions.

My own analysiz leads me to very
different conclusions, First, [ consider
the changes taking place within univer-
sities as they develap closer ties to the
corporate sector to be of great signifi-
cance, The new corporate-academic
parinerships have resulted in a crisis of
identity for those academic institutions
that have dared to give the issue serious



reflection. Among the guestions being
raised are: Whaose interests does the uni-
versity serve? What is the purpose of
research? Does corporate sponsored re-
search distort the university’s primary
mission and force the abandonment of
widely accepted norms?

Second, there are reasons why uni-
versity-corporate  relationships  hawve
intensified at this historical juncture.
The changes have been fostered by gov-
ernment policies, the world economy
and a technalogical revalution. In other
wnrds, the factors driving this translor-
mation are external to and in large pact
bevond the control of the academic sec-
lor,

Third, 1T do not believe that these
changes are temporary or of little conse-
quence to the culture of university
science. The new academic-corporate
partnerships have created novel stroc-
tures for financing research that make
universilies less dependent on federal
grants. If these [inancing arrangements
prove successful for a first generation of
institutions, they will serve as a model
for amuch broader representation of the
university community, The long term
consequence of these financial partner-
ships will be a new halance between
public and corporate sponsorship of
academic research ultimately affecting
the direction and compesition of re-
search programmes in the basic and
applied sciences.

The new structural accommoedalions
by the university that allow it to benefit
fram closer links to the corporate sectar
are beginning to affect the ethos of
science. Warms of acceptable behaviour
within the scientific community are
being modified: What was previously a
sharp demarcation between academic
and industrial science has become
blurred.

Faced with a more complex environ-
ment than existed in the first half of the
century, the modern university has
evolved into an instituiion of multiple
personalities. Each ol ils several per-
sonalities is useful to the fulfillment of
certain ends. Each embadies a vision
aboul the authentic role of the univer-
sily in American society, Conditions ex-
ternal 1o the institution may throw off
the balance belween the different inter-
ests. Typically, there is internal debate
and a new equilibrium is established. In
the covrse of the struggle, certain tradi-
tional values may be last, Dut the loss is
generally rationalized as a requirement
for survival or as a compromise Lhat
serves the national interest.

I shall start by exploiting the meta-
phor of multiple personalities within a
single arganism. Applied to the modern
resgarch university, the metaphoric

personalities are used to signify princi-
ples of instituticnal identity, The prin-
ciples deseribe an institutional mission
and provide a clarification of social and
professional responsibility. Conflicts
that arise over university-industry con-
nections often reflect different values
between one or more of the lour models
of institulional identity. The anthropao-
morphic metaphor of multiple institu-
tivnal personalities allows us to
understand the emergence of periods
where latent contradictions are re-
vealed as explicit antagonisms invol-
ving academic goals and praclices.

Four personalities of the mod-
ern university

Classical form: knowledge is
virtue

According to its classical identity, the
university as ivory temple gives prim-
ary emphasis to teaching. basic re-
search, and the critical examination of
cultural traditions of civilization. [tis a
place where knowledge is respected and
pursued for its intrinsic value, Science
is nourished by free and open exchanges
of information. Individuals are [ree o
choose research problems. There is no
place for proprictary knowledge. The
classical university is not designed to
serve any social or political purpose.
Knowledpge is viewed as ideologically
neulral. Science serves no master and is

bound by the norms of universal co-op-
eration,

Foundation of industrial society:
knowledge is productivity

The primary [unction of the university
is to provide the personnel and intellec-
tual resources for industrial develop-
ment. To ensure that a nation maintains
its competitive edge over other econao-
mies. universities must provide a
steady stream of new scientific and
technological knowledge. Free and npen
exchanges in science thal thresten in-
dustrial leadership are justiliably con-
trolied. Universities exist mainiy 1o
help industry turn knowledge into tech-
nology. technology into productivily,
and productivity into profits.

The guiding principle of the induostri-
al-academic mind is technology
transfer. Knowledae has not fulfilled its
funclion unless i1 can contribute to the
productive capacity of the industeial
peonomy. Some 1S, universities, nota-
bly Hensselaer Polylechnic Institute
Ceargia Institute of Technology, Carne-
gie Mellon University and the bMassa-
chusetts Institute of Technology, have
developed the industrial side to their
identity by forging exceptionally clase
relationships with the private sector.
providing excellent appartunities lor
faculty to patent discoveries, and, in the
process, adopting some of the norms of
corporate institutions,

Résumé

Cuatee traits de personnalité du systéme universilaire américain sonl
examinés a l'aide de mé&taphores données & identité institutionnelle. Les
multiples facettes de la personnalité de 'Université incluent: sa forme
classigue, selon laguelle “le savoir est vertu”; son rile de pierre angulaire
de la societé industrielle selon laguelle "le savoir est productivité”; sa
cantribution i la défense nationale grice & laguells “le savair est
sécurité”; et sa fonction d'investissement social oi “le savoir est justifié
par l'intérédt public”. L'article examine les changements qui sont apparus
au sein de la rechecche universitaice contemporaine au fur et & mesure
qu'elle a développé des liens de plus en plus étroits avec le secteur pro-
profit et redéfinl son identité institutionnelle. Les manifestalions de cetle
transformation sont illustrées par les liens académigues —corporatifs en
biotechnologie. La commercialisation de |'Université esl causée par des
facteurs macro-éeonomigues qui résultent en de novvelles politiques et de
nouvelles formules de financement de la recherche. Empressée, entre
aulres, par la position faiblissante des Etats-Unis par-rapport 8 d'autres
pays, ladministeation Reagan a stimulé linvestissement du secteur privé
dans la recherche académigue. Les résultats de ces politiques sur
l'université soni, entre autres, la commercialisation de la biologie el des
changements dans la structure normative de la science. Un principe de
confidentialité limitée remplace la circulatien libre de l'information; on a
mis laccenl sur le support de Pentrepreneurship des Facullés; el les
universités se sont accommadées de nouveaux conflits d'intéréts,
Linfluence corporalive est avssi en train de remplacer 'injection de fonds
publics dans de larges secteurs de la recherche académique. L'attention
des hemmes de science et des administrateurs universitaires s'est tournée
vers les bénéfices économiques de la recherche.




