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EXECUTIVE SUMMARY

Higher education and industry enter the 1990s with strong’ n-
centives to form alliances. The combination of academic lead-
ers in search of revenue, industrialists looking for a competitive
edge, and state and federal governments attempting to restore
economic vitality has resulted in dramatic growth m industry-
univérsity liaisons. Advocates claim that these liaisons arc inev-
itable, either because refocusing academic resources toward
economic needs is needed to restore the economy and benefit
society (Public Policy Center 1986) or because to compete ef-
fectively for faculty, students, and research funds. academic -
stitutions currently without strong ties with industry must copy
the behavior of institutions that pursue such ties.

Yet questions remain about the impact of partnerships be-
tween business and higher education, both for participants and
for society. Some opponents of these collaborative agreements
claim that moving from basic research and instruction toward
product development and marketing reduces the contribution
of academe to soc'-.y and, in the long run, threatens economic
vitality (Caldert 1983). Others question the ability of colleges
and universities to foster economic growth through haisons
with ndustry.

Little evidence exsts to support either claims of cffectiveness
or predictions of dire consequences (Feller 1988). The crucial
questions remain unanswered: Will industry-university haisons
change academic mnstitutions in ways that increase social and
economic benefits? Are industry-university connections cost-
effective vehicles for enhancing economic development? Will
wcademic-industrial partnerships be another in a long hine of ed-
ucati~nal fads. leaving hittle imprint on the social fabric”

To assist government, industrial, and academic leaders, this
mon-.zraph analyzes the existing literature to provide a frame-
work for examining industry-umversity relationships and for
evaluating their impact on a variety of social, economic, and
educational goals. The first section describes the emergence of
industry-university liaisons, the next four discuss ideological
agendas, motivating forces, characteristics ana typologies of hi-
aisons, and operational issues, two subsequent scctivns discuss
the compatibility of business—higher education partnerships with
academic functions and the assessment of impact and effective-
ness, and the final one elaborates lessons for academic, corpo-
rate, and governmental decision makers.

En{ronreneurvlup and Higher Education
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Whose Ideology, Yours or Mine?

Ideoloical positions often guide the debate about relationships
betweun business and higher education. These positions, which
are nfluenced by beliefs about the nature of academic nstitu-
tions and their role 1n society, range from strong advocacy to
outright opposition. Advocates believe the university should
piiy an active role in economic development through such ac-
tivities as continuing professional education. technology trans-
fer, and product development. Opponents of industry-university
liaisons either believe that the contributions of untversities re-
sult from 1ts independence from the marketplace or are not con-
vinced that academic nstitutions are effective vehicles for
enhancing economic growth. Regardless of ideological position,
the lack of interest in considering or calculating the costs and
benefits of industry arrangements to academic institutions.and
the concomutant lack of evaluative data are striking.

What Is the Motivation for Forming Partnerships?

State and federal governments promote alliances between busi-
ness and higher education to enhance economic competitive-
ness. The focus is on resolving the trade imbalance, increasing
productivity. ensuring that university research meets the needs
of mndustry, and promoting the commercialization of knowledge
ganed through research.

Similarly, industries form liaisons with academic institutions
.0 1mprove their competitive position. The most important ben-
efits are access to graduates and to faculty expertise and up-
graded training of staff, but enhanced innovation and product
development are also 1mportant.

In considenng liaisons with industry, academic institutions
are primarily motivated by financial need. Industry is a source
of potential direct revenue. Forming relationships with industry
15 also an indirect mechanism for demonstrating responsiveness
to state cconomic development agendas, which might result in
enhanced state funding of academic nstitutions. Other consid-
erations focus on faculty and student needs. prestige, and pub-
lic relations.

What Types of Industry-University Liaisons

Have Been Formed?

The most visible alliances between business and higher educa-
tion are research agreements between large corporations and
promunent academic institutions. These arrangements account

Aruitoxt provided by Eic:




for a large portion of funds given to academic mstitutions by
industry but for only a small portion of relationships between
them. Additional types of limsons include research agreements
with individual faculty. donations and contributions. and educa-
tion and training programs. Other four- and two-year nstitu-
tions participate in many of these latter relationships.

Industry has concentrated its funding of academic institutions
in & few technical fields of particular importance to the corpo-
rate sponsor—engineering, computer science. medicine, agri
culture, chemistry, and, more recently, biotechnology.

What Does It Take to Form a Liaison?

Industry and academe differ fundamentally in motivation.
goals, orgamzational structures, and employee attitudes and be-
havior. Resolution of these differences is crucial to establishing
and operating industry-university relationships. Keys to suc-
cessful implementation include previous experience working
with industry or academe, demographic characteristics (proxim-
ity, size, financiai health, capacity for research and develop-
ment, product line/discipline), overlap of needs, leadership,
mutual understanding of cultures and missions, resolution of
potential conflicts with academic freedom, and high probability
of benefits. Keys to successful operation include flexibility of
the academic orgamzational structure, sufficient capacity and
resources, and match of the arrangement with the academic re-
ward structure and faculty workloads.

Is the Arrangement Compatible with Academe?

The compatibility of industry-university relationships with aca-
demc institutions of higher education varies by function. For
research and scholarship, the potential benefits of liaisons with
industry are enhanced resources and improved facilities. The
potential financial costs center on whether the additional reve-
nue generatcd exceeds the additional administrative costs and
institutional subsidies required by forming haisons with indus-
try. Other potential costs include threats to academic freedom.
less open exchange of information, disputes over intellectual
property rights, and exacerbating the split between the haves
and the have nots (Blumenthal et al. 1986).

For instruction, the potential benefit of alliances between
business and higher education is improved ability to recruit stu-
dents and faculty. The potential costs include decreased empha-
sis on undergraduate education, conflict with doctoral program

F'{Irﬂvrencurslup and Higher Fducation v
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processes, reduced faculty attention to instruction, and lessened
student-faculty teraction (Fairweather n.d.).

Industry-umwversity relationships that emphasize continuing
education scem compatible with the function of academic ser-
vice. Relationships that focus on technology transfer and eco-
nomic development, especially those that emphasize product
development, creation ot spinoff companies. and university-
formed for-profit ventures, may conflict with academic freedom
and adversely affect the faculty workload.

The larger question of compatitulity concerns the overall im-
pact of industry-umversity liaisons on the academic institution,
Relevant concerns include the type of institution that results
from pursuit of economic development, whether or not this
evolution 1s effective, and whether the benefits outweigh the
costs. Assessment of overall impact 1s complex because a sin-
gle relationship can simultaneously enhance certamn academic
functions while harming others.

What Lessons Can Academic, Corporate, and
Government Leaders Learn?

Lo The nature of science and mnovation. The transition fiom
1dea to product is not strarghtforward: Many technical in-
novations have resulted from research carried out without
commercial application i muind. High expectations for di-
rect cconomic benefits from industry-university haisons,
especially m the short term, are unrealistic.

<. The myth of generalizability. Desprie therr wide spread ap-

peai. only a few corporations and universitics have the re-

sources and expert.se for large-scale rescarch haisons.

The match between capacity and goals. The key to any

industry-university relationship is the match between ca-

pactty and capability, on the one hand, and the goals and
purposes of the Irarson, on the other. The diversity of
mdustry-umversity relationships ma! ¢s ths caleulation dif-
ticult. In refanonships mvolving technology transfer, for
example, determining the maich between cdpacity and
godls must take 1nto account whether ¢ particular hatson
relies on faculty and graduate students 1o assist industry
or whether 1t relies on non-tenure-track research staff to
play these roles,

4. dcademc policy. Formulatiou of matitutional policy can
ensure the preseryaton of academic goals more effec-
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tively than leaving faculty and department heads to strike
their own bargains,

5. The importance of structure. Beyond admumistrative con-
venience, the location of an industriallv funded project in
a college or university can reinforce academic functions
by affecting facuity members’ behavior. For example,
placement 1 an interdisciplinary research unit might
reinforce project research goals but decrease faculty in-
volvement in instruction and scrvice. Placement m a de-
partment might reinfoice instructional goals but be less
effective for research. 1n erther case. the location has as-
sociated costs and benefits beyond the confines of the 1e-
scarch agreement.

6. Preserving disnnctiveness and wdentity. Mamtaining « e
distance from market forces has allowed academic nstitu-
tions to retain expertise and capacity in fieids that might
emerge again years later. If umversities had closed their
engineering schools when few engimeers could find jobs,
for example. the Amencan economy would be in much
worse shape today.

Above ail, universities should retamn the capacity to de what
no other organization does as well—namely, provide a broad
liberal education for the populace, train future professionals.
and combme research and instruction 1n the search for knowl-
edge. Relationships with industry that enhance other goals
without harming these basic functions may prove beneficial.
The social costs of industry-university relationships that dimin-
ish the capacity of academic institutions to address fundamen-
tal, distinctive mussions may exceed the sum of their benefits,
however.

Furrenreneurship and Higher Education
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FOREWORD

The thought of close ties between 1nstitutions of higher educa-
tion and industry has been greeted with both derision and ac-
claim. Whether one finds this threatening or sees institution,
industry relations as visionary. there 1s increased external and
internal pressure to move in this directien. To avoid dsappoint-
ment, platw.rs must understand both the liabulities and assets 1n
such relations.

Three primary reasons given for institutions 20t to develop
close r.lationships with industry are:

e a fear that academic freedom and the abihty to freely dis-
cuss and publish new discoveries will be stifled under the
need for corporate proprietary secrecy:

@ a fear from the faculty that such relationships will drain
money away from other missions of the institution, espe-
cially teaching in the less commercially viable areas: and

e a fear of political backlash from state legislators if shert-
term economic expectations are not met.

Among the compelling arguments 1n support of entreprencurial
relations between college and mdustry are:

e increased faculty awareness to *‘real world™™ probiems:

e improved access by faculty and students to cutting-edge
technology, especially in scientific and technical areas,
which cannot be developed internally because of current
institunonal financial constraints;

® access to industry personnel, which can be used to aug-
ment their teaching facuity;

e cnhanced mnstitutional revenue by the commercialization of
faculty rescarch discoveries:

e presumed improved stature and fundng for state-supported
institutions that demonstrate a positive connection between
institutional research activities and the state’s economy.

In order to avord disappointment and to maximize opportu-
nity 1n college/industry relationships, institutions need to ana-
lyze carcfully what they reahstically can expect to deliver.
Converscly, they need to assess realistically what they can ex-
pect to receive from industry, both n short- and long-teri, ben-
efits, In this report, James Farrweather of the Pennsylvania
State University provides a comprehensive framework for ana-

Q@ cpreneurshup and Higher Education Xvi
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lvzing the pros and cons of engaging in entrepreneunal rela-
tionships.

As the rewards are great. so too the risks are apparent and
should not be minimized. However. proper planning and atten-
tion to detail can enable most institutions to avoid the pitfalls
and achieve a beneficial relationship with selected organiza-
tions. What should not be excused is a refusal to consider this
important issue with the due consideration it deserve.

Jonathan D. Fife

Professor and Director

ERIC Clearinghouse on Higher Education
School of Education and Human Development
The George Washington University
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THE EMERGENCE OF INDUSTRY-
UNIVERSITY LIAISONS

The 1980s might be called the decade of the *‘industry-
university liaison”” or the “‘business-university partnership.”
The combination of academic leaders searching for needed rev-
enues, industrialists looking for a renewed competitive edge,
and state and federal governments attempting to restore eco-
nomic v1tality has resulted in dramatic growth in these relation-
ships and in advocacy for them. Yet questions remain about the
impact of partnerships between business and higher education,
both for participants and for society. Will mdustry university li-
aisons change academic institutions in ways that increase social
and economic benefits? Will colleges and universities (and per-
haps industry) evolve in ways not beneficial to society? Are
industry-university connections cost-effective vehicles for en-
hancing economic development? Will academic-industrial part-
nerships be another in a long line of educational fads, leaving
little imprint on the social fabric?

This monograph examines the existing literature to provide a
framework for examining corporate-university relationships and
for assessing their impact on a variety of social, economic, and
educational goals. This section examines the emergence of
industry-university liaisons, including a historical perspective of
corporate support for higher education, a review of the social
and educational forces in the 1980s that have combined to
modify the nature of relationships between business and higher
education, and a discussion of the potential costs and henefits
of these relationships.

To better understand industry-university liaisons, the next
four sections discuss various ideological agendas, motivating
forces, characteristics and typologies of liaisons, and opera-
tional issues; to examine the impact of these liaisons, two sub-
sequent sections discuss the compatibility of business-higher
education partnerships with academic functions and the assess-
ment of impact and effectiveness. The final section elaborates
lessons for academic, corporate, and governmental decision
makers.

Historical Patterns

Corporate support for academe is not new; it originated at the
beginning of the 20th century (Hutt 1983, p. 107). Private con-
tributions to academic research started in the 1920s (Dickson
1984; Geiger 1988). Cooperation between industry and higher
education was stimulated by the Morrill Act of 1862, which
created land-grant institutions to focus on applied research and

The crux of
the argument
is whether the
changes
resulting from
partnerships
with industry
negate the
very practices,
activities, a
culture that
have
produced
such
magnificent
scientific and
technical
breakthroughs
in the past.
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Senviee to socrety (Johnson TUSE, pp. 13-17), the two world
wars, and the creation ot tederal agencies bk e National Sci-
ence Foundation to tund research (Geger 1950, Johnson 1984).

Concern about the etteet ot external fundig. including funds
trom industry . on academe also are not new. The potential
influence of external tunding on acadenme treedom and other
academic activities long has been recognized as a potential
problem. To conduct research ot anv sigmificance, unwversities
have had to seck tunding from a variety of external sources
(Geiger 1988). This dependence conflicts with the concept of
the wory tower espoused by many leading academics:

The umiversiies have demonstrated thewr willingness to do al-
most anyvthung for monev. Government and business are not
whollv disinterested i thew approaches to the universines;
they are not seehing the truth, but are luirmg universities to
promote the ends thev have i view. If the truth serves these
ends, 11y merely a comcidence (Hutchins 1962, pp. x—xi).

From this perspective. the negative consequences for academe
apply equally to federally and industrially tunded research (Na-
tional Science Foundation 1982b. p. %: Price 1965, p. 17).

The 1980s and the Rise of Industry-Uni»ersity Liaisons
Although corporate support for higher education has significant
historical roofs. the 1980s have evidenced an evolution (per-
haps revolution) in the types of relationships and extent of the
support. Two principal causes underlic these changes: radically
ditferent American and world economies and additio~  fictors
affecting colleges and universities quite independent trom eco-
nomic isses.

Changing nature of the economy

The past two decades have evidenced a shift from an industrial
to an information economy (Bell 1973, 1979 Botkin, Diman-
cescu, and Strata 1982). Accompanying this shift has been a
dramatic increase in the rate of technological change, the inter-
nationalization of the economy. and mcreased competitiveness
(Kreps 1986). The competitivencss of American industry 1 the
world economy has diminished, creating the perception of a
naton.! economic crisis (Hatsopoulos, Krugman, and Sum-
mers 1988):

2
O
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The tradimonal mdustial base has eroded, creatng « need

for aliermative policies to assist ““rust belt”” states i diversi-
fang their economes. The United States no longer domi-
nates the production of high-technology goods nor the
techical disciplines that underlie tius production. Instead,
Japan, Korea, and others are actively competing for leader-
ship i the forthconung technologically orented economy
(Fairweather n.d.).

The “*new economy’” differs from the industrial economy in
several ways. Industry 1s required to nvest more heavily in re-
search and development and to take a longer-term view toward
profit (Choate 1986. p. 14). Most new jobs arc now located in
small businesses and technology-based companies rather than in
large manufacturing corporations (Swanson 1986, p. 24). Hu-
man capital has become central to the information economy
(Hersh 1983, p. 6), a concept that includes addressing man-
power shortages in key ficlds; providing enhanced technical
training for the work force; enhancing hteracy, remediation.
and training 1n basic skills; and addressing the underrepresenta-
tion of women and minorities (Public Policy Center 1986,
Smith 1986, p. 65).

Views about the process of mnovation also have changed.
Traditionally, innovation was seen as a linear process with
clearly distnguished roles. Basic research was the domain cf
the university. Findings from basic research led to applied r2-
scarch, which led eventually to development, marketing, an
dissemination (Bush 1945; Noble 1977).

The lincar model has been found madequate. Experience
shows that innovation 1s not linear—nor are roles always
clearly distinguishable. For example, although colleges and uni-
versities account for the magonty of expenditures for basic r2-
search (48 percent), industry also contributes sigmificantly (20
percent). Similarly, industry accounts for most of the expendi-
tures for applied research (65 percent), but academic contritu-
tions are also significant (11 percent). As expected, industry
dominates expenditures for product development (National £ci-
ence Board 1987, pp. 77-78).

Another change in attitude toward the process of inovation
concerns the length of time required to translate university-
based basic research into a useful product. In the past, this pro-
cess has been charactenzed s too slow to benefit the economy:
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When the use of basic research findings in industry involves
a gap of up to wenty years, it 1s moot whether one can
speak of a university-industry interaction in any meaningful
sense (Johnson and Tornatzky 1981, p. 48).

More recently, industrial and academic leaders have come to
consider the time period between basic research and product
development as considerably shorter.

Factors affecting higher education
Institutions of higher education are perceived as relatively slow
to respond to changes in the economic environment. This criti-
cism 1s particularly aimed at public universities, which incorpo-
rate public service as one of their missions (Dressel 1987). In
all postsecondary institutions, the responsibilities for transmis-
sion of culture, preparation of educated citizens. training of
professionals, and production of knowledge thr ugh scholarly
research coexist uneasily, often conflicting within a single insti-
tution (Bowen and Schuster 1986; Boyer 1987; Cole 1982;
Geiger 1986; Study Group 1984). Exacerbating this conflict are
mstitutional perspectives, which focus on campus responsibili-
ues, and disciplinary perspectives, where faculty are driven by
the concerns of disciplinary peers often outside their own insti-
tutions (Alpert 1985). Over time, these conflicts of organiza-
tion, perspective, and mission have resulted in an ‘“alarming
disintegration of consensus about purpose” (Ashby 1971, p. 4),
““cspecially about the relative importance of the varied higher
education functions in society’” (Fairweather n.d.).

Land-grant institutions especially have been criticized for
their lack of responsiveness to sociai and economic needs:

The pervaswve attitude in our land-grant unmwversities [is] that
applied work is not important; publishing for professional
peers and consulting for the highest-paying firn or govern-
ment agency are the prionty tasks (Schuh 1986, p. 6).

The single-minded emphasis on ““moving up the prestige lad-
der’” and the focus of the academic reward structure on re-
search and scholarship have reinforced this perceived refusal to
address societal needs adequately (Alpert 1985; Bowen and
Schuster 1986, p. 150; Schuh 1986, p. 6). Some critics have
called for the renewal of university participation in society akin
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to that envisioned 1n the onginal Morrill Act of 1862 (Diman-
cescu and Botkin 1986, p. 12; Schuh 1986, p. 6).

Concern also has ' en raised about the perceived decline in
the quality of higher education programs. Several eminent aca-
demicians have called for improvements in undergraduate in-
struction (Bowen and Schuster 1986; Bayer 1987; Cole 1982;
National Science Board 1986; Study Group 1984). Others are
concerned about the stabilization and in some cases decline in
resources made available to postsecondary nstitutions (Bok
1982; Boye. 19%7; Business-Higher Education Forum 1984).
Of special concern is the decline in real dollars of federal con-
tributions to academsic research (National Science Foundation
1984a, 1985d), which has affected the quality of laboratory fa-
cilities and equipment and academic programs (Mar 1984; Na-
tional Research Council 1985t., pp. 21-22; Peters and Fusfeld
1983):

What these data impiy is that for the past 10 years the insu-
ttions of higher educanon have been balancing thewr budget
bv omitting certam desirable expenditures. . . . The critical
question s the character and tmpact of these onutted expen-
ditures: To the exte . that they were mefficiencies, budget
“fat, >’ or unnecessary' frills, the tight budget situation pro-
vided a desirable resuli: to the extent that they involved the
elimination of essentia’ nrograms, reduced the effeciiveness
of instruction and resew.ch, or otherwise affected adversely
the quality of educanon is clearly a matier for concern. An
examination of the facts suggests strongly that the onussions
have fallen much more in the latter category than in the for-
mer (Business-Higher Education Forum 1984, p. 8).

The new infrastructure

For'many parties, these forces have combined to change the
view of academe as a passive contributor to the econemy, prin-
cipally through the training of students, toward the perception
of the university as an active resource in redressing economic
ills (Bach and Thornton 1983; Busincss—Higher Education
Forum 1984; “‘Business and Universities”” 1982; David 1982:
Dickson 1984; Feller 1986; Johnson 1984; Kenney 1986; Lyn-
ton and Eiman 1987; Ma1 1984; Peters and Fusfeld 1983; Pub-
lic Policy Center 1986). Given the educational onentation of
the evolving economy, including the need for erhanced human
capital and for rescarch and development, many argue thai the

~
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ew of academe as o detached entity 1< no longer sutficient
(Chmura, Henton, and Meluille 1988: Cross 1981: Dimancescu
and Botkin 1986: Kreps 1986: Lvnton and Elman 1987: Public
Policy Center 1986):

From this viewpomu. wuversiues must shift from the accumu-
lavton and interpretation of baste knowledge toward acine
dissemination and provision of techmeal assistance; that is,
academe should be responsive 1o the varous extermal clients
mierested i the knowledge generated by unnversuy faculty
and staff (Farweather n.d. ).

Industry-university relanonships

Public-private partnerships creasmgly have become the vehi-
cle of choice for promoting cconomic growth, whether through
technology transter or the creation of new technrcal companies
(Brooks 1984, p. 10). Industry-university liarsons are an impor-
tant subset of piblic-private partnerships, advocated in both
the United States and 1ts international competitors: Belgium
(Declerq 1979). Canada (Buchbinder and Newson 1985),
Clina (Bernstein 1980). France (Bernstein 1986), the Federal
Republic of Germany (U.S. Department of Commerce 1980),
Great Britain (Bernstein 1980; MacKenzie and Rhys Jones
1985; Michel 1983), and Japan (U.S. Department of Com-
merce 1980).

Federal agencices have encouraged links between industry
and mstitutions of higher education through grants and con-
tracts (Natonal Research Council 1985b; National Science
Bourd 1986: National Science Foundation 1982b; Praeger and
Omenn 1980).

Vartous organizanons and msutons are developing pro-
grams isuch as the Semiconductor Rese vch Corporation and
the Nauonal Science Foundatwon’s Engmeering Research:
Centers) designed 1o foster closer tes bevween engieering
colleges and indusny. More such creative and innovative
programs of & specafic nature are needed to strengthen the
bond between engineering schools and industry (National Re-
search Council 1985b, pp. 13-14).

State governments alco have encouraged mcreased ties be-
tween business and hagher education (Chmuwa, Henton, and
Mchalle 1988: Public Policy Center 1986: Watkms 1985). The
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Ben Franklin Partnership m Pennsy Ivania, as one of many ex-
amples, encourages wanerstties o work with mdesty to form
new compinies, merease employment, and mprove the transter
of technelogy (Corporation tor Penn State 19802 1 ynton and
Elman 1987).

The underlying philosophy 1~ that mdustry-univ ersity collabo-
ration can enhance the competitneness of the Amernean econ-
omy (Bach and Thorton 1983: Nattonal Researeh Councl
1985b, pp. 13=14: Nationdl Science Board 1986, pp. 4-3).
This viewpoint has become dommant i many government, -
dustry. and academie cucles:

Overall, resermanons concerning the appropruatencss or e*-
feciveness of closer [ndusirveuniversiy | collaboration have
been tabled in the present pertod of “posanve sum’™ aspira-
tion, specter of long-term economic dechne, and program-
mate advocacy (Feller 1988, p. 2).

The academic-industrial response. Uniy ersities and industry
have responded to these pressures. Between 1982 and 1985, the
number of researck and development consortia between indus-
try and academic mstrtutions mereaased five tmes (Dimancescu
and Botkin 19867; almost 41l of the mayjor mdustry-university
rescarch consortia were established since 1979 (Dimancescu
and Botkin 1986: Fowler 1984, p. 38). A 1982 study found
that one-halfl of 463 mdustry -umversity retattonships actively
working m 1982 were new withm three vears (Peters and Fus-
feld 1983, p. 20), and 4 1986 survey of 300 four-year postsec-
ondary msttutions idicated that 97 percent plan to mitnate
actvities related to cconomie development (Public Poliey Cen-
ter 1986, p.in).

Although contnbuting only 6 pereent of the total, mdustiy s
the fastest-grow ing source of suppoit for academie research and
development. The contributions trom mdus v 1ose from 340
million 1 1560 to $676 nullion m 1987 (Natonal Seience
Board 1987, pp. 78, 243441 The top 28 research umiversies
bave doubled the rescarch funds recenved from mdustry i the
past decade (Gerger 1988). Other mdications ot greates collaba-
ration mclude mereases m articles authored jointly by academie
and mdustinal scientists: unnersities” pursutt of patenis, fong-
term industrially tunded academie researchs universtties” pursat
of mdustrial tunding: organizational anangements for research,
and funding targeted for mdustry -onnersty pastncships by ted-
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etal, state, and local governments (Geiger 1988; National Sci-
ence Board 1987).

Unclear boundaries. The response by business and higher ed-
ucation has not been limited to joint relationships. Each has
pursued economic development independently, resulting in a
Iess distinct boundary between academe and indusiry.

One such area is education and training, which no longer is
the distinct province of the universities:

Life on the fronticr 1s of necessity going to be more interac-
tve for education providers. Formerly parallel paths are al-
ready merging and intersecting and in general behaving in
thoroughly unparallel ways (Cross 1981, p. 6).

In-house corporate education and training is now a major force
in postsccondary education, receiving about the same invest-
ment as all of higher education (Aslanian and Brickell 1981, p.
18: Craig and Evers 1981; Eurich 1985, p. 6). In 2dditios, in-
teractive vehicles like college apprenticeship programs further
blur the boundaries between academe and industry. An automo-
tive mechanics program, for example, might be offered by both
a community college and a local company (Gold 1981, pp. 14—
15). And at lcast 18 corporations now offer degree-granting
programs in scparate institutes, including the Rand Graduate In-
stitute, the Arthur D. Little Management Education Institute,
the G.M.1. Engincering and Management Institute, the DeVry
Institute of Technology, the National Technological University,
and the Wang Institute of Graduate Studies (Eurich 1985, pp.
§6-95).

These trends are reinforced by the change in the flow of
human resources. The traditional path from college to work
no longer dominates patterns of enrollment. Instead, new pat-
terns are characterized by adult Iearners returning to school
after participating in the work force and by practicing profes-
stonals receiving additional training while working (Gold 1981,
pp- 16-17).

The overlap is not limited to industry’s mimicking academe;
several universities have formed companies to develop and
market products. In bioterhnology, as one cxample, entrepre-
ncurship by academic institutions and faculty is accepted and
encouraged (Culliton 1981; Kenney 1986; Wofsy 1986).
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Complementary or Conflicting?
The overlap of activitics, initiation of partnerships, and oc-
casional competition betweer acaderic instituticns and indus-
try mask a more subtle shift tcward similar bekavior and
objectives:

The curremt patterns, and certamly the trend-setung innova-
tions, go far bevond cooperanve partnerships benween bust-
ness and colleges: Thev reflect the adoption of similar
objectives; the overlapping of functions; the copying of or-
ganizational structures; the appomtment of counterpart per-
sonnel; the emergence of colleges as compames, companies
as colleges; and the proliferation of academic corporations
and corporate colleges (Aslanian and Brickell 1981, ¢. 18).

Are such changes desirable? Despite increased support for al-
liances between business and higher education, some observers
caution that the costs of such liaisons t¢ universities and to so-
cicty may exceed any direct cconomic benefit (**Business and
Universities™ 1982, p. 58; Kenney 1986, p. 31). The crux of
the argument is whether the changes resulung from partnerships
with industry negate the very practices, activitics, and culture
that have produced such magnificent scientific and technical
breakthroughs in the past (Association of American Universitics
1986, p. 39; Caldert 1983, p. 25; Culliton 1981, p. 1195):

To maintain watchful concern for the health of these rela-
tvely few institutions [i.e., research universities] does not
require blindness to their faults or unrelieved admiration for
all of their works, only a sense of how extraordinary it is (o
have a set of institutions whose net social value is so great
and how difficklr it is 1o repair serious damage to them (Ro-
senzweig and Turlington 1982, pp. 1-2).

Amcng the areas of concern are threats o institutional auton-
omy 4nd academic freedom, including choice of rescarch topic
and open distribution of research results (Caldert 1983, p. 27).
Some commentators argue that academic freedom is related to
the substantial social benefits derived from academic rescarch;
threats to academic freedom might be counterproductive to cco-
nomic development (Rosenzweig and Turlington 1982, p. 6).
Others argue that the apparent merging of academic and indus-
trial intcrests through various administrative arrangements is il-
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lusory; academic and corporate values must at their heart al-
ways conflict:

The complementary nature of these [industry-university] ac-
tivities, however, simply throws into relief the basic differ-
ence between universities and industry: the academic
imperative to seek knowledge objectively and to share it
openly and freely; and the industrial imperative to garner a
profit, which frequently creates the incentive to treat knowl-
edge as private property (Giamatti 1983, p. 5).

A proposal in the early 1980s to establish a for-profit ge-
netics engineering corporation at Harvard University summa-
rizes the pros and cons of academic-industrial connections. The
proposal eventually was rejected but the appeal of the arrange-
ment was substantial and the eventual outcome left in doubt.
The proposal was rejected because of concerns:

(1) that academic discussion could be impaired because of
commercial competition; (2) that professors and graduate
students might shirk academic duties and interests to pursue
commercial ones; (3) that the administration’s authority to
protect its academic nterests might diminish; and (4) that
Harvard’s reputation for academic integrity might be dam-
aged by even the appearance of conflict between its aca-
demic and financial interests. The university administration
emphasized, however, that it badly needed additional sources
of funding to strengthen the university’s teaching and re-
search and that it would continue to explore similar propo -
als (Weiner 1982, p. 87).

Indeed, in subsequent years Harvard actively has promoted the
use of limited partnerships for the commercialization of results
of biological and pharmaccutical research.

Who is right, the advocates or the opponents? The cautious
advocates, who argue for careful management of industry-
university alliances while supporting the goals of these rela-
tionships? The cautious opponents, who argue for close mom-
toring of existing liaisons while opposing new initiatives? Is a
situational solution the answer: industry-university partnerships
work under specific conditions but not others? Given the re-
spective problems of increased competitiveness and dechning
TCSOUICTs, Cail tidusiy and universities be expected 10 behave
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in ways other than those encouraged by proponents of part-
nerships?

These questions are not easy to answer. The literature is de-
voted to anecdotal success stories; failures are seidom de-
scribed, making comparative analyses difficvit (Feller 1986,
1988; Long and Feller 1972; Nelson 1982). Moreover, the
literature is dominated by philosophical arguments and dis-
agreements; the lack of evaluative data is glaring (Bach and
Thornton 1983, p. 31). And little evidence exists to indicate
whether industry-university alliances actually produce cost-
effective economic benefits.

At this point, the best approach is to increase our under-
standing of the motivations for forming partnerships and of the
different formats of academic-industrial liaisons. Data suggest-
ing the extent to which these liaisons might affect academe, in-
dustry, and economic development also are useful, as is an
elaboration of alternative mechanisms for assessing industry-
university partnerships. This preparatory information is crucial
to making recommendations for academic, corporate, and gov-
ernment leaders concerning industry-university relationships.
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IDEOLOGICAL AND POLITICAL AGENDAS

Little evidence cxists to support or contradict claims about

the effectiveness or impact of the newer industry-university
research relationships. The little data available on the out-
comes of these relationships raise questions about their cost-
effectiveness for universities (Blumenthal, Epstein, and Max-
well 1986) and about the ability of academic institutions to
enhance the competitiveness of industry (Slaughter n.d.; Stan-
kiewicz 1986). Even descriptive data are limited. Of the litera-
tnre reviewed for this monograph, 12 works could be classified
as descriptive studies (Brazziel 1981a, 1981b; Burdette 1988;
Chmura 1987; Day 1985; Fowler 1984; Haller 1984; Johnson
and Tornatzky 1984; Larsen and Wigand 1987; National Sci-

ence Foundation 1982b; Peters and Fusfeld 1983; Zinser 1982).

An additional four are research-based legal analyses (Fowler
1982-83; Hutt 1983; Reams 1986; Tatel and Guthrie 1983).
In addition to ann:al reports from spinoff companies, which
might contain data useful in evaluating industry-university
partnerships (e.g., Corporation for Penn State 1986), only
eigh. studies directly examined effectiveness. impact, and other
outcomes. For three of these ‘‘evaluations,” the links between
data gathered, analyses, and recommendations are unclear
(Dimancescu and Botkin 19¢7; Kenney 1986; Public Policy
Center 1986), making the usefulness of results problematic.
Only five evaluation studies clearly connected data collection,
analyses, and recommendations; of them, one is a qualitative
study of a small sample of universities and departments (Rich-
ter 1984), one is a historical assessment of a university-based
research corporation (Blumenthal, Epstein, and Maxwell
1986), one is a macrosocietal critique of business-university
liaisons (Slaughter n.d.), one is a survey of the participants in
the National Science Foundation Engineering Research Centers
(U.S. General Accounting Office 1988), and one is a national
survey of biotechnology faculty (Blumenthal et al. 1986).

The majority of the writings on industry-university relation-
ships are ““position papers’” based or personal experiences or
second- and third-hand data and distinctly ideological in focus.
Even some of the research-based hterature (e.g., Johnston and
Edwards 1987; Public Policy Center 1986) and findings based
on substantial personal experience at a specific campus (e.g.,
Bok 1982) are strongly influenced by beliefs about the nature
of institutions of higher education and their role in economic
developmen: (Teich 1982, p. 104).

Urderlying the ideological positions are significant political

The most
striking
impact of
these
ideological
and political
agendas is the
lack of
interest in
evaluating the
effectiveness
of industry-
university
research
relationships.
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agendas for corporations. academtc mstitutions. and state and
federal governments. Many of the strongest advocates of in-
creased federal and state gevernment investment 1 business-
university liaisons, for example. are chief executive officers of
the organizations most Iikely ta benefit from such an invest-
ment (Slaughter n.d.). The most striking impact of these ideo-
logical and political agendas 15 the lack of interest in evaluatng
the cffectiveness of industry-university research relationships
and of asking whether the investment is worth the cost to uni-
versity, corporate, and governmental investors.

A continuum of ideological positions regarding industry-
university liaisons ranges from strong advocacy to advocacy
witl recognition of management and legal concerns to caution
with little belief n positive benefits 1 opposition. The advo-
cates outnumber the opponents: few aie in between the two
extremes.

The Advocates

The advocates of industrv-umversity lratsons consist of three
sources: governmept: academe: and a broad coalstion wat
includes indusiry. nonprofit o. anizations. and national asso-
ciations.

Government

In the past decade. federal (National Research Council 1983a,
1985b, 1985¢c, 1985d: National Science Board 1986: National
Science Foundation 1982b) and state (« mura, Henton. and
Melville 1+88; Lynton and Elman 1987; Public Policy Center
1986) governments have advocated the use ot alliances between
business and higher education to promote economic growth:

More extensive and closer relanons between industry and
academe are potentnally beneficial 1o all parties. For umi-
versuties, they offer exposure 1o marketplace needs, diversi-
fication of funding sowrces, and avalabihity of modern in-
strumentation, each of which can unprove the soundness
and broaden the scope of research. Industry benefus when
us relatons with academe help sustamn and augment the flow
of graduates and the scienufic base supporting commercial
technology. These results contrnibute 1o the economy and
securtty of the United States (National Academy of Sciences
1963, p. 10).
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The increase 10 state myestient o promote teehnology trans-
fer from uaversity to industry has been espectatly visible
(Feller 1986, 1988: National Academy of Engmecring 19882
Skocpol 1983: Slaghter n.d.: U.S. Oftice of Techmology As-

sessment 1984, and the principal tocus has been on ngh-
technology disciplines. particularly in scrence and engineering
{(National Rescarch Council 1985b: Oftice of Science and Tech-
nology Policy 1986). Indecd. the state focus has been so exchu-
sively on promoting economic dey elopment through ngh tech-
nology that iis myolvement can be mterpreted as an attempt to
“order the claims, interest, and energies of the higher educa-
tion policy formation process™ (Slughter n.d.).

Academe

The academie adsocates consist of those who believe the mis-
sion of their mstietions includes & strong role 1 economic de-
velopment, those who criticize current academic practices, and
those who claim that acadenmic ipstitutions must adjust to meet
their competitors who form hatsons with mdustry. Community
college leaders and adramistrators from some regional compre-
hensive colleges and universitics are among the first group.
claiming that the misston of thewr mstitutions 1s directly tied to
the local and regional cconomy (Day 1985: Hurwitz 1982:
Lynton and Elman 1987: McMullen 1984; Parnell 1986: Par-
nell and Yarrington 1982: Public Policy Center 1986). The
second group advocates mereased attention by academic m-
stitutions to societal needs (Cross 1981 Lynton 1981: Schuh
1986). Recommendations mclude mereased flexibility in the
provision and adaptation of mstiuction. including mcorporation
of industrial statf mto curricular decision makmg (Lynton 981,
p. 14). Also included are calls for dramatic changes in faculty
attitudes to respond to idustrial needs (Azaroff 1982, p. 33)
and for colleges and unnersities to play a direct role mn tech-
nology transfer (Lynton and Elman 1987, pp. 1-2).