Academe and national defence:
knowledge is security

Since World War II universities have
been aiding the vountry's national de-
fence effort. Some view university re-
search laboratories and the scientists
who manage them as a national defence
resource, not simply during periods of
national emergency, but under normal
circumstances. To cultivate this re-
source, Congress crealed DARPA [De-
fense Advanced Research Projects
Agency] as one of the main tributaries
of Department of Defense support for
basic research. The willingness of uni-
versities to allocate theirintellectual re-
sources for the development of weapons
varies greatly, particularly between
those that are willing to peeform classi-
fied research and those who forhid i,

Faced with extensive rezearch oppor-
tunities through the newly proposed
Strategic Defense Initiative (SDI) or
"Star Wars" programime with estimates

of multi-billion dollar Department of

Defense research budgets, universilies

renegotiate their classification restric-
lions, University policies against clas-
silied research represent an important
bareier blocking fulfillment of the na-
tional defence model of academic insti-
tutions, S0 officials remain conflident,
however, that scientific expertise is
availahle to the highest bidder and
under conditions specified by the bene-
factor. For example, when asked how
his agency decided what basic research
gels funded, James A. lonson, head of
SDI's basic science programme, re-
ferred to the "Colden Rule"; "Ye with
the gold, rule.”™ In other words, the mil-
itary wiews the intellectual capital
within the university strictly from a
market perspective,

Universities as social invest-
ments: public interest science
Universities have an essential and di-
vect public interest function. Social re-
sources are invested for social benefits,
Seience and lechnology must he steered
by institutions accountable to the peo-
plein the interest of major sectors of the

“war agains! cancer” were based upon
the premise that the federal government
could achieve a distinel public purpose,
namely, the elimination of a dread dis-
ease.

There is another side to the public
interesl function. University scholars
are a public resource. They are called
upon to assess complex social, eco-
nomic and technological problems. All
agencies of government depend uponan
independent academic sector to render
honest and competent analyses of prob-
lems.

The four images of institulional iden-
tity exist as part of the modern research
university. Some universities express
one of their multiple institutional pee-
sonalities more aggressively than ath-
ers, [Universities willing to  permit
classilied Department of Defense re-
search do so &l the expense of their clas-
sical identity by compromising
traditional scientific norms. Al limes
bwo or more personalities provide mut-

will he under enormous pressure to  society. Targeted programmes like the  ual supporl. Weapons research may he
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Canada o UmverSItles
Under Flre and For Hire?

In Ehe accompanying artmle and in an equally’ m51ghtfu1
companion piece published in 1985 Sheldon Krimsky
shows that corporate priorities are shaping fundamental

:hanges in the nature of umwrm‘t}r “based scientific re-
~search in the United States, and in academics’ perception

of their relationships with clients outside the university.
An article published last year in Canodian Dimension?
pointed to the development of a similar trend in Canada,
ciling as an example the 1983 establishment of a group
called the Corporate-Higher Education Forum [CHEF],
composed of “university presidents and senior executives
of major Canadian corporations” including Northern Tele-
com, Xerox Canada, Shell Canada and the Royal Bank. A
recent article in the Globe und Mail quoted the current
chairman of CHEF [also the chairman of Mutual Life Assu-
rance Co. of Canada and chancellor of Hamilton, Ontario's
MeMaster University) as saying that: “Previously, univer-
sities had virtually complete autonomy over their own
agenda, . . Now they have to negotiate program planning
with corporate donors. There's an enormous sense of ap-
prehension about how rlmls going to change universi-
ties. 2

CHEF is far from alone in seeking tointroduce corporate
priorities into university decision making. The Science
Council of Canada was once the generator of thought-
provoking studies like Conada as o Conserver Society.
MNow an unabashed advocale for industrial growth at any
cost, the Council has coneeded in its plan for a study on
“Canadian Universities and Economic Renewal" that:
“Teaching and basic research are major roles of the univer-

mute_rjials as the prirrier uf_thu world economy,” according
to the brochure explaining the study, "the university'srole
in creating wealth — too often under-rated — becomes -
crucially important. . . . Canada's future prosperity in-

creasingly depends. on des:gnmg effective ways to inte-
“grate the university and the marketplace.”s

- At least one corporate official has made a more explicit
pitch for “integrating the university and the marketplace.”
William Cochrane, Guaranty Trust's senior vice-president -
of corporale services, recently argued that “all professors
should be obliged to develop revenue-generating projects
as part of their responsibilities . . . a professor’s ability to
generate funds should be one of the-unnditinns’ af tenure.”