The final group advocates foiming liaisons with industry to
maintain therr competitive status with various constituencies.
For these advocates, relationships with industry are crucial to
obtain the necessary funds and visibility to attract and keep tal-
ented faculty and students. Also important for public mstitu-
tions is demonstrating responsivericss to state mtiatives for
technology transfer, which may aftect funding for colleges and
universities (Feller 1988).

—— ' [P I v vey e AFALARAPEY "
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transfer, are based on the mmage of ecadenie mstitutions as ac-
tive participants in soctety. This perspective s direetly opposed
to the concept of colleges and unmversities as ivory towers re-
moved from external pressuies. To these cnties, the image of
an vory tower is nonproductive and, in realty, a myth:

Ay unmversuy that inststed ont absoluie acadenue freedom,
wataont wy lumtatiors or restrictions, would be obligated to
decline most govermmental, philanthropic, and corporate
fundmg (Hutt 1983, p. 109).

Industry, nonprofit organizations, and associations

Muany industrizl leaders are advocates of increased ties with ac-
ademe (Acrospace Industries 1983: Battenburg 1980; Brans-
comb 1984; David 1982: Lvon 1982: Stauffer 1979). For some
corporate leaders, the emphasis is on enhancing competitive-
ness and profit by obtaining public subsidies tor mdustrial re-
search and development (Slaughter n.d.). Other industrralists,
however, fook beyond therr own companies and argue that
industry-universtty partnerships enhance the good of society.
Some industrialists have supported corporate funding of basic
research in addition to more narrowly targeted apphied research
and product development (Lyon 1982). Others have recognized
the mportance of the university as a producer of the graduates
who form the technical work force for corpoiate research
(David 1982).

As explored m later sections, these distinct industrial objec-
tives—increased competitiveness or profit on the one hand and
support for basic research and traimng of students on the
other —are supported by quite difterent funding mechanisms.
For example, narrowly defined research agreements to support
applied research may be developed to enhance competitiveness,
whereas Iess restrictive corporate dondations might attempt to
enhance the more traditional academic goals of basic research
and traming students. It 15 not at all clear whether these objec-
tives and their corresponding funding mechanisms are compati-
ble with a vanety of umiversity and even corporate goals.

Several national associations, nonprofit research organiza-
tions, and other mterested partics also have advocated stronger
Iinks between business and higher education (Bach and Thorn-
ton 1983; Public Policy Center 1986; Smith 1986; Stauffer
1986: Theede 1985). As one example, in 1978 the American

Council on Education formed the Business Higher Education
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Forum to promote industry-university cooperation {Dichson
1984, . 87).

The principal focus of advocates from industry and nonprofit
organizations also has been to ensure the vitality of the ccon-
omy (Hurwitz 1982; Varrin and Kukich 1985, p. 388). With
few exceptions (e.g.. Public Policy Center 1986), the positions
espoused by this group of advocates are not based on rescarch
results.

The Opponents

One group of opponents to 1ndustry-university liaisons believes
that the university has contributed significantly to socety be-
cause it has remamed {more or less) removed from the pres-
sures of the marketplace (Buchbinder and Newson 19851 Dick-
son 1984: Noble and Pfund 1980). From this perspective, ex-
ternal pressures that reduce university autonomy harm society:

When the universuy and idusiy become partners, the entire
society 1s endangered, for the demise of the unversity as an

independent msutunon will lead 1o the enppling of the tradi-
uon of an independent universiy (Kenney 1986, p. 246).

For these opponents. the missions of academic invitutions and
industry arc fundamentally in opposition: formal mechanisms to

form alliances cannot alter this conflict:

Put quite sunplv. the proper funcions of unnersuy research

are mconsistent with the profit motves of the private nnestor

and a mere *‘code of enquette”” for the wnversiy will not
suffice. No set of procedwral safeguards could eradicate the
baste substantve tmconsistency (Caldert 1983, pp. 30-31).

These opponents of mdustry-university hatsons have elabo-
rated potential areas of conflict. ranging from academic free-
dom to faculty behavior (discussed in subscquent sections). As
with the advocates, little data exist to support or contradict
these concerns.

A second group of opponents to business-university research
liaisons questions the cffectiveness of such relationships for
cconomic development. The principal argument for this group
is that unmiversitics are not efficient or cffective direct contribu-
tors to economic growth (Blumenthal, Epstein, and Maxwell
1986: Feiler 1966, 1988, Nebon 1980, Williaims 1086}, In
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dition, the economic return of these liaisons for the university
itself 15 questionable (Blumenthal, Epstein, and Maxwell 1986).

The Moderates

The lack of empincal information, which tends to moderate
views by supporting 1 rejecting (or at least illuminating) com-
peting hypotheses, is partly responsible for the limited number
of commentators taking less ideological positions about
industry-university relationships. In this group, statements
about the ties between business and highe- education emphasize
the need for carcful assessment (what might be gained and lost)
and for reasonable expectations (Aslanian and Brickell 1981,
pp. 18-19: Rosenzweig and Turlington 1982). Perhaps most
significant, the moderates recogmize the cffect of ideology on
how industry-university relationships are judged:

Inlarge part, how one assesses the impact [of industry-
umversiny relanonships] depends on how one percerves the
nature of the wversty i geweral. It may well be unrealistic
1o assume that the waversty ould be, or should be, ““im-
partial ™ or a reposuony of neutral competence. Brases find
thetr way inio academic worh, although the unprint of bias
13 not abyays oious. Any acadenue inquury, eludmg sei-
entific and techmeal research, mvolves a mulude of
chotces among compenng mierests, methodologtes, and
viewpomits (Ashtord 1983, pp. 19-20).
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MOTIVATING FACTORS

Industry, institutions of higher education, and their ““silent”
partners, state and federal governments, are motivated to coop-
erate for a variety of reasons. These motivating factors vary
substantially between government and industry on the one hand
and academe on the other. Substantial variation in the motiva-
tions for collaboration also exist within each constituency, al-
though in each case a single motivation dominates.

Government

The principal motivation of the federal government in promot-
ing alliances between business and higher education is to in-
crease the competitiveness of American industry and to restore
the United States to a dominant (or at least equal) position in
technologically oriented disciplines (Geiger 1988; National Sci-
ence Board 1986; National Science Foundation 1932b). In
broad terms, the federal government sceks to make ““this con-
siderable public investment in research more available for

the development of usefu! products and processes and even-
tual commercialization”” (National Science Foundation 1982b,
p- 17).

In advocating industry-university liaisons, the focus of fed-
eral policy is to resolve the trade imbalance, increase produc-
tivity, ensure that university research activities meet the needs
of industry, increase the transition from basic research to prod-
uct development, and establish a coherent national research and
development plan (Feller 1988; Gavert 1983, National Acad-
emy of Engineering 1983; Schmitt 1986). Preferred vehicles for
promoting industry-university collaboration are legislation (e.g.,
change in patent laws) and targeted programs, such as the Na-
tional Science Foundation’s Engineering Research Centers (As-
sociation of American Universities 1986; Haddad 1986;
Schmitt 1986).

State governments also desire to enhance their economic po-
sition, although sometimes at the expense of other states. Some
state economic development plans, for example, seek to attract
existing industry from other regions (Dowling 1987; Public
Policy Center 1986). In this context, state and federal perspec-
tives may clash. When one state “‘wins’” and another ““loses,”
the .« 0 states have contrasting views about the outcome; the
federal view is that existing resources have been redistributed
but the overall economic capacity of the nation has not im-
proved. For this reason, federal programs are more likely to en-

The primary
motivation for
industry to
Jorm
partnerships
with
institutions of
higher
education is
to fulfill
requirements
for human
capital.
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coutage states to buwld new mdustires sather than to attract
corporations from nerghboring states.

Many state governments also melude the creation of new
compantes as o goal ot cconomie development (Dow ling 1987,
p- 261). Industiy-university partnerships are viewed as mecha-
nrsms ¢ create new high-technology industries and. increase
the rate of techniology transfer, which miay create new jobs. de-
velop new products, and prepate tramed personnel for the
workplace (Assocration of Amertean Universities 1986 Dowl-
ing 1987).

Industry

Spurred by the protit motive, industries form liaisons with aca-
demic mstitutions to mprove therr competitive position (As-
soctation of American Universities 1986: National Science
Foundation 1982b; Praeger and Omenn 1980). Although excep-
trons exist, most corpotations contribute to universities in ex-
pectation of a short- or long-term economie benefit (Broce
1986). For industry, the potential benefits trom collaborating
with academic mstitutions focus on human capital, resources,
innovation and product development, and public reputation.

Human capital
The primary motvatron for industry to form partnerships with
mstitutions of higher education is to fulfill requirements for hu-
man capital. For industry-university liuisons, considerations in-
volving human capital include access to undergraduate and
graduate students who may become future employees, access to
faculty who arc expetts in relevant technical fields, and provi-
sion of contiuing education for professionals (Baldwin and
Green 1984-85: Branscomb 1984 Business-Higher Education
Forum 1984: David 1982; Gerger 1988: Houle 1980; National
Science Foundation 1982b; Peters and Fusteld 1983; Pracger
and Omenn 1980 Snuth 1988: Staik, Lowther, and Hagerty
1986).

For mndustry. the development of human capital 15 a rela-
tvely Tong-term 2al, and 1t differs ficm relationships that fo-
cus on product development and profit, desenibed later.

Resources

The increasing complexity of research and development ha
made 1t ditticult for a singh: corporation to develop o self-
sufticient rescarch cupaerty (Natwinad Scrence Fomcaticn
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1982b, p. 16), Gamng access o unnersity research tacthties
and faculty s an economical sotution for many companies’

It 15 becommg moreasmghy ditrcnlt for an one mdusoy lab-
oratony to fully encompass the requastte eypertise, parttal
remedy for this sawation 1 o sech out the pertment shalls
wherever they may be found m the nafion’s universiics
(Branscomb 1984, p. 460,

Using colleges to provide addinonal techmical waming for per-
sonnel may also be more ceonomical than expaiding in-house
naming facilities (Boyle 19831,

Innovation and product developmient

Industry 1s stongly motivated to work with cotleges and uni-
versities to improve the transfer of basic rescarch 10 application
m the marketplace (Levin, Cohen, and Mowery 1985 Mat-
thews and Norgaard 1984: National Science Foundation 1982bs
Nelson 1982; Peters and Fusteld 1983), which icludes provid-
ing industry with a **window of opportunity™ through aceess to
rescarch results betore therr general release. It also emphasizes
applied rescarch {Swanson 1986, p. 28). Few industrial lcaders
expect liaisons with colleges and universitics to result directly
in product development, however (U.S. General Accounting
Office 1988).

Reputation

Corporations desire to enhiance their public reputations. By
making contributions to cofleges and univers.ties to assist in the
rebirth of the national cconomy . cotporations can enhance their
reputations (Branscomb 19840 National Science Foundation
1982h; Peters and Fusteld 1983).

Academe

In considermg hasons with mdustry, academic mstitutions aie
motivated by considerations about resources, faculty and stu-
dens, prestige, and public relations.

Resources

In a sterdy-state or perhaps dechinmg (in real terms) financial
base (Bok 1982; Boyer 1987. Business-Hhigher Education
Forum 1984: Hines 1987), mcluding a leveling of federal re-
search funds (National Science Foundation 1982b. 1984,

Q  prencursiup and Figher Laucaiion
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T985d), many colleges and uniersities are confronted with
decaying phy sical plants and facihties; decreased ability to
compete for students. faculty, and research funding: and dete-
norating quality of academie programs (Branscomb 1984:
Keller 1983: Mai 1984). Meanwhile, the costs of university ac-
tnties, especially baste research, continue to chimb

The fundamental problem s that basic research has become
such a large-scale and expensive acavaty as to eonstitute a
heavy dramn on federal budgets, and an imolerable financial
burden on the American unwersuy. Baswally, the problem is
money (Muller 1982, p. 25),

In this fiscal chimate, institutions of higher education have
sought additional sources of revenue, mcluding funding from
industry. From the academic perspective, the principal motiva-
tion for forming “‘new alliances™ wuth industrial partners is fi-
nancial need (Assoctation of American Universities 1986;
Branscomb 1984; Carley 1988; Dimancescu and Botkin 1986:
Geiger 1988; Green 1985: Matthews and Norgaard 1984; Na-
tronal Science Foundation 1982b: Noble and Pfund 1980; Pe-
ters and Fusfeld 1983: Reams 1986).

The source of external funding also has become an issue in
academic administration. Although some observers claim that
federally funded research is less restrictive in focus than re-
scarch funded by industry (c.g., Caldert 1983, p. 27), others
argue that federal research funds increasingly are accompanied
by extensive reguiation, which has reduced the autonomy of ac-
ademic scientists (Branscomb 1984; Feller 1988: Peters and
Fusteld 1983: Pracger and Omenn 198(); Rosenzweig and Tur-
lington 1982). From thss perspective, mereased funding from
alternative sources, such as industry, enhances faculty indepen-
dence (Rosenzw eig and Turlimgton 1982),

Facul’, and students

As labor-intensive entities, academic mstitutions place great
value on faculty and students, Colleges and universitics may
view paitnerships with industry as a means to gain access to
needed part-time faculty (Matthews and Norgaard 1984). These
partnerships may also assist 1 attracting and retaining new full-
time faculty by providing access to state-of-the-art facilities and
by enhancing salaries (Bach and Thomton 1983; Feller 1988;
Kenney 1986). Partnerships between business and higher edu-
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cation may also help attract students by appearng to increase
opportunitics for job placement (Branscomb 1984; Carley T988:
Feller 1988: National Science Toundation 1982h: Peters and
Fusfeld 1983).

Prestige

The aspiration to *move up the presuge ladder™ 1s stiong m all
types of acadenme mstiutions (Carley 1988), and the abality to
attract externally funded research has become o benchmark for
measuring progress on the ladder (Bowen and Schuster 1980,
p. 150). In this context. colleges and universitics form partner-
ships with industry to enhance the siz¢ and vistbilty of therr
research operations,

Public relations

Finally, responding (or at least appeanng to respond) to social
needs makes acadene imstizutions appear more accountable. By
forming partnerships with industry to revitahize the cconomy..
colleges and universities can enhance therr public mage (Feller
1988: Geiger 1988: Knorr Cetma 1981 p. 70).

Summary

The growth of alliances between business and higher cducation
refleets the perception by government. mdustry, and academe
that a significant overlap of interests exists. Academic mstitn-
tions, for example, require additional resources. Industry is
willing to provide resources 1n exchange for access © students,
faculty, and resources. Only at the most general level (e.g.,
desire for an improved cconomy). howesver, can academe and
industry be said to hav e rdentical mterestst i most cases, m-
stitutions of higher education particrpate m allances for reasons
different from those of therr mdustiial counterparts.
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TYPES OF INDUSTRY-UNIVERSITY LIAISONS

The most visible alliances between business and higner educae-
tion are research agrecements between large corporations and
prominent academic insti‘utions (c.g., Hocchst and Harvard
Umversity, Monsanto and Washington University, Exxon and
Massachusetts Institute of Technology). These arrangements ac-
count, however, for only a small portion of all relationships be-
tween academic institutions and industry, many of which do
not have economic development as a theme (National Science
Board 1986; Ping 1981). Tlus section examines the full array
of business-higher cducation liaisons, including the types of
participants, the hinds of disciplines in which relationships oc-
cur, anu alternative typologies for classifying such alliances.

The Participants

Parucipa.ts in alliances between business and higher cducation
can include ind'ustry, colleges and universities and their facuity,
government laboratories, nonprofit reseasch centers, and ven-
ture capital firms (National Research Counal 1985¢). The three
principal groups of participants—inJustry, academic institu-
tions, an. .aculty—are discussed i the following paragraphs.

Industry

From an industrial perspective, haisons with industrial 2ca-
demic institutions can be grouped into formal collaborative re-
search agreements and other types of liaisons.

Formai collaborative research agreements. Most formal col-
laborative rescarch agreements between industry and academe
are funded by major ¢ srporations with substantial internal re-
search and development capacity (Feller 1988; Fusfeld and
Haklisch 1987; Link and Tassey 1987; Logan and Stampen
1985 National Scicnce Board 1987; National Science Founda-
tion 1982b). Although relatively small overall (about 6 percent
of the total), industrial fu-.ding for academic research represents
a substantial propertion of research income for some mstitu-
tions and disciplines (Ashford 1983, pp. 16-17; National Sci-
ence Board 1985, 1987). Small- and medium-sized companies
are conspicuously absent in large-scale research-oriented rela-
tionships with universitics.

For large corporations, liaisons with universities arc supple-
mental to in-house rescarch rather than replacements for it.
Large corporations without the internal capacity for resecarch are
less likely to participate in research agreements with universi-

Small- and
medium-sized
companies
are
conspicuously
absent in
large-scale
research-
oriented
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with
universities.
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tes or. if they do participate, to take advantage of rescarch re-
sults (Fusfeld and Hakhsch 1987: Link and Tassey 1987).

Product focus is also related to the likelihood of a corpora-
tion’s working collaboratively with universities on research
projects. The most frequent corporate participants in industry-
umversity research relationships represent six product types:
chemicals, electronics. food, manufacturing, petroler:in, and
pharmaceuticals (National Science Foundation 1982b, p. 20).
Companies producing and selling these types of products place
greater emphasis on research and mnovation than companies
centering primarily on marketing and sales (Lawrence and
Lorsch 1967, pp. 138-41).

Biotechnology has been an especially important discipline in
the formation of business-umversity laisons (Kenney 1986).
The characteristics of this discipline that have encouraged re-
search relationships with industry include the small pool of re-
search scientists (in academe and industry), the commercial
applicability of biotechnology research results across a variety
of types of industry, changes in patent laws that permit more
open participation by universities and their facalty, and the rel-
atively short rescarch-produc’ development cycle (Williams
1986).

Other factors affecting the Iikelihood of a corporation’s en-
tering into a research agreement with a umversity include so-
phistication of the research program, geographic proximity,
tiscal strength, quality of leadership. and past history of rela-
tionships with an academic institution (Broce 1986; Geiger
1988: National Science Board 1987: National Science Founda-
tron 1982b: Praeger and Omenn 1980).

Other types of liaisons. In addition to the highly visible re-
search agreements between magor corporations and universities,
many companics have other types of relationships with aca-
demic institutions. they melude rescareh agreements with inds-
vidual faculty, donations and contiibutions. and education and
tramning When these additional relationships are taken into
aceount, total corporate support for higher education 1s con-
siderably greater than the level idicated by contributions for
research and development (National Science Foundation 1982b,
p. 10).

Many companics have consulting agreements with individual
faculty. often focused on research (David 1982; Low 1983; Na-
tional Seience Foundation 1982b). Contract rescarch or pur-
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chase agreements are also common forms ot Irason, much
more so than the multimilhion dollar collaborative research

agreements (David 1982: Low 19832 National Science Founda-
tion 1982b; Smith 1988).

Large and small companies also make donations and contri-
butions to a variety of academic stitutions: donations to gen-
eral operating funds, usually i the form of matching gifts.
assistance in upgrading tacilities, loans of equipment and dis-
counts for equipment purchasc, hirng students and faculty for
summer work, funds to supplement faculty salaries, and access
to company facilitics (Bustness—Higher Education Forum 1984;
David 1982; Harris 1988; National Academy of Sciences 1983:
National Science Foundation 1982b: Peters and Fusfeld 1983).

Finally, some companies make corporate staff available for
part-time instruction, develop and fund scholarships, provide
on-the-job training for students, and conduct continuing edu-
cation and retraining programs (Business-Higher Education
Forum 1984: Eunich 19835; National Academy of Sciences
1983; National Science Foundation 1982b: Snuth 1988).

Academic institutions

In the broad definition of “*liaison.”” participating academic
institutions range from major rescarch universities to compre-
hensive colleges and unmiversities to two-year colleges and pro-
prictary institutions. Like industry, academe 15 characterized by
diversity, not homogeneity (Clark 1987).

Academic 1nstitutions also vary by their capacity to play a
leadership role in specific disciplines and activities. Institutions
whose faculty are on the trontier of knowledge have the capac-
ity to lead industry to new discoveries. Other institutions are
better able to respond to existing necds, assisting industry

through technical assistance, continumng education, and the Bike.

The position of a college or unrversity on ths leader<hip-
responsiveness contmuuni, which may vary by discipline, 15 re-
lated to 1ts likely impact on regional economic development,
continuing professional education, and so on.

Research universities. The most visible academic participants
in alliances between business and higher education are research
universities. These nstitutions recerve the majority of total re-
search funds. corporate rescarch funds, and corporate plilan-
thropic contributions. Between 1970 and 1980, the top 10
research universities (out of approximately 3,000 four-year in-
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stitutions) received 20 percent of all research and development
funds, the top 20 received between 40 percent and 50 percent,
and the top 100 reccived 84 percent (Drew 1985, pp. 64-65;
National Science Board 1985, pp. 92-109; National Science
Foundation 1982b, pp. 6-11). Similarly, doctorate-granting
universities receive by far the largest percentage (70 percent) of
voluntary support from corporatiors (Council for Financial Aid
1988, p. 7).

Research universities also house the majority of formal re-
search relationships with industry; a 1982 study found that the
463 industry-university research relationships were located in
only 39 universities (Peters and Fusfeld 1983). And by locating
most of its Engineering Research Centers in major universities,
the National Science Foundation has reinforced this trend (Had-
dad 1986, p. 132). Unlike regionally oriented four-year institu-
tions, elite research universities have . national agenda (Feller
1988, pp. 21-22; Friedman and Friedman 1985), a focus that
can conflict with the interest of state governments in promoting
local and regional economic development (Public Policy Center
1986).

Rescarch universities also are not homogeneous with respect
to capability in different disciplines, availability of fun ., and
the like. Nor do research universities share a common view
about their role in technology transfer (Association of American
Universities 1986, p. 12). Finally, differences in the willing-
ness and ability to form research alliances with industry exist
between public and private institutions. For example, although
public and private universities have been willing to enter into
long-term industry-university research agreements in biotech-
nology, all but two of these relationships involve private uni-
versities (Kenney ,986, p. 57), reflecting the greater ability of
private institutions, on average. in basic sciences.

These findings suggest that the term ““research university”’
does nict connote homogeneity on many dimensions related to
forming liaisons with industry. Rescarch agrecments involving,
for example, Stanford University or the Massachusetts Institute
of Technology, may not be generalizable to other academic in-
stitutions.

Other four-year institutions. Most four-ycar colleges and uni-
versities do not emphasize research, especially expensive basic

rescarch. Some commentators claim that doctorate-granting and
comprehensive colleges and universities (see Carnegic Commis-
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sion 1976, ¢.g.) can play a strong role 10 regional economic
development (Feller 1988: Friedman and Friedman 1985: Pub-
lic Policy Center 1986: Sheppard 1956). Yet hittle attention has
been paid to existing and potential laisons between industry
and ths type of four-year mstiution (Logan and Siampen
1983). The limuted existing evidence suggests that comprehen-
sive colleges and universities focus attention on smaller, Tocal
companies, focus on regronal and tocal economic and educe-
tional needs. and are less hikely to be concerned about potential
negative results from partnerships with industry:

The predomunuenng atutude [ar comprefiensive imsttutions |
seents o be thet industiv oy @ comitaeney ke ey otlier
having a legitimate daim on unnersity senices. Also, ke
other constituencies, mdusin otfers resowrces that cen be
used 10 improve educational programy iLogan and Stampen
1985, p. 29).

As for research universities, comprehensine colleges and
doctorate-granting institutions do not share a common view of
relations with industry. In some institutions, many new faculty
are recent graduates of leading research institutions and desirc
to carry out basic research (Drew 1985, p. 67). adding impetus
to the aspiration to move up the prestige ludder. Comprehen-
sives colleges and universities with such faculty may see them-
<zlves as potential partiers 11 largo-scale research agreements
with industry: smaller relationships emphasizeg local technol-
ogy transfer may not he as appealing to these mstitutions and
therr faculty.

Two-vear colleges and proprietary institutions. Often over-
looked are the suostantial = < between mdustry and community
and junior colleges and propuetary mstitutions. Community
colleges have had and continue to play a major role 1n locdl
and regional econonues (American Assoctation of Commumty
and Junior Colleges 1984: Bovle 19831 Ellison 1983: Parncl
1986; Parnell and Yarnngton 1982: Rinchart 19820 Samuels
1985), Several states officially recogmze the uscfulness of two-
year ipstitutions m promoting cconomic development, mcluding
California (Duscha 1984y, Tthnors (Buiger 1984), and Virginia
(McMullen 1984).

Most of these mstitutions are not reluctant to 1or. - haisons
with industry, ¢sp crally for personnel des efopment and trai-
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ing (Day 1985). The large myjonty have developed the follow-
ing types of relationships with industry: using business/labor/
industry ¢ ncils in academic decision making, hiring a person
to act as naison with local industry, offering employee training
programs, providing on-site training programs. and working ac-
tively with local and regional economic development offices. A
much smaller percentage offer technical assistance and retrain-
ing programs (Day 1983, pp. 13-20, 31).

Faculty

Like ther institutions, faculty involved in industrially supported
ventures are not a homogencous or representative group. In-
dustry tends to work with faculty familiar with 1ts operations
(Branscomb 1984, p. 45), which limuts the potential pool of
facuity participants. Because industrial support for academic
research is concentrated in a few fields, faculty invehved in
industrially funded research tend to represent a handful of disci-
plines. Faculty entreprencurial activity, especially the formation
of faculty-owned companices, also seems to cluster in a few dis-
ciplines, especially biotechnology, engineering, and computer
science (Kenney 1986; Peters and Fusfeld 1983). Faculty
within a discipline also vary significantly in their involvement
with industry (Blumenthal et al. 1986, p. 1362). Finally, fac-
ulty receiving substaitial research support from industry also
seem to have significant support from federal sources (Richter
1984, p. 27).

Each descriptor indicates that industry-university relation-
ships rely on relatively few faculty 1n a specific set of disci-
plines. This concentration may have significant implications for
faculty workloads and behavior.

The Discinlines

Industsy has coucentrated its funding of academic research in
relatively few fields, emphasizing technical areas of particular
importance to the corporate sponsor (Branscomb 1984, p. 44).
These disciplines include engineering, computer science, medi-
cime, agrniculture, chenustry. and. more recently, biotechnology
(Blumenthal et al. 1986: Kenney 1986; National Science Board
1987: Nelson 1986: Peters and Fusfeld 1983; Wofsy 1986).
Within engineening, particular attentton has been paid to electri-
cal and mechanical engineening and to newer fields, such as
manufacturing engineering, materials engineering, and robotics
(Holmstrom and Petrovich 1985).

n
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The little evidence that exists suggests that faculty in chemis-
try and engincering receive most of the industriai funds for
academic research, followed by facuity 1n fields related to bio-
technology (Blumenthat et al. 1986; Natcnal Science Board
1987). If consulting arrangements and c:her types of industry-
university alliances are included, faculty in business, manage-
ment, economics, and related fields also have substantial con-
tact with industry.

The acceptability of liaisons with industry also varies consid-
erably by discipline. Faculty and administrators 1n applied
professional fields, such as engineenng, traditionally have
found liaisons with industry more consistent with perceived
academic missions than their counterparts in liberal arts (Ham-
brick and Swanson 1979, p. 130). Although the recent em-
phasis on industry-university collaboration has been on high
technology (Johnson 1984), ficlds like chemical engineering
have a much longer tradition of cooperation with industiy.

The procedure for initiating rescarch agreements with indus-
try also varies by discipline. For most ficlds, university person-
nel initiate contact with industry (Johnson and Tornatzky
1984); in microelectronics, however, the reverse is true (Larsen
and Wigand 1987, p. 588).

Industrial investment in particular academic disciplines can
be substantial (Ashford 1983, pp. 16-17). In biotechnology, for
example, nearly half of all companies have some type of ar-
rangement with unive-aties, and these companies account for
between 16 and 24 percent of all umversity funding for bio-
technology (Blumenthal et al. 1986). In some institutions, this
percentage is substantially higher (Kenney 1986; Richter 1984).

These findings suggest that the lessons Iearned from industry-
university alliances in particular disciplines may not apply to other
fields. In addition, the impact of industry-university relationships
on faculty and student behavior 1s Iikely to be much stronger in
some fields than in others.

Typologies of Industry-University Liaisons

Several typologies describing relationships between business
and higher education have been developed (see, e.g., Haller
1984; Peters and Fusfeld 1983; Zinser 1982).! Most select a

1. For lists of speafic industry-university relationships refer espectally to Asso-
cration of American Unrveraties (1986), Johnson (1984). National Science
Foundauion (1982b), Peters and Fusfeld (1983). and Public Pohicy Center
(1986).
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particular perspective, such as the contractual mechanism, and
classify a set of industry-university alliances accordingly. These
approaches have provided little institutional-level information,
which has limited their utility for academic administrators
(Feller 1988, p. 4).

As claborated below, industry-university haisons can be cate-
gorized by academic function. industrial function. economic
development activity, orgamzational location, intimacy of
working relationship, and collaborative mechanism.

Academic function

From the academic perspective. industry-university partnerships
can be classified into rescarch related, instruction related, ad-
ministration related, and service related.

Research-related liaisons. The majority of industrial funds
given to academic institutions focus on research (National Sci-
ence Board 1986; Ping 1981). Industry-university research rela-
tionships range from consulting arrangements with individual
faculty to large-scale. long-term research contr..cts between cor-
porations and research universities.

Many industry-university research relationships focus on
technology transfer (Baldwin and Green 1984-85; Johnson
1984: Larsen and Wigand 1987)—transfer of knowledge from
umversity faculty to mdustrial staff, upgraded training of indus-
trial scientists, creation of spinoff companies. and provision of
technical assistance (Baldwin and Green 1984-85: Larsen and
Wigand 1987).

The focus of industrially funded academic research 1s typi-
cally on applied rather than on basic research (Blumenthal et
al. 1986; Branscomb 1984; Hutt 1983; National Science Foun-
dation 1982b; Peters and Fusfeld 1983; Tatel and Guthrie
1983: Wofsy 1986). As discussed in later sections. the concen-
tration of substantial industrial funds in a few fields with a
focus on applied research has potential consequences for aca-
denuce research. teaching, and service-related activities.

Instruction-related liaisons. Industry is much less likely to
contribute funds directly for traditional academic instructional
activities (National Science Board 1986; Ping 1981). When
tunds are made available, the focus 15 usually on graduate edu-
cation, not undergraduate mstruction (Fairweather n.d.). A few
corporations have contributed part-time faculty to colleges and
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universities, especially in fields with shortages of faculty (Fair-
weather n.d.). Others have funded graduate assistantships as
part of research arrangements (Praeger and Omenn 1980), al-
though technicians may be used in place of graduate students in
some industry-university partnerships (Fairweather n.d.).

Industrial participation in continuing professional education is
more apparent. The need for upgraded training in technical
fields has made continuing education a natural ““bridge’” be-
tween business and higher education (Brooks 1984; Foster
1986; Moser 1986; National Research Council 1985a; Nowlen
and Stern 1981). Despite the interest of industry, many colleges
continue to emphasize formal degree programs in continuing
studies (Stark, Lowther, and Hagerty 1986; Walker and Low-
enthal 1981) or fail to incorporate continuing education into the
academic mainstream (National Research Council 1985a).

As a consequence, industry increasingly plays a direct role in
continuing education. At least 18 corporations now offer ac-
credited degree programs (Chmura, Henton, and Melville 1987;
Eurich 1985). The majonty of continuing education faculty in
engineering are from industry, not academe (National Research
Council 1985a, p. 51). And industry has increased the use of
alternative suppliers of continuing education, including national
associations, proprietary schools, and individual consultants
(Houle 1980, pp. 167-99).

Administration-related liaisons. Although seldom considered
in the literature, industnal leaders play considerable roles n the
administration of academic institutions. Usually at an individual
level, corporate directors frequently serve on boards of trustees,
assisting universities to make difficult decisions about the allo-
cation of resources. Heads of companies also direct many uni-
versity fundraising activitics, especially national campaigns
(Harris 1988). Industrial managers and scientists also serve
on academic advisory boards, advising department heads and
faculty.

Service-related liaisons. Industry-umwversity alliances incorpo-
rate service-related activities in two ways. The first concerns
the development ¢f human capital (Joh:.,on 1984}. In addition
to continuing professional education activities, some industrial
partnerships with community colleges address job training and
retraining (Burger 1984; Derber 1987; Duscha 1984; Ellison
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1983; Samuels 1985), and a few four-year institutiow.s alse ad-
dress job training and retraning (Charner and Rolzinski 1987).
Businesses also form liaisons with higher education to de-
velop scientists and engineers for the future (Johnson 1984). A

program to unite industry, colleges, and Igh schools in en-
couraging students to major in teacher education of mathemat-
ics and science is an example of this type cf relationship (Clark
1984).

Finally, some collaborative arrangements focus on remedia-
tion and basic skills (Foster 1986; Winkler 1982). Activities to
increase adult literacy also come under this category.

A second service onientation concerns economic benefits. In
contrast to the actwvities related more to human capital, which
are indirectly related to cconomic development, some partner-
ships aim directly to increase employment, generate start-up
companies, and stimulate economic expansion {Fox 1985). The
Ben Franklin Partnership in Pennsylvania, for example, defines
success in terms of increased opportunities for employment
(Corporation for Penn State 1986).

Industrial function

From the industrial perspective, relationships with academic
institutions can be classified into two types: (1) agreements
related directly or indirectly to business concerns and (2) phil-
anthrooic contributions (Alexander 1988, p. 13). Virtually any
collaborative mechanism can fit into either type, depending on
the intent of the arrangement.

Economic development

Industry-university haisons can be classified according to eco-
nomic development activity. In this scheme, categories include
human resource devélopment, economic research and analysis,
enhancing the economic capacity of regional organizations,
technical assistance, advanced research, technology transfer,
and developing new businesses (Public Policy Center 1986,
p- 11).

Organizational location

Relationshigs between business and higher education can be
classified according to placement in the academic partner. Or-
ganizational distinctions are crucial because the incetion of the
alliance can affect faculty and administrative behavior (Iken-
berry and Friedman 1972; Teich 1982). Placement of a collabo-
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rative agreement in an academic department, on the one extreme,
reinforces the traditional academic reward structure and faculty
behavior. Establishing organized research units independent
from traditional academic structures, however, may reinforce
interdisciplinary research goals while deemphasizing instruc-
tional and advising roles for faculty (Teich 1982, p. 96).

The location of industry-university partnerships can be classi-
fied into three levels: individual, intrainstitutional, and institu-
tional.

Individual arrangements. Although alliances between busi-
ness and higher education often are institutional arrangements,
the most typical form—consulting—1s an arrangement between
a company and a faculty member (Battenburg 1980; Low
1983). Grants and contracts also can be used to form relations
between individual faculty and a corporation. Faculty-initiated
businesses and other individual entrepreneurial activities are
also conducted at the indiv wuai level.

Intrainstitutional locations. Industry-university relationships

also exist at the deparunental level, tying a group of facully

and relevant administrators with a company or companics. Sev-

eral biotechnology agicements, for example, create ties be-

tween entire departments and a corporation (Kenney 1986).

Some affiliations between academe and industry sometimes

are housed in interdisciplinary research organizations or orga-

nized research units (ORUs) (Friedman and Freidman 1984).

These innovative arrangemerts might permit universities to in-

corporate and support actwvities that would be resisted in tradi-

tional departments:
|
|
|
|
\

When universities set up ORUs, they are choosing to pursue

ccuvines for which departments, for one reason or another,

are deemed to be inappropriate. In this sense, ORUs rep-

resent a primary means by which universities can adapt to |
changes in their environments (Teich 1982, p. 99). |

Interdisciplinary research units vary considerably in their
source of financial support. The continuum ranges from com-
plete dependence on university funds to complete denendence
on externa' funds (Geiger 1986). Location on this  tinuum
has implications for the behavior of faculty, administrators, and
students. For example, an ORU whose faculty depend com-

r
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pletely on external funds for research, summer stipends, and
graduate assistentships may spend substantially more time pur-
suing funds than faculty in a unit where such activitics are sup-
ported with funds from the university.

Institutional level. Gifts and donations of equipment are ex-
amples of industry-university affiliations at the institutional
level. Such arrangements are usually philanthropic rather than
business-related contributions (Alexander 1988).

Finally, some industry-university relaticnships involve con-
sortia, which may involve a single university with several in-
dustrial partners or a single corporate participant working with
several universitics (Johnson 1984; Low 1983; Zinser 1982).

Intimacy of working relationship

Agreements between industry and academic institutions can be
classified by the degree to which goals and operations are
shared. More distant relationships include corporate contribu-
tions and procurements or purchases. Agreements that require
closer working relationships include formal links or networks
and exchange programs (personnel and technology transfer).
The closest working relationshuips involve cooperative alliances,
such as rescarch agreements involving shared daily activities
between industrial staff and faculty, and joint ventures (Zinser
1982).

The relationship between the goals and functions of any
industry-university liaison and the goals and missions of both
academic and corporate partners has important consequences
for assessing the impact of these liaisons on participants. Re-
search agreements that permit faculty to follow their own re-
scarch agendas, for example, difter dramatically in their con-
tinuity with academic practices from agreements that dictate
rescarch agendas. (These issues are discussed more fully in
subsequent sections.)