. While admitting that this might be far easier for faculty in

some disciplines than for those in others, he elaimed that
accepting tenure “without acrept:ng pprsona]respunmhll— ;

ity for the university’s financial wviability is irresponsi-

ble . .. Each universily faculty should be able {o
catalogue the expertise of its members and then market
those talents for fees or grants to corporations or other
clientele.”® The University of Toronto, Canada's academic
legend in its own mind, last year appointed Imperial's
vice-president for corporate business development and
technology. ad a special advisor to its president. According
to University Affairs, the new appointee [whose "salary
will be paid by Imperial Oil" but who "will work out of an
office on the U of T campus"] will advise the president "on
a broad range of issues such as planning and budgeting,
corporate fundraisingi corporate relations, and the univer-
sity's involvement in the feder1lguvernment s new match-

ing grants scheme for research.”s

sity, and must remain so. but as knowledge replaces raw
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rationalized as a public interest role of
acvademic institutions while extrava-
gant financial incenlives represent the
essential mativation. The concept of
multiple institutional personalilies
helps to draw attention to the adaptive
function of universities and the internal
struggles that take place over institu-
tional roles. In the next phase of the
analysis | shall discuss the emergence
of a new corporate identity in America’s
research institutions.

Manifestations of the new
corporate identity

Less than a decade ago, the start of a
new corporate influence on academic
institutions could be observed. The
changes taking place are a significant
departure from previeus periods when
corporale-academic relationships deve-
loped. The current wave of corporate-
university affinities is revealing itsell
in three modes. First, universilies are
entering long ferm agreements with
major corporations that define a re-
search programme, provide funding far

basic/applied science, and offer a corpo-
rate sponsor exclusive rights to market
discoveries. Second, universities are
developing their own corporate-like
structures to profit from campus dis
coveries. Third, an atmosphere has
developed that encourages faculty to
play the roles of academic scientist and
entrepreneur concurrently. Here are
some of the indicators of the transfor-
mation that is underway:

® [0 1978 industry funding of university
research constituted less than 3 percent
of the total university budget. In 1982,
industry contributions rose to between
G-7 percent of university research and
development.?

®The academic fields of biochemistry,
genetics and molecular biclogy have
been intensely commercialized. There
has been a dramatic shift in the atii-
tudes of binlogists toward commerciali-
zation of knowledge.

® A sizable number of multi-million dol-
lar grants have been negotiated he-
bween universities and corporations.

The intense competition between major
corporalions staking a claim to 1.5
science is a new phenomenon,

ehfany universities have established
new and aggressive policies for moaoni-
tering and patenting faculty discover-
ies.

®* Universities have invested in com-
panies started by one of their current
faculty who also holds a managerial po-
sition in the firm.

e A relatively new kind of arrangement
in university-industry relationships
which has emer‘gt'r] istheestablishment
of a nan-profit buffer to funnel cantract
research meney and royalty payments
between the university and the com-
pany.?

#Foreign corporations have hegun lo
negotiate sizable research contracts
with American universities

*Some universities have started for
profil firms to licence and market tech-
nologies.

Any one of these developments stand-
ing in isolation might not warrant the

_ Clearly, only large and wealthy firms like Imperial [Can-
ada's largest vil company and the Canadian subsidiary of
Exxon, the world's lacgest oil company) can afford to buy
. access to the priority- setling processes which go on within
universities. Unions cannot afford to do so; neither can the
single mothers half of whom live below Canada’s poverty

. line, the homeless, or any number of other constituencies

~both organized '[like'envirunm'entalisfs}'and unorganized

whose prigrities ought argnably to be given at least as.

- much attention in decisions about what universities do
and how they do it. But how serious, in practice, is the

; corporate threat to Canadian universities' independence? -
- The March, 1987 Globe and Mail article cites some exam-

ples which may be of particular concern to environmental-

: “ists, like the University of Guelph's attempt to set up a_
. gravel pit on farmland it owns, and the fact that its "long- -

standing financial and research relationship with the agri-
cultural chemical indusiry has spawned a 16-hectare

‘technobusiness park’ in which private sector and govern- -
“ment tenants will lease university land on which to buli-:i_.

i iahuramnes anrl uthnr agnhusmess facilities.”*

Dvert ‘or, mshtutmnahzed censnrsh:p of faruity ‘lctlw-

ol Heslis llk?l!,-’ to remain infrequent. The real assault will be .
- far subtler, and far more effective. For instance, d&usmns

-'.ﬂhﬁut faculty appointments, promotion and tenure may
give growing weight to the probable attractiveness of the
candidate’s research to corporate spensors. And on many

. campuses, senior administrators are already chosen not

~just for their ability to provide much-needed academic
- leadership, but also for their ability to act as fund-raisers.
Yet university faculties must themselves accept much of
. the blame for the eurrent situation. Consistent underfund-

~ing of universities by the federal and provincial govern-
ments which, in Canada, provide the lion's share of
university budgets has created the financing crisis which

- hasled to aggressive pursuil of corporate grants and con-

. tracls. In a magnificently scathing article which is proba-

Canada’s universities, a member of the Toronta Star's edi-
torial board has noted that despite the financial crunch,
Canada's universities have been remarkably reluctant to

‘become the “high-profile problem-solvers' for oll ele--

ments of society which would lend credibility to the claim
that their familiar functions of teaching and scholarship

. deserve expanded support without associated obligations

to any particular economic interest. Undersiandably,
therefore, financial support for unive_rsi!ies tends to rate
relatively far down most governments' lists of political

prmmtles Universities are seen as ‘}ust another vested
_ interest competing for scarce rpsourros,"f" and one without
' a strong constituency or a convincing case.