Collaborative mechanism

Industry-university relationships can be classified according to
the mechanism used to achieve collaboration: donations and
contributions, research agreements, technology transfer, educa-
tion and traming, and professional development. These cate-
gories are not mutually exclusive; personnel exchange pro-
grams, for example, may contribute to professional develop-
ment and to technology transfer.

-
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In these collatorative mechanisms, little emphasis 1$ given to
the manufacturing, production, and distribution cycles of inno-
vation, areas evidently accepted as within the industrial domain.

Donations and contributions. Voluntary support for postsec-
ondary institutions by corporations 1s a substantial source of
revenue for many colleges and universities: Voluntary corpordte
support almost matches that from alumni (21.4 percent versus
27.6 percent) and exceeds that from foundations (17.8 percent).
From 1981 1o 1987, voluntary corporate support for arademic
programs increased as rapidly a« that from atumm, which was
highest (43.3 percent versus 45,5 percent). far exceedmg the
increase 1n support from foundations (16 percent) (Councat for
Financial Aid 1988, p. 3).

Corporate philanthropre support tor academic mstitutions
takes various forms. At the nstitutronal level, unrestricted gits
and matching 2ifts are common forms of contribution (Eurich
1985: Harns 1988; Kennev 1986: National Academy of Sci-
ences 1983: National Science Foundation 1982b: Pracger and
Omenn 1980). Contributions with a generic purpose siso are
common; they metude funds for caprtal expenditures and 1m-
provement of facilities, donations of equipment and discounts
on purchases, endowed professorsiups, and unrestricted funds
for use in a chosen ficld or activity (e.g.. research) {Eunch
1985; National Academy of Sciences 1983: National Science
Foundation 1982b: Peters and Fusteld 1983; Pracger and
Omenn 1980).

Corporations also make donations to support students, typi-
cally by establishing fellowship or scholarship programs (Busi-
ness-Higher Education Forum 1984: Kenney 1986: National
Science Foundation 1982b: Pracger and Omenn 1980; Smith
1988). They can cither be unrestricted or Imited to specific
types of students or programs.

Research agreements, Consultig agreemeunts with mdm idual
faculty are the most common form of industry-university re-
search agreement (Battenburg 1980, Busmess-Fhgher Education
Forum 1984; David 1982; Foster 1986: Johnson 1984: Kenney
1986: Low 1983 National Scrence Feundation 1982b: Praeger
and Omenn 1980), These agreements can be fong term or de-
veloped for a specific project.

At the msututional and departmental levels, the vanation i
types of mdustry-uni crsity research igreements s considerably
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greater than at the individual fszunty level. Typical approaches
include grants, contracts, «nd design participation programs,
where a group of student try to solve a problem submitied by
a company (Battenburg 1989; David 1982; Foster 1986; John-
son 1984; Low 1983; Nationa! Scicnee Foundation 1982b;
Praeger and Omenn 1980: Smuth 1988). More recent types of
research agreements include cooperative research projects,
which range from small nonproprietary projects to large pro-
prictary contracts; long-term, large-scale research agreements,
which may result in formal partnerships: and rescarch centers
and institutes (David 19825 Johnson 1984; Kenney 1986; Na-
tonal Science Foundation 1982b; Praeger and Omenn 1980).

Collaborative rescarch mechamsms can be bilateral, involv-
mg single industial and academic partners (Business-Higher
Education Forum 1984; Johnsor 1984). Alternatively, a consor-
tium of ndustrial and ‘'or academic participants can be involved
(Battenburg 1980; Business—Higher Education Forum 1984;
David 1982; Johnson 1984: Low 1983: National Science Foun-
dation 1982b).

Rescarch agreements also can be classifred according to ar-
1angements for responsibility and leadership. Research projects
i dustry-university agreements can be jointly developed and
operated, operated in parallzl with industry and university sci-
entists competing o find solutions, or primarily directed by
erther univeraty faculty or industrial sciennsts (National Re-
search Council 1985¢, pp. 19-20M

Technology transfer. The growth of industry-university alli-
ances 15 best seen m the raprd expansion of agreements to pro-
mote technology transfer. Treditional mechanisms include
conferences, colloquia, and symposia: pubiications, including
work jointly authored by faculty and industrial staff; extension
programs, particularly 1n agnculture: and industry advisory
councils and resedreh advisory commutiees (Battenburg 1980
Business—Higher Education Forum 1984: David 1982; Geiger
1988; Johnson 1984; National Research Council 1985¢; Na-
tional Science Board 1987). Industrial atfiltate or associate pro-
grams, where one or more corporations gam access to faculty
research resuls and unnversity facilities for a fee, also are com-
moa (Battenburg 1980; Business-Higher Education Forum
1984; Davrd 1982: Johnson 1984; Kenney 1986; Low 1983;
National Science Foundation J982b: Pracger and Omenn 1980).
i addition, research parks are well established as mechanisms
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for technolagy transfer (Low 1983, pp. 72-73), although a
wider variety of academic mstitutions recently have atiempted
to develop rescarch parks (Carley 1988, p. 27).

Innovations in mechanisms for technology transfer recently
have expanded dramatically. These nnovations include the use
of mdustrial incubators to develop new companies, private pat-
ent companies to secure rights for sale, expanded university re-
scarch offices to montor and promote heensing of technology
to industry, rescarch and development Iimited partnerships
where a university contracts with a particular corporation to
develop products from faculty rescarch findings, nonprofit orga-
nizations (¢.g., Wisconsin Alumni Rescarch Fund, Brown
University Rescarch Fund), independent for-profit entities ongi-
nated by universitics (¢.g.. Michigan Research Corporation),
for-profit joint ventures, often including participation by ven-
ture capital firms, and wholly owned subsidianes (c.g., Wash-
ington University Technology Associates, Case Western
University Technology. Inc.) (Assoctation of American Univer-
stties 1986; Bartdett and Siena 1983-84: Johnson 1984; Kenney
1986: Low 1983).

Education and training. In addinien o corporate philanthropy,
collaborative arrangements to provide education and tratning
have the loagest history of indu “~-umversity haisons. Educa-
tion and traming arrangements my '+ cooperative education,
continuing professional education, wciuding programs designed
spearfically for industrial staff, and corporate contiacts with
conununity colleges to provide technteal training for staff
(Business-Higher Educauon Forum 1984: Eurich 1985; Nu-
tionai Rescarch Council 1985¢).

Funding of idividuals atso has ieceived substantial support.
Relevant mechanisms include corporate remmbursement for the
educational expenses of staft, mternships for studenrs, and
summer jobs for students (Battenburg 1980; Business-Higher
Education Forum 1984; David 19825 Eunich 1985). Finally, a
few corporations have supported acadenmc mstruction by en-
covraging staff to work as part-time mstructors and by provid-
ing salary supplements to assist universities in retaimng junior
faculty (Busmess-Higher Education Torum 1984: Eunch 1985:
Peters and Fusfeld 1983),

Professional development. Although protessional development
may be a function of addisonal education and tramimg, many
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corporations view the enhancement of personnel as an end in
itself (Foster 1986; Praeger and Omenn 1980). The favorite
mechanism for promoting professional development is to incor-
porate personnel exchanges as components of research agree-
ments (Business—Higher Education Forum 1984; Johnson 1984;
Low 1983; National Science Foundation 1982b). Additional ap-
proaches include support of faculty sabbaticals and provision of
summer emplovment for faculty (Battenburg 1980; Busincss—
Higher Education Forum 1984; David 1982).




OPERATIONAL ISSUES

Despite the seeming “inevitability’’ of li._sons between indus-
try and academe, fundamental differences remain in motivation,
goals, organizational structures, and employees attitudes and
behavior. Resolution of these differences is crucial to establish-
ing any industry-university relationship and making it woik.
This section discusses the keys to successful implementation of
alliances between business and higher education, elaborates im-
portant factors in the successful operation of industry-university
liaisons, and presents differing views about the role of manage-
ment in resolving fundamental differences.

Keys to Successful Implementation

To establish liaisons between industry and academe, as many
as mine types of potential barriers and/or supporting conditions
mus. be addressed: historical factors, demographic characteris-
tics, overlap of needs, institutional vulnerability, leadership,
culture and mission, academic freedom, legal issues, and po-
tential rewards.

Historical factors

Corporations and academic institutions with existing links are
more hikely to establish additional formal relationships, al-
though little evidence exists to indicate whether or not philan-
thropic relationships might lead to research partnerships. For
any industry-university relationship, pievious experience work-
ing together promotes mutual understanding of goals and ad-
ministrative procedures (Branscomb 1984, p. 45). Extensive
exchanges of personnel enhance this process. Alumni serving
on corporate governing boards and industnalists serving on uni-
versity governing boards also enhance this transfer of knowl-
edge (Praeger and Omenn 1980, p. 381).

For research-related partnerships, previous involvement in
economic development by either partner may also promote
mutual understanding and increase the like!ihood of successful
implementation. For example, universities with previous com-

mitments to and experience in economic development seem bet-

ter able to carry out technology transfer (Public Policy Center
1686, pp. 44-46). Universities and corporations with previous
collaborative experience may also be more realistic in their ex-
pectations, making successful implementation more likely (Pub-
lic Policy Center 1986, p. 7; Rosenzweig and Turlington 1982,
p- 52).

The evolution of corporations and academic institutions can

The
increasing
role of state
governments
in providing
incentives for
universities to
assist industry
in the transfer
of technology
to their
marketplace
has made it
imperative
politically and
Sinancially for
public
universities to
seek liaisons
with industry.
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also impede the implementation of industry-unwversity alliances
by creating competition. Collaboration can become difficult as
universities create for-profit ventures and become involved 1n
searching for direct applications of research results (Feller
1988, p. 25) and as industry expands into education and train-
mg (Eurich 1983).

Demographic characteristics

The demographic charactenistics of corporations and academic
institutions affect the implementation of alliances. The first
characteristic, proximity, is a shared trait. The other traits listed
are presented separately for each type of institution.

Proximity. Geographic proximity 1s important to the formation
of industry-university atliances. Proximity is crucial to philan-
thropic activities (Broce 1986) as well as to research relation-
ships. Many companies invest in universities to benefit their
employees by enhancing the quality of focal services (National
Science Foundation 1982b: Peters and Fusfeld 1983; Pracger
and Omenn 1980). The strategic location of a college or uni-
verssty. such as proximity to a state capital or to specific
companies, 15 also important. In this instance, proximity 1s im-
portant in fostering interpersonal communication (Public Policy
Center 1986).

Industry. For mdustry, four demographic characteristics are
important in esteblishing liarsons with mstitutions of higher ed-
ucation. profitability, size. product hne, and ortentation toward
rescarch. Profitability atfects the extent to which a company
can support external activities (Praeger and Omenn 1980).
Regardless of interest. companies in poor financial health find
it difficult to support substantial alliances with academic in-
stitutions.

Size 15 also mportant. For research relationships, large-
companies are more hkely than smaller oncs to work with uni-
versities (Feller 1988; Fusteld and Hakhisch 1987; Link and
Tassey 1987: Logan and Stampen 19835; Natronal Science
Foundanion 1982b). Larger companies also have a better under-
standing of how university rescarch can best benefit the com-
pany (Geiger 1988: Pracger and Omenn 1980). For other types
ot relationships, such as providing summer jobs tor students
and granting release tme for statf to serve as faculty, size is
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also importani; large companies typically have greater slack re-
sources than their smaller counterparts.

Product line is important to the formation of industry-
university research relationships. Relatively few types of in-
dustry participate in research relationships with universities
(e.g., chemicals, engineering, computer science, biotechnol-
ogy) (National Science Foundation 1982b; Praeger and Omenn
1980). Further, corporations emphasizing research and manu-
facturing are in greater need of faculty expertise than companies
emphasizing sales and marketing (Lawrence and Lorsch 1967),

Finally, firms with strong, sophisticated research and devel-
opment departments are more likely to form liaisons with aca-
demic institutions than their less research-onented counterparts
(Fowler 1984; Geiger 1988). Such firms are more aware of in-
dividual faculty research and the potential utility of faculty re-
search to the company. And a substantial research capacity
enhances the credibility of a corporation with colleges and uni-
versities:

Peer collaboration 1s only possible when the industrial part-

ner has a significant. progressun e mn-house research capabil-

ity employing accomplished scientists and engineers with

acceptable academic credentials (Praeger and Omenn 1980,
-

p. 381).

Academic institutions. Whether an institution is a research
university. comprehensive college. or communtty college, type
of institution affects the likelihood of forming certain types of
alliances (Pracger and Omenn 1980). Research universitivs are
more likely partners for large-scale research relationships, for
example, whereas communuty colleges traditionally have played
substantial roles in retraming mdustrial Saff.

Although some authors claim that s1ze of academic mstitu-
tion contributes to establishing haisons with mdustry (e.g.,
Pracger and Omenn 1980), the relationship 1s unclear. As an
exampie, for research relationships the orientation of the uni-
versity seems more umportant than 1ts size. It 1s more likely
that size of the participating department, which 15 related to 1ty
repwation and visibility (Fairweather 1988), 15 important
(Branscomb 1984: Dickson 1984y,

Overlap of needs
The inttration of industry-unnersity afliances depends on the
strength and immediacy of specific needs and the degree to
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which these needs overlap for a given set of industrial and aca-
demic institutions (Bok 1982, p. 149). For example, a univer-
sity requiring substantial financial resources to continue a basic
research program might be more amenable to forming a part-
nership with a corporation that has sufficient resources to in-
vest. In the same context, corporate leaders might collaborate
to gain access to advanced knowledge in a field on which their
future depends.

Institutional vulnerability

The increasing role of state governments in providing incen-
tives for universities to assist industry in the transfer of technol-
ogy to their marketplace has made it imperative politically and
financially for public universities (and for private institutions
receiving substantial state subsidies) to seek liaisons with indus-
try (Slaughter n.d.). The responsiveness of academic institu-
tions to state pressures is in direct proportion to their political
and financial vulnerability. Especially vulnerable colleges and
universities are likely to pursue joint ventures with industry,
whether or not they have the necessary personnel and equip-
ment to achieve results.

Leadership

The active involvement and commitment of university and cor-
porate leaders are crucial to forming any type of relationship
(Day 1985; Gilley 1986; Gold and Chamer 1986). As political
pressure mounts to encourage an academic role in economic de-
velopment, the active support of college and university presi-
dents is particularly crucial. Also important is an understanding
of specific institutional needs and whether or not a specific re-
lationship is consistent with academic and corporate missions.
Correct assessment of institutional capacity to contribute to suc-
cessful laisons is also fundamental (Public Policy Center 1986;
Rosenzweig and Turlington 1982).

In forming liaisons to enhance economic development, indus-
tries are more likely to work with academic institutions whose
leadership supports faculty entreprencurshup (Public Policy Cen-
ter 1986). Industry 1s also attracted to academic institutions
whose leaders and faculty actively pursue connections with in-
dustry. Academic leaders’ willingness to establish alternative
organizational arrangements can also be a key to successful im-
plementation of industry-umversity alliances (Chmura 1987;
Public Policy Center 1986). Finally, academic 1nstitutions with
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well-defined strategies for achieving haisons with industry are
more likely to attract industrial partners (Chmura 1987).

Culture and mission

In general, cademic institutions and industry have distinct cul-
tures, which are reflected by differences in mission, methuds of
operation, and attitudes of personnel. The lack of mutual un-
derstanding of these cultural differences can make implementa-
tion of liaisons problematic (Baakhini, Worthley, and Apfel
1979).

Mission. Perceived compatibility of mission(s}, or at least an
overlap of certain goals, is a key to formation of industry-
university alliances (Gold and Charner 1986; Peters and Fusfeld
1983). Although some commentators argue that contractual
mechanisms can ameliorate these differences (e.g.. Hutt 1983;
Matthews and Norgaard 1984; Tatel and Guthrie 1983), con-
flicts in mission are difficult to resolve for two reasons. First,
academic missions are complex and often contradictory. An ac-
ademic institution must balance many missions at the same
time, including educaticn and tramirZ, rescarch and scholar-
ship, and service (Dressel 1987: Geiger 1986). Given scarce re-
sources, academic institutions find 1t difficult to pursue disiinct
missions with equal fervor or to choose between them. Thus, a
corporation and a university may find an overlap of mission in
one area, say medical research, that directly conflicts with
other academic missions, such as instruc.ion (Fairweather n.d.).

Second, industry and academe have contrasting purposes.
One desires to produce and disseminate knowledge., while the
other seeks to make a profit (David 1982; Peters and Fusfeld
1983). Universities are more Iikely to focus on basic research
and open publication of research results, whereas industry em-
phasizes product development and proprietary rights (Praeger
and Omenn 1980).

As the boundanes between academe and industry overlap—
for example, through accredited corporate degree programs and
shared continuing education for professionals—these underlying
differences bccome less distinet and spanning the boundary be-
tween business and higher education through contractual vehi-
cles becomes easier. This situation is particularly true for
academic institutions that arc responding to pressures from staie
governments to pursue goals (Chmura 1987: Public Policy Cen-
ter 1986). Such changes mn stitetional behavior and motiva-
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tion also have implications for more traditionsl goals, such as
academic nstruction and service. For example, tc develop for-
profit ventures, universities sometimes obtain capital from ex-
1sting programs, which can deteriorate (Fairweather n.d.).

Methods of operation. For most academic institutions, the re-
sponsibility for academic actisities hes with the faculty. Faculty
carry out research and instruction, publish, advise students, and
supervise theses and dissertations. In most institutions, faculty
have substantial mfluence on the outcome ot decisions about
tenure and promotion. By placing substantial authority in the
tacultys academic mstitutions decentrahize many key decisions
—1n contrast with corporations, which have hicrarchical, top-
down decision-making structures (Pracger and Omenn 1980).

The time framework for completing tasks also varies substan-
tally between avideme and industry. Universities have a long-
term view of fuculty research, assuming that at some point
practical applications of the results ot basic research will bene-
fit society. In contrast, to achieve or maintam profitability,
industry cannot afford « signiticant lag time between basic re-
scarch and application (Peters and Fusfeld 1983;.

Conflicting management styles and time references can also
adversely affect liatsons between business and higher educa-
tion. Industrial accounting systems, for example, require alloca-
tion of cost by specific project and activity. This scheme is
consistent with colleges and universities, where faculty play
so many roles as to make the assignment of time to specifi.
projects and activities inaccurate—if not imposzitls. A corpora-
tion might not want to deal with the complexities of academic
accounting systems.

The imphcations of differing methods of operation for form-
ing haisons are twofold. First, corporations already similar in
management styvle to universities, such as decentralized scien-
tific companies, nught find it easter to form alliances with aca-
demie institutions. Scecond, mnovatine organizational structures,
such as orgamized research units, might be used to preserve the
mtegrity of the perent organizations while permitting the use of
inovative managen,ent techmques (Fricdman and Friedman
1984, 1985: Ikenberry and Fricdman 1972: Teich 1982).

Attitudes of personnel. Mutual respect of potential partners 1s
cructal to estabhishing mdusiry -university re! wionships (Brans-
comb 1984). At the mstitutional fevel, the prestige of the




coliege or university affects its acceptability as a partner to in-
dustry. Industry often ignores community colleges as potential
partners, for example, because of their perceived low status.
Ironically, community colleges are often in the best position to
provide technical training, which is a major irdustrial need
(Day 1985). At the individual level, cultural and motivational
differences may cause individuals on both sides to distrust cach
other. For example, industrial scientists working under time
constraints may not trust faculty to take a deadline seriously
(Peters and Fusfeld 1983; Praeger and Gmenn 1980).

Establishing some form of contact between potential partners
before negotiating a partnership may alleviate or reduce attitu-
dinal barriers. The evidence suggests that prior experience
enhances the mutual understanding of potential partictpants
(Branscomb 1984, p. 43).

Academic freedom

A major tenet of academe 15 that faculty control the selection of
research topics and the methods of conducting research. The
concept of “academic freedom™ o includes the obligation to
encourage the free flow of information through publication and
a variety of other mechanisms (Ashford 1983: Caldert 1983).
Several commentators cite the potential for conflict between
industry-umversity liaisons and academic freedom. Concern has
been raised about the choice and focus of research topics (Ash-
ford 1983; Buchbinder and Newson 1985; Caldert 1983; Hutt
1983; National Academy of Sciences 1983; Peters and Fusfeld
1983; Wofsy 1986) and about trends encouraging secrecy and
proprietary rights versus open publication: of research results
(Blumenthal et al. 1986; Fowler 1982-83, 1984; Hutt 1983;
Johnson 1984; Kenney 1986; Peters and Fusfeld 1983; Rich-
ter 1984).

The pereeption of whether or not imdustry-university relation-
shios threaen academic freedom can be 1deologically moti-
vated. Opponcnts argue that the threat to academic freedom
threaten’s the basic nussions of the uanersity.

The concept of acadenuc freedom defines the wnversuy's re-
sponsibility 1o choose us research endeavors on the basis of
relative acadenic menit. The concept of public need, m wirn,
defines the wversuy’s responsibiliy to temper this choiee
with a concern for the mterests of the greater public good.
When funds for a project come from mdustry mvestment, the
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university accepts an mevitable constramnt on its ability 1o
fulfill either of these expectations (Caldert 1983, p. 29).

Others argue that academic fieedom is an illusory ideal,
threatened and nfluenced as much by federally funded research
as by funds from industry. Consider the following example
comparing the behavior of faculty returning from a visit to a
federal sponsor with faculty working on industrially funded
research:

When the group’s research leader renumed from Washing-
ton, the scienusts not only changed the nile of the grant pro-
posal that had occasioned her visit, but also rewrote a
substannal part of its content. . .. When a representative of
industry did not respond enthuswsucally 10 a scientist’s re-
sults, he began to pursue alternative procedures (Knorr-
Cetina 1981, p. 82).

From this perspective, fuculty operate m an environment con-
stantly challenged by external audiences, only one of which is
industry.

Whether real or peiceived. potential threats to academic
freedom affect the Likelthood of a college’s or university’s
entering into an alliance with industry. For this reason, a sig-
miicant propostion of the literature on industry-university liai-
sons is devoted to the legal and contractual protection of aca-
demic freedom.

Legal issues
Industry-university relationships arc affected by tax policy,
antitrust regulations, and patent laws (Assoctation of American
Universities 1986: Peters and Fusfeld 1983). As one example,
the Pateat and Trademark Amendments of 1980 encouraged the
tiensfer of technology from academe to industry by permitting
universities to 7 tent mventions derived from federally funded
research projects {Association of American Universities 1986).
In additior . the resolution of conflicting legal positione
through contractual means is a prerequisite to establishing
mdustry-umversity liaisons, particularly research relationships.
These legal issucs concern patent rights, copyrights, royalties,
and other mtellectual propesty reghts; commingling of industrial
and federal rescarchi tunds; wnd use of the corporate or uraver-
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sity name (Fowler 1982-83: Hutt 1983: Johnson 1984; Ma-
tional Academy of Sciences 1983; Peters and Fusfeld 1983;
Richter 1984),

Some university administrators must consider the legal ques-
tions involved in taking cquity m for-profit organizations (Pe-
ters and Fusfeld 1983, p. 1i2). Others must examine alterna-
tive policies to govern potential confliets of interest resulting
from faculty entrepreneurship (Fowler 1984; Johnson 1984;
Kenney 1986; Wofsy 1986).

Potential rewards

With the exception of philunthiopic activities, corpordtions mo-
tivated by short-term results will seck an alliance wnh a college
or colleges only if the likelthood of potential benefit for the
corporation is high (Pracger and Omenn 1980). Smaller compa-
nies without substantial resources. for example, cannot afford
to speculate vast sums with little certainty of positive benefits.

Similarly, universities cannot afford to invest sizable
amounts 1n large-seale research operations unless the poten.idl
benefit is relatively certain. Some academics argue that univer-
sitics cannot afford sizable mvestments 1n basic rescarch, re-
gardless of the potential payoff (Muller 1982). When assessing
the potential benefits of liaisons with ndustry, universities must
also take into account the reluctance of mdustry to pay over-
head fees (Fowler 1984: Peters and Fusfeld 1983).

The concept of reward or benefit is important in assessing
the impact and cffectivencss of relationships between business
and hugher education. Particularly problemaiic are more clusive
future-otiented goals, such as product development and spinoff
companies, where the potential return on myestment 1s difficult
to estimate.

Keys to Suecessful Operation

Several additional conditions are necessary tor mdustiy-
university liaisons to operate smoothly once they are cstab-
lished. These conditions are addiessed at three fevels: academe,
industry. and the characteristics of the relationship. As yet,
little evidence links operational ctfectiveness with achievement
of desired outcomes, partieularly for research relationships fo-
cused on economie development as @ goal. For this reason. the
relationship between conditions affecting operations and the
achicvement of goals is speculative,

B
A key to
effective
operation of
industry-
university
relationships
is the ability
of a college
or university
to develop
and support
nontraditional
organizational
structures.
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Academe

Seven academic issues are related to the effective operation of
laisons with industry: leadership, orgamzational structure, con-
tractual mechanisms and msututional policies, capacity and re-
sources. the faculty reward structure, faculty workload, and
communication.

Leadership. Institutional leadership 1s necded to provide nec-
CSsary resources, create innovative org:mizatlonal structures, re-
solve faculty issues, and develop communication networks.
Leadershp s also important at the project or program level.
Industry-university rescarch relationships. for example, work
best when the project Ieader 1s a respected scientist and a
strong manager who believes in the uscfulness of the research
{Pcters and Fusfeld 1983, pp. 41-42).

Organizational structure. For mndustry, time constraints are
an important consideration in addressing traimng and research
needs (Brazziel 1981a; Day 1983, pp. 22-23). The interdisci-
phnary nature of much industrial rescarch 1s also an important
consideration. Neither condition meshes casily with the depart-
mental structure of academic institutions. For this reason. a key
to effective operation of industry-university relationships is the
abihty of a college or university to develop and support nontra-
ditional organizational structures (Baaklini, Worthley, and Ap-
fel 1979; Chmura 1987; Geiger 1988: Gilley 1986; Johnson
and Tomatzky 1981: Public Policy Center 1986). Included are
organized rescarch units, which run the gamut from traditional
academic department-like structures to externally funded insti-
tutes that focus completely on research (Friedman and Fried-
man 1985; Terch 1982) and the use of nonprofit organizations
and venture capital firms to assist in technology transfer (Gil-
ley 1986).

The placement of an idustry-untversity liatson within the ac-
ademic mstitution might affeet the behavior of participants
(Gold and Charner 1986). Because placement in a department-
Ithe structure might not sufticiently remforee interdisciplinary
o1 apphied rescarch activities, many industry-umversity resgarch
rclationships are placed in units less dependent on traditional
academie goals (Chmura 1987). For example, establishing units
that deemphasize instruction might encourage faculty to devote
more time to apphied research. Such alternatives nught incorpo-




rate nonacademic staff and technictans as well as faculty and
students.

Contractual mechanisms and institutional policies. Contrac-
tual mechanisms consistent with both corporate and academic
norms make the success of a joint venture more likely. Such
mechanisms might include specific provisions for protecting
both parties by delaying but eventually permitting publication
of rescarch results, Clear ginndelimes tor expectations for faculty
behavior, from the perspective of both contractual obligations
and university policy, are uscful (Powers et ab. 1988). Clanfi-
cation of the impact of university pohey. meludmg the wdentifi-
cation and resolution of potential conflicts of mterest, 15 -
perative (Government-University-Industry Rescearch Roundtable
and Industnal Research Institute 1988).

Capacity and resources. The key to any industr -university
relationship is the quality of the participating taculty and the
stature of relevant academic programs (Day 1985; Fusfeld
1983; Geiger 1988 Government-University-Industry Rescarch
Roundtable 1986: Johnson 1984: Pracger and Omenn 1980).
Such expertise and visibility are mevitably fimked with the pro-
ductivity of the relationship and the credibility of results,

Expertise alone, however. 15 not sufticient. The match be-
tween faculty members’ frelds of expertise and the focus of the
industry -university partnership 1s also important. In addition,
sufficient numbers of taculty, students, and support staff to ad-
dress the variety of activitics 1 the relationship are essential.

Many industry-unmversity Iraisons also depend heavily on the
resources of the academic mstitution (Pracger and Omenn
1980), including the library, laboratories, and other facilities,
Finally, substantial mternal funds often are nceded 1o asorst
project staff in carrying out activities {(Public Policy Center
1986). These requirements restrict the potential pool of univer-
sity participants m large-scale researeh relationships with indus-
try to a small number of mstitutions.,

Faculty reward structure. Inherentan the concept of “*fac-
ulty’ is the assumption that instraction, research, and service
are part of each position. embodied in each imdividual faculty
member. Although difterent types of institutions place ditferent
emphases on cach type of actinty. the underlymg philosophy 1s
that instruction, research, and service are compatible and sup-

o .
E lC"rcneurshlp and Iigher Educanion

Aruitoxt provided by Eic:

e |
12

51



portive (Bowen and Schuster 1986; Study Group 1984). The
belief tha rescarch and instruction are positively correlated is
especially strong:

ii i the special functior. of the umwersity to combine educa-
tion with r:search, rad knowledgeable observers believe that
this comlunatior: nas distinct advantages both jor teaching
and for science and scholarship. . . . Without ihe marriage
of teaching and research that universities uniquely provide,
the conduct of scholarly inquiry and scie:uific investiga-
tion. . .would be unlikely to continue ut dhe level of quality
achieved over the past two generations (Bok 1982, p. 10).

The faculty reward structure, however, does not reinforce
cach behavior equally. Research and publicatior, dominate deci-
sions about tenure and promotion at doctorate-granting institu-
tions (Tuckman 1979, p. 169). Externally funded research is a
particularly valuzble commodity in the academic marketplace
(Wofsy 1986, p. 481), These criteria are also increasingly em-
phasized at other four-year institutions (Bowen and Schuster
1986; Boyer 1987; Cole 1982), With the exception of many
community colleges, service activitics are the least valued in
the academic reward structure {Crosson 1986, p, 119). Concern
exists that the undervalued worth of instruction and service ad-
versely affects academic institutions:

Although different instututions place different emphases on
research, teaching, and senice in thewr personnel decisions,
it is clear that the reward structure can act as an incentive —
or as a disincentive—for quality instruction. While research
can and should be mutually supportve and complementary,
many of our colleges and universities overemphasize re-
search and minimaze quality teaching in personnel decisions,
and this tradition has potentially damaging effects on student
learning and develcpment (Study Group 1984, p. 59).

Several commentators have argued that substantial cl:anges in
this reward structure are required to enhance the effectives 3s
of industry-university liaisons (Baaklini, Worthley, and Apfel
1979; Hambrick and Swanson 1979; Johnson and Tornatzky
1981; Lynton and Elman 1987; Smith 1986). This argument as-
sumes that liaisons between business and higher education have
a common purpose, which is not suppertable. To the extent
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that mdustiy-unn ersity rclatonships emphasize rescarch ave
nues conststent wath existing faculin behavior, the tacuin
reward structure reptforces the relanonship, Snmlaris L the
acquisition of mdustiigl tunding tor rescarch s consistent with
the current teward stucture 1o this contene, the mduosin
aniversity allianee 18 anothar stmulus for faculty 1o pursue 1
search aetivities

Industiy-univy ersity rescareh clationships that cmphasize
product devclopment and teehnofogy tanster howeve, mas by
meonsistent with collcerate roward structures, pasticalar iy of
auch activitios are viewed s sovice tathes than roscardh rehedd
(Feller 1988, p 27y Feonomie devadopment s val ¢blen
this contet

I conome developrent acunittes are vt niore kel o b
added 1o the already long and wrewmg ' or desnable
Publicsen tce actnties to whici academe pavs lip serviee
but which exenvone on the mside anows occapres o distan!
third place i the huerarem ot mstituttonal yalues (Cioson
1980, p. 1Y

Additional meentives might be sequired tonarcase facudiy o
ticipation in these nypes of arrangements

Ablrances between busmess and higher cdicanon that cmpha
ize traming and cducation whvo tan ceuntar o the provaabing
reward stucture al most instteions, S udh anangements proby
bly requie some adpsrment i he e and Suchune to oneot
4 taculty partiapation. dibouseh sl arguments havs boen
made sbout faculty imvolvonment imo ey anstiacnonal s
(e.g . Stady Group TUNd

Faculty workload. The simuliincoas puison ot oscurdh nd
seholarship, teachimg and advismg, ana seviee tequas aoseh
antral comnmtment of e MIGE pecrt an paml, puh\:;\\ (R
hours o wodh. addimondl acrnvies arhor cannot beaccom
modaicd or must replace st commitmenis cBow s o
Schuster 19507 Plus worklowd ¢ rostie Paouly aimvolvomoy
mmdustiy-unin sy adlanees clohnson TOSS 0 When taoalny
Vol ement mooetlabonan Caraneomenis s consistont warth b
academie teward stracture, facal™s ey Boomotin atod o
porate these addittonal activatios meo thon work sohadulos A
v aies pocenod as less miportant probbiv sl hoeowonded
A, ceonomig devalapment o tall mtothe hattar carcgon
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Colleges and umversines ashing thewr fuculty for greater m-
volvement in economic development aciviies, whatever they
may be, should be willing 10 have other acuvines d.. placed
and deally should be wilimg 1o tell faculty what areas can
be dropped (Crosson 1936, p. 119).

Comniunication. Weil-cstabhished communication links with
industry, state and federal governments, and regional economic
development agencies cnable industry-umversity arrangements
to function more cffectively (Baaklini, Worthley, and Apfel
1979; Day 1985; Peters and Fusfeld 1983). These networks
oetter enable colleges and corporations to match personnel on
specific projects and to enhance the likelihood of successful
transfer of technology (Chmura 1987).

Complementary internal networks also are uscful, A highly
visible administrative office 1esponsible for technology transfer
anc patent development, for example, might increase faculty
members” identification of potential appheations of their re-
scarch efforts.

Industry

Beyond the requiremente of 1eadersinp, cdpdcity and resourccs,
and communication networks that they share with academic
mstitutions, corporations with an ability to Incorporate new
hnowledge rapidly are more Iikely to benefit from collaborative
arrangements with colleges and universities (Feller 1988, p.
I4). Companics with decentralized, scientist-oriented structures
also might find collaboration caster and more effective.

Characteristics of the relationship

In addution to the special contributions of cach partner, certamn
characteristics of « collaborative agreement seem related to sue-
cessful operation. Some evidence suggests that collaboration
throughout the operation of an agreement 15 related to its suc-
cess, ncluding mutual determimation of rescarch topics, educa-
tional agendas, and so on (Day 1985, pp. 21-22).

Agreements based on an accurate assessment of capabilities
dlso seem more Tely to operate effectively. As an example,
comprchensive Cilleges and universitics have been more sue-
cessful in relationships focused on regional cconomic devzlop-
ment than have rescarch universities. The latter are better suited
to relationships centered on improving the state of the art in re-
scarch (Feller 1988; Public Policy Center 1986).
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Less certain are clanms about the compatibility of the rela-
tionship with the cxisting goals, needs. and capabilities of cach
partner. Some authors claim that such compatibility 1s essentiai
to effective industry-university liaisons (¢.g.. Johnson and Tor-
natzky 1981, pp. 51-53). The ¢ffectiveness of a rescarch rela-
tionship, for cxample, may depend on the “*consistency [of the
relationship] with a firm’s internal capabilities to assimilatc
new knowledge, and with individual faculty/university stan-
dards for promotion and tenure and pursuit of academic status™
(Feller 1983, p. 14). Similarly, mdustry-umversity partnerships
easily incorporated 1nto university doctoral degree program re-
quirements are more likely to operate successfully (Branscomb
1984, p. 45).

At the same time, many relationships do not mesh easily
with the goals, needs, or capabilities of either partner. The
need on cither or both sides may be sufficient to search for
some sort of accommodation. but the overlap of interests and
nceds may be small. This contlict is recognized by the substan-
tial literature caliing for adaptability and change by universities
to accommodate relations with industry (e.g.. Bach and Thorn-
ton 1983; Hutt 1983: Johnson and Tornatzky 1981: Lynton and
Elman 1987; National Science Board 1986: National Science
Foundation 1982b; Public Policy Center 1986: Schuh 1986:
Stauffer 1979). In these types of relationships, retention of ex-
isting mores and operating procedures may be more difficult.
For example, some pertnerships have conflicted with univers-
ties” doctoral program requirements by requiring substantial de-
lays .0 the subnussion of dissertations (Richter 1984).

The ¢ differences n perspective are reflected m differing
opinions about the importance of management technques mn
successfully forming and operating mdus.v-university part-
nerships.

The Importance of Management: Two Views

In establishing and operating industiy -university relationships,
the dominant perspective in the hiterature 1o that differences be-
tween academe and industry can be resolved thiough carcful
contractual and management mechanisms. Contractual agree-
ments can be used to resolve disputes about patents, address
conflicts over proprretary nights. and ensure the university’s
autonomy (Broad 1982). In cffect. the contract becomes the
mechanism for ensuring the overlap of corporate and ocademie
mterests (Blumenthal ¢t al. 1936: Bok 1982: Broad 1982, Fow-

"'i'wv)rencws/up and Higher Education

ERIC o2

Aruitoxt provided by Eic:

55



ler 1982-83. 19842 Hutt 1983: Matthews and Norgaard 1984:
Powers et al. 1988: Reams 1986: Tatel and Guthrie 1983: Var-

rin and Kukieh 1983).