. Alternatives welcomes the comments of readé]_.‘s about
the changing mandate and priorities of Canadian universi-
ties, an about how these changes will affect the fuh:rr of

_environmental concerns in Canada,
L Ted Sohvecker

- 18 Krimsky,

*The Corporate Capture of Academic Science and its
Social Costs" Genelics and the Law I11, ed. A Milunsky and G,
‘Annas [MNew York: Plenum Press, 1985) See also M. Kenney,
Biotechnology: The University-Industrial Eampiex [New Haven:
Yale University Fress, 1086],
2 H. Buchbinder and [. Nelson, “Universities ‘For Sale’s the need for :
an a]!ernatwe vlsmn'." Conodian .I.Jlmensmn ZI:I[!_] March 19586:
DL
AT Harns. "Cash- starved unwersmea newuusl:,r woping husl- :
mg-;a * The Globe and Maoil, March 30, 1987: B1, B10,
s*"Winning in a-World Eu:u:rnumy lbmchure] [OttaWA' Suivt:rc

ﬂuunm] ‘of Canada, 1987).

5 'hdake pmfessurs pay their wa}r." The Globe and Mail, ‘“Iu-
i-ember 3, 19RGAT. 7
s Corporate executive joins T.IﬂfTanspacmiadvlscr. Liniversify
Affairs, October 1986: 7, : ;
T Harris, op.cit.. p. B10.

- BK. Warden, "Universities must make Eh"]l‘ own case for public

and guvermneni support’, CAUT Bulletin, April 1985: 8.
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Scientists who
can generate
patentable
discoveries are
afforded a new
status within
their institutions
— producers of
marketable
knowledge.

interpretation that the modern research
universily is undergoing a transforma-
ticn. However, the combination of these
indicators makes a strong case that a
new corporzte-academic identity is
gaining hegemony and widespread so-
vial avceplance over the classical iden-
tily, Concurrently, universities are also
building stronger bonds with the De-
partment of Defense. While this is
equally an important trend that threat-
ens to eliminate certain classical aca-
demic traditions, it will not be the
subject of this paper.

What are some of the effecls of the
new gorporate personality? The direct
pulcomes are additional sources of in-
come for universities and their research
faculty, more direct control of academic
research by corporations, new res-
traints on the {low of scientific informa-
lion, and special forms of entrepreneur-
ship for academic scientists. More sub-
tle changes can be found in the
consciousness of scientists, A new atti-
tude aboul the proper rale of the aca-
demic scienlislt is emerging.
Entrepreneurship is not simply toler-
ated ar seen as a8 denigration of one's
purer pursuits, it is now viewed as
another milestone in one’s professional
career,

For the corporate model of academia,
scientific discovery takes on a dual sig-
nificance consisting of truth and eco-
nomic value, There will always he many
things to discover in nature, Science,
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aftter all, is an endless [rontier, Why not
puraue truth that bears econemic value?
Will the intellectual pleasures be any
less? Slowly, the reward structure
changes, Scientists who can gencrate
patentable discoveries are afforded a
niew status within their institutions —
producers of marketable knowledge,

Milestones in the corporate
iransformation of academia

The following are & few examples of the
trend toward a new identity. The illus-
trations cite shifts from classical values
and indicate the seeds of a modified nor-
mative structure of scientific research,

Washington University and Won-
santo entered inlo an agresmenl in 1982
whereby the company has agreed to
provide the university with $23.5 mil-
lion for rescarch over a five year period,
Under the contract, scientists al Wa-
shington University must presenl ma-
nuscripts 10 Monsanile so that the
company can review the results for pa-
tentable materials prior to publication.
In addition, faculty members have to
sign confidentiality statements in
which they agree nol to disclose prop-
rietary information, All funding must
be approved by an internal peer review
system consisting of four Mansanto eme-
ployees and four Washington Univer-
sity Scheol of Medicine Faculty, The
programme director must be approved
by Monsanto, Thirly percent of the
funds are allocaled to basic research; 70
percent are directed at applied re-
sparch. 5

Hpechst, a German pharmaceutical
corporation, established a new depart-
ment of molecular biology at Massachu-
setts General Hospital — an institution
with close ties to the Harvard Medical
School. The Hoechst-MOGH agreement
sets & number of restrictions on scien-
tists working in the department. Specifi-
cally, all manuscripts must be
submitted to Hoechsl 30 days prior to
submission 1o & journal; any consulting
with ather companies must be cleared
by Hoechst, Consulting for non-profit
organizations is permitted only under
conditions that it not interfere with the
company’s research programimne.

This phenonmenon is not limited to
the United States. At Montreal's MeGill

University, a private laboratory was
operating within the microbiology de-
partment with approval of the adminis-
tralion. Students and stall protested
thal the funds allocated for academic
vesearch were used for the company lab
[a practice called the commingling of
funds). The company was formed in
1882 by two of MeGill's professors who
discovered a mechanizm which had the
potential for cleaning up indusirial
weasles and noclear contamination by
removing toxic metals out of soletion.
The university not only gave its appro-
val for the location of the lahoratory but
purchased shares in the company. A
MuGill newspaper reported the rangs of
allegations: “Locks were changed and
the private labaratary was placed off
limits to anvbody but the lab's seven
researchers who were not allowed to
discuss their work with scientists in
their department,””

Whaether research funds originated in
government or in the private sector,
scientists were always accountable.
These new agreements point to achange
in the structure of sccountability. Most
governmenlt grant programimes ulilize
peer review in assessing research pro-
jects. Corporate-Tunded  science  em-
phasizes other norms of accountability.
Peer review is no longer pre-eminent.
Proprietary information shares the
stage as a value of equal import. Corpo-
rale-sponsored research reinforces a
culture of confidentially that extends
well hevond pre-publication review of
research.