A few commentators disagree. claiming that the basic dis-
sumlaritics between academe and industry m mission and
cultere make the resolution of cructal differences through con-
tractual devices unlikely (Caldert 1983; Knorr-Cetina 1981).
Orte national association has recognized the cultural. not con-
tractual. basts underlying successful liaisons:

Perhaps the soundest safeguard [of the mtegruy of the uni-
versuy[ s the puegriy of the . cienusts buttressed by codes

of ethics and standards of behe: 1or advocated by faculties

and msutunons (Natonal Acadery of Sciences 1983, p. 12).

Another obsenver argues that contractual poovisions alone do
not guarantee consistency of mdustry -unnersity research rela-
tionships with academic wstructioral goals. For example, a
contract that guarantees freedom to publish arnd provides for
faculty relcase time to pursue entieprencurial activitics may be
consistent with acadeac freedorr but not with nstructional
goals (Fairweather n.d.).

When the broad array of facters affecting impiementation
and operation of 1adustry -unnversity lrarsons 15 considered. in-
cluding the 1mporiance of orgarizational structure. leadership.
capacity and resources. quality of faculty . history . and culiure.
arguments that grant overnding importance to legal 1ssucs are
uncorvineng. By minmuzing or ignoning the mportance of ad-
dittonal factors. the **management school of thought™ does a
dissenviee to academic and industrial leaders pondering future
dhances by oversimplifying the requirements for successful li-
arsons. Enlightened contractual provisions are necessary but not
sutticient conditions for ndustry -universits: harsons o achieve
mnnempaied resalis.
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COMPATIBILITY WITH ACADEMIC FUNCTIONS

The debate about industry -unrsersity haisons reflects contrast-
ing views of the nature of academic mstitutions. therr 7ole in
society, and therr ability to enhance the competitiveniess of the
American economy . These fundamental disagreements are
obfuscated by the focus of the debate. which has been on nar-
row contractual issues like protect.on of propeny rights. Never-
theless, as colleges and universities evolve, a central question
remans: What type of academic institutions will emerge” On
one hand. certamn liasons with mdustry might make colleges
and universities more responsiy 2 to externdl needs. which can
benefit society. On the other hand. some partnerships with -
dustry, perhaps even the same ones, may deemphasize instruc-
tion and decrease program quality. which may result in a net
cost to socety.

Judgment about the costs and benefits of idustry-un versity
alliances necessari'y depends on how one views academe. Per-
haps some boundarics, however. can be placed on esitmating
costs and benefits. Irrespective of phiiosophical orentation,
continued pursuit of the same ty pe of mission—research and
scholarship—by more and more academic insttutions regurd-
less of capacity or lustorical mission 1s not desirable. Evidence
indicates that as more and more universitics attempt to advance
along the same prestige ladder. the functions that they empha-
size grow smaller and more homogeneous. High prestige 1s as-
sociated with research and scholarly publication: undergraduate
mistruction and public service are on the losing side (Bowen
and Schuster 1986: Study Group 1984). In this sense. the re-
sponsiveness of academe as a whole needs toamprove.

On the other sude. alliances that detract from mstruction ds
primary academic mission are not heipful:

If undergraduate msoruction s a major goal 1eve it not the

primary onel. a unnersiy should pursie Latsors w wh indis-
oy onlv if 1t 1y asswed that mstruciion wdl i some way hen-
et (or at least noi be harmedr iFairweather nudoy.

At the veny least, the benetits to mdustry and to acadenc re-
search capacity must be werghed agamnst the Costs 1o d variety
of other academic missions, espectally nstruction.

Finally, the line should be drawn at unn ersity-developed for-
profit ventures, espectally those funded from current operating
budgets and incorporated mto the existing acadennc structure.
Although the list of such ventures 1s expandimg. little attention

Continued
pursuit of the
same type of
mission —
research and
scholarship—
by more and
more
academic
institutions
regardless cf
capacity or
historical
mission is not
desirable.
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has been paid to the compatibility of “*corporate behavior™
with acedemic values. Even the most liberal definition of ““aca-
demic iastitution™ precludes making profitability the principal
objective. Indeed. profit moti ation is inconsstent with the
nonprofit tax status of most postsecondary mstitutions.

The Evidence

Evidence about the compatibility of industry-uni ersity liaisons
with academuc functions 15 <lightly more substantial than data
on the cffectivencess of such relationships., although 1t is still
largely ancedotal and speculative. In describing the impact on
colleges and universitics. most commentators fail to distinguish
betw cen the different types of haisons between business and
higher education. which nclude philanthropic reiationships, re-
scarch and technology transfer agreements, and alliances based
on education. training. and professional development. The im-
phicit assumption of homogencity is not supportable and masks
the variety of impacts resulting from mdustry -university rela-
tionships.

In addition to type of hia.son. for acadenuc institutions the
real or potential impact of reiations with industry varies by in-
sttutioral focus. For this section. relevant foci are the aca-
demic missions., including research, instiuction, and service.
and the evolution of the mstitution.

The Missions: Research and Scholarship

Two genenc types of ndustry-university haisons can affect aca-
dennic research and scholarship: philanihropic e’ utonships and
research and technology tran<fer agreements. | lanthropic rela-
tionships. including corporate donations of unrestricted funds
and of fuctlities. can enhance the strength of academic re-
search. Unrestricted funds are most desirable. as reflected n
the large-scale efforts by acadennc msttutions to pursue corpo-
rate gifts (Harns 1988).

More controversial 15 the compatbility of v arious research
and technology transfer relationships. particularly large-scale
agreements, wath academie rescarel and scholarship. Commen-
tators strongly disagree about the costs and benefuis of such re-
tationships for academic reearch.

Potential benefits

The potential benefuts tor academic research and scholarship re-
sulting trom harsons with imdustry concern resources. facilities,
and strengthening existing progranis.
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Resources. In some disciphnes, such as biotechnology . aca-
demic institutions could not have mtiated rescuarch without sub-
stantial support from mdustry (Brocks 1954: Kenney 1986).
Industrial funds for academic rescarch also have enabled col-
leges and universities to continuc tesearch programs that other-
wise might be closed:

Bret while mdustrial tundmg does not Iuve the potential to
replace federal funding as the major source of financing um-
versity rescarch, 1 does funne the potental to replace much
of what unnversities nave lost (aid stand to loset because of
decreases in the level of iederal funding (Fowler 1982-83,
p. 516).

This cffect is probably imited to specific disciplines because
the total ration of federal funding for academic research to
funding from industry 15 approximately 10-1 (Natonal Science
Board 1987).

From the faculty's perspective, industrial fundmg may pro-
vide additional benefits. The process of applying to obtain re-
search funds from industry can be less complicated than that of
federal sponsors. Less red tape is mvolved in most industrially
funded projects than mn federally funded rescarch (Richter
1984, p. 0).

Long-term ‘unding from industry can also benefit faculty by
freeing them from spending time pursuing additional rescarch
funds (Mar 1984, p. 3). If such funding is relatively unre-
stricted. faculty are Iikely to value the support whether or not
the amount is substantial (Richter 1984, p. 26).

Facilities. Real expenditures « a1 acadenne facilities have de-
chined m the past decade (Business=Higher Education Forum
1984, p. 2). Duning this time, federal rescarch and develop-
ment funding for academe has not mereased appreciadly (Na-
tional Science Foundation 19844, p. 6, 1983d, p. 5). The result
has been a substantial detertoration of academic science and
engincening facilities (Mar 1984 National Research Council
1985b: Peters and Fusfeld 1983;.

By providing faculty with access to imodern equipment and
facilities, some industry-university partierships enhance the
productivity of faculty and save the umversity a substantial m-
vestment in money (Larsen and Wigand [987, p. 389). /it the
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same time. mdustrial scientists may benefit by gaiming access
to some cquipment not available m their work sctting.

Strengthening existing programs. Critics arguc that industry-
university rescarch agreements can distort the direction of aca-
demice research. Although this conflict 1s serious (see the fol-
lowing discusston), the critictsm is overly simplistic. In some
agreements, industry funds faculty to continue existing research
projects. In thrs context, industrial funding can strengthen exist-
ing research programs. The key 15 the match between the re-
search needs of industry. existing fuculty activities, and the
freedom faculty have to contmuce or drop particular lines of
inquiry.

Potential costs

The potential costs to academic rescarcl: and scholarship con-
cern six issues: acadennc freedom. focus of research, secrecy,
faculty pioductivity, intellectual property nghts. and the split

between the haves and the Lave nots.

Academic freedom. Many commentators argue that academic
freedom. or the freedom of faculty to choose research topics
and methods of myestigation, 15 potentially threatened by
industry university research partnerships (Ashford 1983; Cal-
dert 1983; National Academy of Sciences 1983: Tatel and
Guthrie 1983). Of particular concern 15 the selection of research
toprcs to fit the sponsor’s goals rather than the faculty mem-
ber’s mterests (Buchbiader and Newson 1985, p- 51; Wofsy
1086, p. 485).

To examme the potential impact on academic freedom. con-
sder the categories of choree m any rescarch project. They
melude the category of research (a contmuum of basic to ap-
¢ the speattic project. the methodology. the method of
valuation, and the approach to dissemmation. Factors influenc-
mg these chorces include personal interet, avatlability of fund-
mg. desrre for future fundmg, and the dcceptabihty of the
rescarch to the academic community (Ashford 1983, pp. 20~
221 Industrial sponsors can use the avadabiinty of current and
tuture research funds to mtluence academic research m any cat-
cgory of choree. Beyond the oby 1ous miluence of providing
tunds for research on @ speettic topie, more subtle mtluences
also take place:
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Take the case of a toncologist who has reason to believe
that o chenucals could be sigmificant human carcinogens,
but who has the resources to pursue a study of only one. If
she knows that chemical A 1s manufactured by a company
that is about to give a large technology.development grant o
her university, and tha! chemical B 1s not, will her choice be
unaffected by that fact? Is it not fawr 1o say that fear of up-
setng a potential junder may provide an incentive o nn esi-
gate B rather than A? (Ashtord 1983, p. 12).

The freedom of faculty to choose rescarch topics may be partic-
ularly threatened m departments where a single corporation pro-
vides the majority of rescarch funds (Kenney 1986).

The evidence, although lmited, lends credence to these con-
cerns. Selection of a rescarch topic 1s clearly influenced by -
dustrial funding 1n biotechnology (Blumenthal ct al. 1986, pp.
1364-63) and m other disciplines (Fowler 1984, p. 37). A
study of industry-university lniisons in mrcroclectronics also
supports these findings:

Industrial researchers wulaterally determuned the nature of
the research half of the ume, and unwersuy researchers co-
operated with indusiry rescarchers in defining research goals
m other cases. There were no cases reported m which wu-
versuy researchers defuied research goals alene (Larsen and
Wigand 1987, p. S89).

Some commentators disagree with this evidence, clarming
that any externally funded researdte aifluences the choice of re-
scarch topic (Knorr-Cetina 1981, p. 820 Richter 1984, p. 29).
Others argue that increasing rescarch funds from mdustry less-
ens dependence on federal sources, which increases faculty s
choice (Roscuzwerg and Tutlmgton 1982),

Is ndustry-supported research distiret m ats influence trom
other sot. .~ of external funding” For academne freedom, the
crucial fuctor 1s whether or not the sponsor requures the re-
search project to focus on specific approaches, topics, and out-
comes (Knorr-Cetina 1981, p. Y0). Although not true for all
relationships, 1t appears that industry 18 more Lkely than other
sponsors to tund research with o focus on speeitic applications,
often with a ume-specific commereial focus, In such cases, m-
dustrially funded projects are less compatible with academic
freedom than those supported by other sources of tunding.
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The focus of research: Basic versus applied. Unlike aca-
demic freedom, little disagreement exists about the generic fo-
cus of research funded by industry: Irrespective of discipline,
the emphasis is on applied, not basic, research (Ashford 1983;
Blumenthal et al. 1986; Branscomb 1984; Hutt 1983; Larsen
and Wigand 1987; Peters and Fusfeld 1983; Richter 1984; Ta-
tel and Guthrie 1983; Wofsy 1986). The emphasis on applica-
tion, including commercial applicability, sometimes is specified
in the rzsearch agreement. The Washington University/Mon-
santo Corporation agreement, for example, stipulates that two-
thirds of the funds go to applied research and the remainder -
basic research (Kenney 1986, pp. 67-68). One commentator
claims that the research directior: of an entire discipline can be
affected if it 1s highly dependent on corporate funding (Kenney
1986, pp. 112-13).

In some disciplines, pariicularly engineering, the line be-
tween applied and basic is arbitrarily drawn. When such ambi-
guity exists, the potential incompatibility of industry-funded
reszarch is less evident:

Even when ndustrial contracts are focused on practical
problems, they sometimes provide occasions for digging
more deeply into fundamental questions (Richter 1984, p. 5).

On the whole, the applied focus of industry-umversity re-
search liaisons seems incompatible with many academic re-
seaich goals, especiallv for basic research that has a long-
rather than short-term focus.

Secrecy. A major academic tenet is that scientific progress de-
pends on open publication of research results and the free flow
of information. The proprietary natu.e of some industry-funded
rescarch may cenflict with this central belief (Kenney 1986;
National Academy of Sciences 1983).

Although piecemeal, the evidence suggests that secrecy is a
major problem with some industry-university research relation-
ships. One survey found that academic administrators were
concerned about the emphasis on secrecy and its impact on fac-
ulty bekavior (Fowler 1984, p. 37). More specific results were
found in a survey of biotecinology faculty. Industrially funded
projects in biotechnology are likely to include restrictions on
publication, including delays in and prohibition of open relcase
of research results. Biotechnology faculty working on industri-
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ally funded research projects also interact less frequently with
their colleagues, thereby further restricting the free flow oi m-
formation (Blumenthal ct al. 1986, pp. 1364-65).

Faculty productivity. Some critics argue that faculty involved
in industrially funded research may decrease their productivity.
particularly those intetested i commescial gam (sec. ¢.g..
Wofsy 1986). The only study to address this question directly.
a survey of biotechnology faculty, contradicts this assertion.
however. Biotechnology faculty receiving support from industry
had more publications, filed for more patents, and developed
more inventions than their colleagues who were not supported
by industry (Blumenthal et al. 1986, p. 1363). Because faculty
receiving support from industry also receive more funding from
all external sources (Richter 1984), receipt of industrial sup-
port is best viewed as one of <cveral indications of faculty pro-
ductivity.

Intellectual property rights. A substantial portion of the liter-
ature about industry-university relationships emphasizes the
conflict between the two partics over mtellectual propert, rights
(patents and copyrights). The contractual bases for resolving
such differences are, however, creasingly well understood
(Reams 1986). Although the contractual issues are complex
and must address the spectfic circumstances of the partners,
such conflicts are resolvable i part because of therr visibility.
Less obvious conflicts. such as changes in faculty activities.
are much more difficult to resolve contractually (Ashford

1983, p. 18).

The haves and the have nots. Industrial support for academic
rescarch is concentrated n a small numbes of mstitutions
(“‘Business and Umversities™™ 1982, Drew 1985 National Sci-
ence Board 1985). On a national fevel, this pattern of differen-
tial support has two prcipal consequences for academic
institutions. It assists m mamtaining the viability of research
universitics by making them less vulnerable to fluctuations m
federal funding (Rosenzweig and Turlington 1982). At the
same time, 1t reinforces the second-class status of other four-
year mstitutions (Business-tligher Education Forum 1984
Drew 1985). The gulf between these types of institutions 15
worrisome because approximately half of all undergraduates
and gradvates in engineering are tramed ac these less presti-
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gious nstitutions (Nationat Scrence Foundation 1984b, 19854,
1985b). Failure to expose o larger propottion of scientists and
cngmecers to the latest research techmques and equipment may
also reduce the national capacity for research (Drew 1985).

The Missions: Instruction and Advising

Unlike research and schelarship, hittle attention has been paid
to the impact of mdustiy-university harsons on acadennc in-
struction (Farweather n.d.). Two surveys of academic adminis-
trators to chiett concerns about the compatbihity of industrial
relationships svith academic functions failed to ehicit a single
response related to istruction (Fowler 1984: Peters and Fus-
fcld 1983).

To ameliorate this lack of attention 10 mstruction. this sec-
tion examines the potenual benefits and costs of industry-
umversity philanthropic, education and traiming, and research
relationships for academic mstrucuon,

Potential benefits

The potential benetus for academie mstiuction 1esulting from
lasons with industry concern recruiting and retaining students
and faculty and the instructional envitonment

Recruiting and retaining students. Corporate contributions of
scholarships can merease students’ access, particularly for these
who otherwise could not atford o college education. Scholar-
ships can also increase aceess for specific groups, mchuding
mmnorities,

Industry-university research relationships also provide meen-
tves for students 1o caroll ard remam 1 colicge programs. Re-
search hasons that provide students with access to industrial
laboratories cun assist universities m attracting students. In-
dustriatly funded rescareh that meludes student stip *nds can
encourage retention. The opportunity to gamn voeational ex-
perience while pursuing o degree and the increased tikelihood
of job placement are also attractive to potential students (Rich-
rer 1984, p. 22). This factor 1s espectally important for gradu-
ale programs 1n science and engineermg, where the financial
meentive for bachelor’s reciprents to enter industry rather than
to continue studics has resubted iy shortage of American-born
doctoral students (Babeo 1987; Barthel and Early 1985; Na-
tional Science Board 1985; Nattonal Science Foundation 19824;
Stern and Chandler 1987).
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Recruiting and retaining faculty. Thioughout the 1960s. col-
leges and universities offering programs m high-demand techm-
cal fields have faced shortages of faculty (Barthel and Early
1985; Doigan 1984a. 1984b: National Science Foundauon
1982a). The shortage has been espectally acute in enginecring
and computer science {(Doigan 1984b; Doigan und Gilkeson
1986), although rceent trends show impiovement (Doigan
and Gilkeson 1986).

Industry-university larsons may assist universives m resolv-
ing shortages of faculty in several ways. By endowing charrs,
corporations may enlance the ability of colleges and universi-
ties to attract outstanding sentor faculty. By contributing funds
to supplement salaries. scveral corporations may have helped
universtties retain ther junior faculty (Busimess-Higher Educa-
tion Forum 1984: Peters and Fusfeld 1983).

Education and traiming relationships that encourage industrial
employecs to teach are heldpful to many mstitutions (Busmess—
Higher Education Forum 1984: Pmg [981). Many commumity
colleges end proprictary mstitutions depend heavily on past-
time faculty from local mdustry (Bovle 1983).

Rescarch agreements may also assist academic institutions
attracting and etarming faculty. Relatonships that provide ac-
cess to industrial laboratories, acreased opportumties for con-
sulting, and the ake assist colleges and universities in reerwting
faculty (Dorgan and Gilkeson 1986: Fairweather n.d.).