A relatively new domain of corporate-
academic linkage is the field of public
policy. Far ohvious reasons thisisa sen-
sitive area of co-operation. Regulations
cast industry money. Consequently, ta
have influence over regulatory policy
that restricts market activities is equi-
valent to profits, It is no longer viewed
as & conflict of interest for a company to
support policy research at universities
in areas directly affecting the activities
of the corporation. One vehicle forexer-
cising such influence is the Corporate
Liaison or Corporate Affiliates Pro-
aramme, Traditionally, corporations
paid handsome fees to universities in
exchange for access to breaking re-
search and the science/enginesring fa-
culty. The current climate favouring
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university-corporate partnerships has
nurtured bolder agreements involving
policy research.

At my own university, Tufts, the
newly formed Center for Environmental
Management initially developed a blue-
print for a Corporate Affiliates Pra-
gramme thal offered sponsors an
unusually strong influence on policy re-
search. Currenlly, the Center is chiefly
funded by federal dollars. over $3 mil-
lion fram the Environmental Protection
Agency. [1s research agenda is directed
at  hazardouws substances, including
health effects, engineering problems
and public policy. A second dralt of the
Affiliates Programme was very explicil
in inviting member corporations to
shape the Center's apenda, Under the
plan, industry affiliates were permitted

It is no longer
viewed as a
conflict of
interest for

a company to
support policy
research at
universities

in areas
directly
affecting the
activities of
the corporation.

to review all Cenier proposals and to
have & "more direct bearing an the deci-
sion-making process that affects the
bottem line.” The proposed programme
also emphasized the influence corporate
members can have on students and aca-
demic curricula. As a result of internal
criticism from members of the Tufls [a-
culty the conditions of corporale mem-
bership were recast. The agenda-selling
role of industry affiliates was removed
from the programme.

Should Tuft’s Center for environmen-
tal management develop into & national
centre of engineering and policy studies
on hazardous waste. Under the earlier
plan, industrial affiliates would have
had an excellent vantage poinl from
which to influence the oulcome of fed-
eral policies that relate directly te their
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firms™ aclivities, Under such circum-
stances, Lhe division of responsibilities
among the industrial, policy and regula-
tory sectors would be precipitously
eroded.

External factors of influence

The international economy has been a
silent but significant [ector behind fed-
eral policies promoting  university-
industry partnerships. Several rising
industrial nations, notably Japan, have
made substantial entries into U.S.
markets, particularly automaobiles and
electronics. The enormous success of
[apanese industry has been attributed,
in great part, Lo its efficiency in exploil-
ing new technology for industrial pro-
cess and product design. Pointing to the
United States' failing competitive posi-
tion, Congressional attention has



Corporate sponsored research
reinforces a culture of confidentiality.

e

turned 1o investlmen! incentives in
stience and technology, the irrelevance
of academic research to industrial
needs, and improvements in technology
transfer. Falling in step with Reagan ad-
ministration proposals, Congress has
enacted legislation and supported pro-
grammes designed to stimulate innova-
Hon in American industry through a
close coupling of academic science-
fechnalogy and corporate research.

The Eeagan administration has ad-
vanced policies to stimuolale privale sec-
ler investment in academic research,
while federal dollars available to uni-
versilies have been severely cut. These
policies would be futile unless the uni-
Versities were receptive to greater cor-
porate/academic linkage, New [ederal
Patent lepislation has made it more al-
tractive for universities to exploit fa-
culty discoveries, and attractive tax
shelters and investment opportunities
have been crealed in the form of limited
partnerships for research and develop-
ment,

Muost university research is still sup-
ported by the government. Even for
those institutions that have large grants
from industry, the amount of industry
funding generally does not exceed 20
Percent of the total research and devel-
apmént budget. Far many years univer-
sities were enchanted with the
Pessibilily of striking gold by patenting
d discovery arising out of a federal
grant, Howewver, prior to 1980 the 1.5,
aovernment Jacked a clear and uniform
]hﬂliny on the patent rights to discover-
tes. Patents were not an important part
of university fundraising strategies.
Very few university patents generated
incomes over $100,000.2

A new law that took effect in 1880
gave universities greater ocpportunity to
benefit from faculty discoveries sup-
ported by federal grants, The Patent
and Trademark Law Amendments Act
of 1980 [P.L. 96-517) enables universi-
Lies and small businesses to make pat-
ent applications and enter into licensing
agreements without obtaining govern-
ment permission on a case by case basis.
Ti_'u.is law sends a clear signal to centres
of academic research that discoveries
are potential sources of income for the
mstitution whether they were sup-
ported by private or public funds. The
Potential financial benefits to all but a

[ew select institutions may not be great.
Bul the new policy contributes to the
rising entrepreneurial climate on the
campuses. [t made some universities
aware of a world of patent attorneys
and venture capitalists. Others were
thinking of more far-reaching ideas
such as setting up for-profit companies
to develep and market discoverias,
Another side to the academic-corpo-
rale equation is the attraction of private
capital to universities, Industry’s orien-
tation is toward short lerm profits and
product development, Other incentives
are needed to draw investments in basic
research, A creation of the revised tax
lawes, the Hesearch and Development Li-
mited Partnership (RDLP) began to gain
recognition in the early 1900 5 as an in-
strument for attracting H&D capital to
the campuses. The RDLP structure pro-
vides special tax shelters and high in-
vestment income. Investors can secure
the following benelits [rom setting up a
university-RDLP:#
® they can deduct R&D expenditures in
the yvear they are made;
® the deductions from R&D invest-
ments may he used to ofiset [shelter)
other income; and
e income from RDLP investments is
taxed at capilal gains rates.

The Mfice of Productivily, Technal-
ogy and Innovation (OPTI] was created
in the Department of Commerce in 1981
by the Reagan administration. OPTI ad-
vocated the use of RDLPs at universities
a5 4 means of generating alternative
sources of research capital and acceler-
atling the transfer of federally developed
and funded technology, The limitations
of the ROLPs as long lerm sources of
income are ciled by linancial analysts,
According 1o one ohserver, investments
in universily RIDLPs should not be con-
sidered unless the research will lead to
the development of a marketable com-
mercial product in approximately three
years.” Thus, once a university estab-
lishes an RDLP, its research will be
auided toward product development,

The company identifics precursor technol-
ogy in place &t public research institutions
Lhat [l areas the company has identified as
market needs. The company then enters
into appropriate agreements with the prin-
cipal investigators and the university or
research institution to carcy on ressarch
under contract al thal institution

Despite the current administration's
enthusiasm for them, university RDLPs
have not been widely used, Dat the few
that have been farmed are cited as mod-
els. A university serving as a limited
partner in an RDLPis a selling point for
investors. The university offersits rep-
ulation; its name may also be uszed to
help in the marketing of a produoct.
Here's how one analyst sums up the role
of ROLPs for universilies:

The RDLP oflers the university a new and
hatter approach to determine the commer-
cial potential of ils technelogy, fund the
davelopment of that technology, and hring
it to the market, The RDLP, due to tox laws,
15 an altractive vehicle for investors. [t
offers them the ability to deduct a large part
of their investmeni, and to have [uture in-
come taxed at capital gains rates, Finally,
the RDLF offers the university the oppor-
tunity to minimize its entanglement with a
commercial venlure, yel at the same Llime,
increase its chances of economic rewards. 12

The RDOLP, along with licensing agree-
ments, long term industry contracts,
and more liberal patenting provisions,
has contributed to a change in the way
that universities think aboul academic
research,

The genelics revelulion in the 1970's
was lhe ideal catalyst for developing
new corporate-academic linkages and
reshaping a field of science toward an
entreprencurial focus, for several rea-
sons. First, the gap between discovery
and application in molecular genetics is
narraw. The solulions to certain funda-
mental problems in gens expression
have immediate commercial value.

[[ln genefic engineeriog lhere seems o be

no phase of applied research; the dizscovery

of basic scientists may go directly and
swiftly from the laboratory bench in the
universily to a profit making venture.!?

Second, in contrast to fields like nu-
clear physics, biological research does
not require large teams in multi-million
dollar facilities. The intellectual resour-
ces for the new biotechnology industry
exist in small laboratories throughou!
the country. For the hundreds of start-
up firms seeking a niche in the research
and development market, the decentral-
ized character of the science means that
no one firm can gain a monopoly over
the expertise.

Third, the excess of demand over
supply for trained molecular biclogists
resulted in a great rush by firms to stake
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a claim on academic scientists, mast of
whom would nol leave their university
positions, through lucrative consulta-
tive relationships. Some scienlists, in-
clined toward entrepreneurship and
mesmerized by the expected financial
rewards, started their own firms while
holding on to their scademic appoint-
ments. :

In the 1960's, the microelecironics
field also witnessed strong linkages be-
tween academic scientists and indus-
try. However, a principal difference
belween microelecironics and biotech-
nalogy is that in the former case new
firms evolved directly out of acade-
mia.* The curren! generation of bio-
medical scientists establishing their
own firms are maore experimental and
aggressive than their predecessors in
forging close relationships with indus-
try. Also, the fact that most of the top
ranking molecular hiologists are ac-
tively involvedinnew firms gives a new
respeclability to academic corporate
linkages.

Stanford University's President Do-
nald Kennedy noted, in Congressional
testimony, thal unlike microelectronics,
the hiotechnology industry has shown
more intense corporate interest in the
basic research process. Moreover,
scientific affiliation has departed from
the fee for service in favour of pavments
In equity.t8

. . . the excess
of demand
over supply
for trained
molecular
biologists
resulted in a
great rush
by firms to
stake a claim
on academic
scientists.

The new structural forms for stimu-
lating industry investment in univer-
sity research are part of the Reagan
administration's masler plan to trans-
form the US. economy, The stralegy of
“privatization” — put simply, less gov-
ernment and more private enterprise
— has been applied to every phase of
American life [rom social programmes
to the government's own printing of-
fice® To achieve its goal, the adminis-
tration sought lower taxes, drew
national attention to the rising hudget
delicit [exacerbated by tax reduction],
and presented Congress with an auster-
ity budget in most major categories ex-
cepl delence, including many areas of
scienlific research,

This left the universities with a choice:
either cut back onresearch programmes
or enter into agreements with the pri-
vate sector. Universities began to ac-
cept the change in research priorities,
responding Lo critics by claiming that
they must accommodale to the new
funding sources or be left behind, These
agreements will eventually shill the
focus of research toward the agenda of
the investor,

The stronger linkage between univer-
sitics and corporations is part of the
Reagan administration’s narrowly con-
ceived industrial policy. Former presi-
dential science adviser Greorge

Keyworth argued that "most academic
and federal scientists still operate in
virtual isolation from the expertise of
industry and from the experience and
guidance of the marketplace™ " Key-
woarth attributed the separation of
academia from industiry as a "root cause
of the sluggishness of the economy”
Historian of technelogy David Moble
abzerves: “Industrialized nations, espe-
cially the United States, see [scientific
knowledpe] as the key to reversing their
weakened competitive pesitions in manu-
facturing and their balance of trade
deficits"*® The remedy is to develap a
new set of incenlives for creating closer
bonds between corporations and uni-
versities. These relationships are nour-
ished by reductions in federal support
for basic science.?

Changes in the normative

structure of science

It remains for us 1o understand how the
new corporale identity of the universi-
Lies is changing the normative structure
of science. Molecular biology provides a
useful case study for this analvsis. Not
only has it been studied extensively, bul
the rapid commercialization of biology
vesulting from the discovery of gene
splicing sharply illuminates changes in
the normative behawvior of the disci-
pline.




. .. universities
will not be able
to be what
they used to

be if they

wish to take

a bite of

the corporate

apple.

One view, widely supported by bio-
medical scientists, holds that hiologists
have slarted doing what physicists and
chemists have been doing for years.
They argue that the media's emphasis
un biclogy's advances toward commer-
cialization is a result of the public con-
froversy over genctic engineering.
Biology is falsely accused of being a
pacesetler in corporate-academic paet-
nerships and a progenitor of new con-
flicts of interest. This view is generally
supparted by a recenl study of the Con-
gressional Office of Technelogy As-
sessment:

LLS. university/induostry relalionships in
biotecknology will mast likely follow the
same pattern that they have in olher kigh
technology areas. First, scientific break-
throughs generatea peviod of hyperactivity
in university/industry relationships, This
hyperactivity phase is characterized by the
promise af "big bucks", which leads to a
short-term faculty and post-graduate
drain, After the industry goes through its
inilial phases, an equilibrium state is
reached and a fairly healihy svmbiotic rela-
lionship emarges. =
There is no question that bislogy has
been transformed. Bacterial strains are
not as freely exchanged as they used 1o
be. Some universities have found it ne-.
cessary to monitor the external activi-
ties of faculty. Most of the leading
molecular biologisis in the U8, have a
dual affilialion with universities and
industry.® A New York Times report
eslimated that at Harvard alone more
than 50 scientists had become affiliated
with commercial gene splicing estab-

lishments between 1980 and 198222 Pat-
enling and trade secrets have become
prolific in a field where they were once
rarely considered, One study published
in Science estimaled that 41 percent of
biotechnology firms with university re-
lationships derived at least one trade
secret from their universily supporled
research.

If thraugh these changes in biology
the houndaries of acceptable behaviour
within the culture of science have been
shifted, biology is not necessarily the
cause of the shift. lts commercialization
just came at the right time and in the
right form. David Dickson concludes
“Close links between universities and
industry are merely the reflection
within the research community of a
broader strategy adopted by 1.5 capi-
tal, namely ils efforl to tighten contraol
ower access (o the results of scientific
research™.z

Although the evidence is s1ill mount-
ing, there are clearindications of a trend
among research-criented institutions
toward greater accommodation to the
industrial mission al the expense of tra-
ditinnal norms of scientific behaviour,
The trend has spread to smaller institu-
tions that tend to be less vigilant with
respect to potential conflicts of interest.

Limited secrecy

"Limited secrecy” is replacing the un-
restricted flow of infarmation as an ap-
proved norm of scientific hehavioor.
Muost universities invelved in corporate
research agreements zsccept as a given
some delay inthe publication of manu-
seripts and the removal of information in
published studies that is deemed prop-
rietary by the firm. The tone of the liter-
alure on this issue is toward practical
compromise and away from science as
an ideal of social collaboration, Varrin
and Kukich®: weiting in Science, pro-
pose a set of guidelines for successful
university-industry  ties. The paper
builds an the assumption that "many of
sociely's needs could be met most effec-
tively if universities and indusiries
jeined their broad range of capabilities
and facilities”. The authors conclude
that universities will not be able to he
what they used to be if they wish to take
a bile of the corporate apple. Among the
norms suggested are

® graduate theses that disclose patent-
able material may be sequestered for
a year; and

® investigators may sign conflidential-
ity agreements prohibiting them from
divulging certain information for up to
five years.

That these discussions are taking
place in the open literature is a sign of
the increased tolerance for "limited se-
crecy’ as an emergent norm in academic
science. This is confirmed by Etzko-

witz®®, who conducted in depth inter-
views with scientists in twao
institutions. One respondent capsulized
the new ethic when he remarked that
“informing researchers without limit is
a nineteenth century idea”,

Faculty entrepreneurship
Universities have shown a willingness
ta suppart facully entrepreneurship
even invested in facully businesses and
rented space for commercial projects.
According to Elzkowitz: "Some univer-
sity administrations such as those at
Wayne State Universily, Rensselaer
Falytechnic Institute and Brown Uni-
versity, are explicitly encouraging their
academic staff to participate in indus-
trial enterprizes, viewing it as a contri-
bution 1o regional economic
development and as a means of gaining
financial support for the university".#
[n the past, faculty-owned firms have
been handled discreelly, Most universi-
ties have no restrictions against full-
time faculty holding managerial
positions in firms. The current debate
has shifled from whether faculty entre-
preneurship is appropriate to whether
universities should be able to invest in
faculty-managed [irms and whether
such firms should be permitted to spon-
sor research on the campus, Varrin and
Kukich frame the boundaries of the new
debale by olfering the compromise posi-
tion: a facully entrepreneur's company
should not be permitted to sponsor his
or her own research on campus, but a
company should be permitled to spon-
sor other research on campus, even
within the same department. Under this
norm, & senior faculty member with
managerial responsibilities in a firm
might serve in two roles with respect o
ajunior scientist, namely, colleague and
client.?* These mixed relationships in-
vite conflicts of interest that cannat he
avoided by vigilance or good faith.

Corporate grants

The introduction of multi-million dollar
corporate grants to universities Lhat ex-
tend over many vears is hecoming a
common practice, Over the past several
vears a new phenomenon has appeared
on the academic landscape: foreign cor-
porations have begun o invest heavily
in university research.® These grants
often involve elaborate confidential
contracts whose size and duration pro-
vide an unusually powerful influence
on the research and the composition of
the faculty, Avcording to some informed
ohservers, smaller universities excited
by the opportunities of research capital
are "giving away everything”w
Beyvond the problems of restricling in-
formaltion flow, corporate financing in-
fluences the faculty recruitment
process. Somelimes the company re-
serves the righl to review appoint-



ments. In other
faculty-indusiry appointments are
made. The Whitehead Institute-MIT
agreegment was a highly publicized case
in which an institution external to MIT
agreed to offer full-time researchers at
Whitehead tenure in the hiology depart-
ment. In exchange, MIT received $7.5
million.

Martin Kenney notes that universi-
lies are preparved to modify their con-
flict of interest rules to accommodale
entreprensurial ventures. Michigan
State University founded Neogen in
1881 — a privale for-profit company —
and changed its conllict of interest rules
te allow professors to acquire equity in
the company while also serving as ils
consultants.*

Conclusion

The classical image of the university as
a sanctuary for the produoction of
knowledae, set apart from the forces of
the marketplace and the power brokers
of palitical culture, is a fading memory
af a past era. Likewise, the indepen-
dence of scientisis to work on self-gener-
ated problems deemed worthy inand of
themselves is a vanishing expectation.

Does it make any difference if the pri-
vale seclor replaces or complements go-
vernment as the patron of science? To
the scientist, il may nol matter so long
as the professional reward system is
preserved. Privately financed research
may even involve less administrative
time than federal grants. To the univer-
sily administrator, corporate-financed
research produces overhead. provides
greater opportunities to young faculty,
and opens up new sources of income
through licensing agresments,

Where, then, are the liabilities? The
change from publicly to privately fi-
nanced research has profound implica-
tions for the production and atilization
of knowledge, Government-supported
saience is publicly accountable whereas
corporate sponsarship is accountable
anly to private investors, Peblic debate
overissues of preventative versus cura-
tive research frequently accompanies
reauthorization of appropriations for
the Matienal Cancer Institule. There is
no opportunity for public debale when
research is privately linanced.

Carporate-funded academic research
usually places constraints on the flow
of scientific information. Stinilar con-
straints may be found in government-
funded classified research, but not in
most sectors of federal sponsorship.
Ironically, some universities that refuse
to accept support for classified research
will accept provisions of “limited se-
crecy” in industrial contracts,

cases, joint

Even if the percentage of private sec-
tor support of academic science remains
small in comparison to federal dollars, a
few heavily endowed industrial pro-

jects can distort the values and mission
of the university. Industrial projects
bring with them a new kind of scientific
cullure thal rewards marketable re-
search and protects proprietary intor-
mation. One hiologist at Columbia
University observes that “information
and research material of the kind hith-
erto freely circulated among scient-
isis will be sequestered entirely or enter
public circulation at a much slower
pace. The peer review system gives
way to corporate review of propesals.

Finally, one of the least visible elfects
of the new corporate identity of the uni-
versity may also be among the most pro-
found, Scientists who shift their
allention to the economic benefits of re-
search or wha hold equity in firms that
market scientific discoveries cannot, at
the same time, serve society as disinter-
ested experts on the impacts ol the new
scientific technologies, One of the vilal
roles of universities — to provide inde-
pendenl expertise lo government wn-
contaminated by the motive of financial
association — is thwarted when indus-
try and academia become indistingui-
shable. The public interest would no
mare be served if every heart surgeon
had stock in firms producing artificial
hearts than it will be il every molecular
genelicis! has eguily in a biotechnology
firm, If the linkage between university
and industry continues, and the entre-
preneurial activity of faculty intensi-
lies, then academe will lose its special
status as an independent seclor, The
boundaries between academe and in-
dustry, like thase betwesn the hranches
of gavernment, muest be securely estah-
lished. Otherwise, the loss to society
will be immeasurable,

Eheldon Krimsky (s enassociole prafes-
sor of Urban and Environmental Palicy
at Tifts University in Massechusetts,
He hos written widely on biotechnology
policy and regulation.
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