The instructional enmvironment. Corporate gifts of cquipment
and donations for capital cxpenditures can enhance academie
facihties and the mstructiom] environment. Use of pat-time
faculty from mdustry can reduce student iaculty ratios and class
azes, which enlimnees mstructional quality. And industrial em-
ployees can enhance the quality of techmeal programs. particu-
latly 1 community colleges., by helpmg to keep the curniculum
current (Boyvle 1983).

Potential costs
Ipduscry-umveisity telstionships can also adversely atfect aca-
denuic instruction. The refevant issues include lack of cmphacs
on und.rgraduate education, doctoral program jrocesses., tac-
ulty activities, and faculty-student interaction.

Lack of emphasis on undergraduate edueation. Although
mdustry-university telationships cover an aitay ot activities, the
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myjority of mdustrial funding for academe ha« focused on re-
search and graduz'e education (Ping 1981):

Industry has given increased anention 1o saence and engi-
neermg research and 1o graduare educanon, but private sec-
tor support of undergraduate educavon has not increased
stmularly (National Science Board 1986, pp. 1-2).

In this context. industry-university relations remforce trends
toward graduate and away from undergradudate instruction,
which may cxacerbate the percewved dechne m undergraduate
programs that has recerved considerable national attent;on
(Bowen and Schuster 1986: Boyer 1987; Cole 1982; Study
Group 1984).

Doctoral program processes. For mdustry-umversity resedrch
relaionships., one key to compatibility with acadennc functions
1s congruence with doctoral program processes (Branscomb
1984, p. 45). The evidence, although mited, suggests that this
™ has not been easily accomplished. Proprictary rights and
seerecy can adversely affect doctoral education by preventing
students from using data for dissertations and by imposing de-
Lays on submisston of dissertations (Richter 1984, pp- 3-4). In
one case, for example, a dissertation was defayed for one year
in accordance with the research agreement (Richter 1984, p- 3).
The emphasis on protecting research results can also adversely
affect the quality of graduate instruction by preventing timely
mcorporation of results mnto the curticulun,

Research agreements focused on short-term product develop-
ment may also conflict with doctoral program processes. To
meet deadlimes. many of these agreements use full-tume techn-
crans tather than g Juate students, which reduces potentsal in-
structiondl and tramimg benefits for students (Fanweather n.d.).

‘aculty activities. Over the past two decades, engineering and
science faculty have devoted more time to research and less to
instruction (Maxfield 1982: National Science Toundation 1981,
19824, 1985c¢). Evidence suggests that this trend has adversely
affected the quality of mstruction (Bowen and Schuster 1986:
Bover 1987: Studv Group 19841, The Nationdl Scrence Board
(1986}, for example. reports that faculty n high-demand tech-
nic.! fields do not spend enough ume heeping the curnculum
current or adviang smdents,
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Remforeing this trend. to compete wath mdustry for talent, —

universities are offering fuculty i high-demand arcas greater
release time and Iower teachig loads (Doigan 1984b, p. 0). By
The emphasis of these meentives 15 on research, not instruction : f :
(National Science Foundation and U.S. Department of Educa- ’:eln orcing
ion 1980. p. 10). Jaculty

As mentioned previously, mdustry -unm ersity relationships research
focus heavily on research (National Science Board 19865 Ping behavior
1981). As one example, the Hoechst—=Massachusetts General ?
Hospital (Harvard University ) agreement specifies that partici- these
pating faculty must devote most of therr ime to research (Ken- relationships
ney 1986, p. 63). By reinto.~ing faculty research behavior,
these relutionships may exacerbate existing instructional prob- may
fems. Espectally vulnerable wie the hugh-demand science and exacerbate
engmeering frelds where class sizes, student taeulty ratios, and existing
faculty workl s are already too high (Dorgan 1984b: Doigan instructional
and Gilkeson 19867 National Scrence Foundation and U.S. De-
partment of Education 1980, pp. 35-36). problems.

Except for data on natonal trends, Inttle evidence exists to
support or contradict suppositions about the compatbihity of
mdustry-unversity 1escarch relasonships with mstructional
quality. A sunvey of botechnology taculty showed that faculny
receiving research funds from mdustry did not teach less wan
therr colleagues (Blumenthal ¢t al 1986, p. 1363). That study.
however, did not take mto aeeount 1y pe of research relation-
ship. includmg Iength of rel ionship, focus on basie or applicd
research. and so on. In contrast o that survey, w case study

of engmeering and computer science programs found a nega-
tive clteet,

The range bevseen the “best™ and “worst™ midustrial-
funding sunatons. trom the standpomnt ot unpersin feculny
commutied 1o academic values, appears (o be much wider
than the range between the “best™ and the “wornst™
government-funding sunattons (Richter 1984, p. 7).

This conthieting, precemedl information is further evidence
of the tack of cvaluatinve data about the impact ot indusin -
ANVersIiy agreements on faculty activaties actoss a ety of
diserphine

Faculty-studenc interaction, Related to the potential for de-
creased time spent on mstruction and wdviame o vanen of
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faculty-student telationships might be adversely aftected by
certain industry-unis ersity arangements. Biotechnology again
has received special attention:

Abuses of faculty-student relanonships have drawn attention
at several wversines neglect of pre- and postdoctoral
tramees by “‘two-hat’ advisers busy with commercial in-
volvements, mereasing pressure for secrecy that inlubits
communication and regards colleagues as competitors, fear
that thests and research deas will be transfe. red 10 the com-
mercial —ctor and explowed (Wofsy 1986, p. 485).

The Missions: Service

The aca femic service function falls mto the broad category of
responstvencss to socictal and mstitutional needs. Pubhic service
focuses m activities carried out for the benetit of society: insti-
tutional service focuses on wssisting the academic mstitution in
carrying out necessary functions. Academic institutions, espe-
cually public land-grant universitics, have been criticized for
lack of responsiveness to public service (Schuh 1986). Even
private rescarch universitics can be sdid to have a responsibility
to serve the public at lurge through resewch (Bok 1982). In this
hight, the primasy benetit of mndustry-university service-oriented
relationsinps 1s the unnersity s enhanced responsiveness to so-
cretal needs:

Liatsons that requure the universuy to constder its broader

saal role must surely enlance the public senice funciion
common (o many unmversiies. Such an impact wonld be
welcomed by academics and legislators concerned that the
actvities of faculty m land-grant msuiuuons have become
virwally indistinguishable from their colleagues in private in-
satations (Fairweather n.d.).

The principal cost of these alliances is distortion and perhaps
loss at traditional academie values. By expanding the role of
acadeane service m the faculty workload, the time faculty
spend oninstruction and on 1esearch and scholarship will prob-
ably Iine (Bowen and Schuster 1986).

In tms context, contpatibility (or the Lick of 1t) has two im-
pheations. Lack of compatibihty may point to the need for sub-
stantial ¢t age to fulfill the senvice function more etfectively.
Itmay ai. pomt to a threshold bevond which academic mstitu-
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tions are no longer recogmzable as distinct entities. These con-
eepts are explored more fully for the three foci of ndustry-
university service-oniented relationships: continuing cducation,
technology transfer, and additional economic development.

Continuing education

Business-higher education liaisons formed to foster continuing
cducation, especially when based on degree programs and for-
mal courses, are clearly compatible with the academic nission
of service. Indecd. some argue thai continmng education s the
primary academic mechanism for responding to socictal needs
(c.g., Cross 1981). Continuing education programs that focus
on traming and vocational preparation are compatible with
many types of academic nstitutions. Job tramning and retraining
appear most compatible with the mission of the community
college: doctorate-g.anting unn ersities seem better suited to
upgrade the training of professionals in high-demand techni-
cal ficlds.

Although compatible with academic service, continuing edu-
cation 1s less compatible with the acadenuc reward structure
(Stark, Lowther. and Hagertv 1986). Although the use of non-
traditional faculty i continuing education programs long has
been accepted practice (Houle 1980), to update professionals in
such specialized fields as superconductivity requires the 1n-
volvement of full-imz fuaculty frora major rescarch universitics
(Public Policy Center 1986). For these facuity, scrvice has the
least value in the reward structure (Crosson 1986).

Technoiogy transfer

The compatibifity of industry-universty technology transfer
agreements with academic functions varies by mecn.nism.
Mechanisms consistent with traditional academic practices are
the most compatible: confcrences. publications, extension pro-
grams. and personnel exchange programs (Feller 1988). Some
newcr approaches. such as rescarch and wevelopment limited
partneiships and some forms of organized iescarch units, are
designed to enhance tesponsiveness i 4 manner consictent with
academic values (Baitlett and Stena 1983 -84),

Unfortunately, the evidence suggests that traditional technol-
ogy transfer vehicles are meftective (Johnson and Tornatzey
1981). And although conceptually appealing. research and de-
velopment limited partnerships 'ave vet to be shown effective.
much less cost-effective,
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For these reasons, approaches have been developed to en-
caurage direct university invohvemene i technology transfer,
mcluding arrangements that tocus on product development, cre-
ation of spinoff companies. and unn eraty-formed for-nrofit
ventures (Baldwin and Green 1984-85; Larsen and Wigand
1087: Public Policy Center 1986). As academic institutions be -
come more directly involved m technology transfer. the com-
patibility with some academic values. including acadeni.c
treedom, decreases (Feller 1988, p. 31). This conflict is espe-
cually Itkely when technology transfer s the responsibility of
tenure-track imstructional faculty rather than. for example, ex-
wnston faculty hired for the purpos: of technology transfer. Im-
phications for the facuity workload and the preservation of
academe as an mdependent entity are also of concern. Finally.
the large-scale applicability of these more radical technology
mechanisms have vet to be proved effective or cost-effective.,

Economic development

Economic development contained 1 industry -unn, ersity rela-
tioniships ncludes development of human capital, economic re-
search and analysie. state-of-the-art research, enhancing the
ceonomic capacity of the local ares or regien. developing new
companies, and increasing employment (Corporation for Penn
State 1986; Public Policy Center 1986). Three of these activi-
ties are - ciple compatible with academic v, lues: the de-
velopment of human capital. economic rescarch and analysis.
and advanced research. More problematic arc expectations for
direct cconomic benefits. including enhancing regional eco-
homie capacity, creating spinoff businesses. and increasing em-
ployment. As with technology transfer, the largzr questions
concern the type of mstitutions that result from pursuit of cco-
nonue development, whether or not this evolution is eftecuive,
and whether the benetits outwergh the costs,

Evolution of the Institution

The compatibility of industiy-university hasons with academic
functions 15 complex because a single relatonship can semudtee
neowsly beneiit certain academie functions while harmmg oth-
cis. The central question 1s whether the overall impact, taking
mto account benefits and costs. makes the industry-university
drrangement worthwhile. In this hight, several institutional-level
Issues are of interest: faculty entreprencusship, taculty work-
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load, the siructure of research. disciplinary contlicts, and the
nature of academic institutions.

Faculty entreprencurship

As evidenced in the Pajaro Dunes conference, which brought
together leaders frym academe and industry. faculty entrepre-
neurship has received increasing Jttention in academe (Broad
1982). Particular attention has been paid to faculty owning
shares in spinoff companies and to faculty owning and manag-
Ing start-up companies: less attention has been focused on more
traditionl activities. such as consulting. Attention also has
been paid to mstituttonal policy, especially poticies that encour-
age nstitutional and faculty participation in equity arrange-
ments in the pursuit of for-profit ventures (Feller 1988). As
institutions evolve toward corporate behavior, their instructional
and service activities may be deemphasized.

Two perspectives dominate the debate about faculty entrepre-
neusship. To make academic institutions more responsive to
nceded economic development, some commentators argue for
increased administrative support for faculty entrepreneurship,
recognizing the importance of individual faculty in creating the
new technologically oriented companies that scem so important
to the future of the economy (Gilley 1986: Public Policy Cen-
ter 1980).

Others argue that faculty pursuit of commercial gain 1s in-
compatible with the pursuit of knowledge (Linnell 1982: Na-
tional Academy of Sciences 1983). From this perspective,
faculty who spend considerable time on external commercial 10-
terests may cease to be “*taculty™ 1n the traditional sense of the
term (Fairweather n.d.: Reams 1986).

Exammation of facuity entreprencurial activities has focused
on high-demand techmeal fields. especially biotechnology., and
to a lesser degree engineering and computer science. These
studies show that faculty mvolved extensively in the operation
of companics devote less time to their academic functions
(Kenney 1986; Richter 1984). Recent restrictions on faculty en-
ueprencurship at Washington University scem to support these
rescarch findings: apparenily. faculty could not cany out then
academic dutics while managing commercial operation-,.

Faculty workload
Faculty play a wide vaiiety of roles m academic institutions,
mcluding researcher. scholar, teacher, adviser, and provader of
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public service. Even for extremely productive faculty, the
workload has limits: Beyond a certain pomnt, the addition of re-
sponsibilities requir>s the elimina‘ion of other activities (Bowen
and Schuster 1986). Industry-umversity relationships that over-
lap substantially with existing faculty activities may not affect
the facuity workload significantly. Many of these relationships,
however, require substantial changes in faculty behavior. When
activities like economic development and technology transfer
are added to the agenda, particularly 1n a short-term project,
some traditional activities must be reduced or eliminated. Evi-
dence suggests that service and instruction are the first to suf-
fes, with research and scholasship less likely to be affected
(Bowen and Schuster 1986; Crosson 1986).

When faculty must simultancously pursue open and secret
research agendas, the workload is further increased. In such
cases, reductions in other activities may resuit:

The burden of mamntainng a teaching program and two
separate research programs, where the results of one re-
search program are to be widely dissemuinated and the re-
sult  “the other may be required 10 be kept secret i the
pursuit of commercial success, ts more than even the most
responsible faculty member can be expected to shoulder
{(Giamatti 1983, p. 6).

Structure of research
The location of an industrially funded research project in an ac-
«-femic unstitution has implications beyond administrative con-
venience. Consider an applied rescarch project with two options
for placement: a peripheral orgamized research unit supported
by .oft money and a traditional academic department. Place-
ment in the ORU might encourage faculty involved in the proj-
cct to spend more time on research than would be typical for a
department-based project, which may be consistent with project
research goals but may decrease faculty involvement 1n instruc-
tion, advising, and some service activities. Locating the project
in a department might increase th. likelihood that participating
faculty will continue to teucn but muy be less effective in ad-
dressing applied rescarch goals. Each alternative has associated
costs and benefits; 1n either case, the location has implications
beyond the scope of the rescarch project.

A related issue concerrs the operating philosophy of
industry-university research agreemonts and the consequences
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for faculty behavior and academic freedom. Some agreements
are based on bureaucratic structurcs with top-down decision
making. such as projects aesigned for product development
that require involvement by corporate sales and marketing
managers. These arrangements can contlict with the academic
environment where faculty make decisions about time alloca-
tion. student involvement. and so on. Research agreements re-
quinng a top-down decision-making structure are probably best
served by involving faculty through a peripheral ORU. The
differences n structure and mcentives n such an ORU. particu-
larly one dependent on this type of .esearch agreement. may be
unrecognizable as an acadenuc entity. Again, the question
arises whether faculty mvolved 1 such an arrangement respond
to the more comprehensive role ot faculty member or to the
more narrow role of project researcher.

Disciplinary conflicts

Corporate funding of academic mstitutions 1< concentrated on
disciplines of importance to the corporation. Most often they
are technical fields relevart to company research and produc-
tion or disciplines that produce graduates hired by the company
{Branscomb 1984).

The relatively narrow disciphnary focus of funds trom imdus-
trv has implications for academic mstitutions. concern exists
about the Iiberal arts and humantties. waich already receive dis-
proportionately fewer rewards than their more visible science
and engineering counterparts (Peterson 1983). Faculty salarics
in Iiberal arts and humantties. for example, are substantially
lower than m computer science., enginecring, and business
(Babeo 1987). Industry has provided funds for salary supple-
ments m high-demand fields, which exacerbates salary discrep-
ancies between disciplines (Business—Higher Education Forum
198 .. Feters and Fusfeld 1983). The umversity may also con-
tribute to this discrepancy by taking funds from one department
to give to another group mterested m formmng an alhance with
industry.

Disproportionate rewar<h, such as higher salaries. are nec-
essary to attract faculty i high-.Jemand techneal frelds. As the
discrepancy between disciphines grows, the question remains
whether the fabiie of an academic mstitution 18 threatened:

These questons are troublesome precisely because they con-
cern not merely budgetary ttems but, at a more fundameral
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level, the character of instructional programs. research di-
recuons. arnd educational mussion (Matthews and Norgaard
1984, pp. 94-95).

Nature of the academic institution

Beyond the specific industry-uniersity relationship Jie the
questions of what happens to the academic nstitution as a
whole and whether such cuanges benefit society. As tradition-
ally defined, academic mstitutions claim to benefit sociery
mostly through indirect means. such as by traming future
professionals, educating the citizenry, and carrying out research
that may have future applications. For the most part, even the
direct economic development roles hiive concentrated on tradi-
tnal academic strengths, such as continuing professional edu-
cation. Economic benefits also have been defined in traditional
ways, such as the contnibution of emplovee tax revenues to lo-
cal communities.

In contrast, the newer industry-umversity relationships en-
courage direct involvement 1 economic development through
providing technical assistance, creating spinoff companies to in-
crease employment and competitiveness, and paying greater at-
tenaon to applicaticn and p.oduct development. These liaisons
assume that direct i..volvement i economic development can
be accomplished within existing institutions by modifying re-
ward structures, values, and goals. The foci, inceatives, and
even nusstons envisioned ir these modified mstitutions are,
however, so fundamental that the resulung institutions may not
be recogmzabic i current terms, Gaven financial constraints
and Timts on taculty werkload, will the modified mstitutions
continue to emphasize istruction and basic research” (Aslanian
and Brickell 1981: Douglas 1984: Haddad 1986). Will institu-
ttons that undergo substanttal revisions i missicn end reward
structures be able to attract the same type of faculty that were
1esponstble for 1ts reputation m the first place? And what kinds
of decistons will the new mstitutions make”

Should at {the unwersuy | limut ats envollment to capable stu-
dents who could as st i ats research and development?
Should 1t reduce s teaching functions e favor of rescarchn
and recrat s fao diy accordingl? Should o construe its
service obligations as met by selling us senvices? Should s
research and development be guded by market considera-

he!
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tions? Should 1 shuft toward corporate torms of governance
and management? (Aslaman and Brickell 1981, p. 18).

University autonomy and 1ts importance to the ctfectneness
of academe are also relevant. As an example. the atson be-
tween Whitehead and Massachusetts Institute of Technology
gave Whitehead a substantial voree in decisions about hiring
facuity (Kenney 1986, p. 51). The potential for conflict of 1n-
terest between academic and nonacademic goals m this research
relationship 1¢ high:

Clearly, u {the rescarch relattonslhp] raises the question of

whether the new faculty members will be chosen to meet the
universuy’s institutional and educanonal needs or vall be se-
lected to meet the rescarch needs of the Whitehead Insunue

{Caldert 1983. pp. 28-29).

Although some critics argue that institutional autonomy
harms economic development by decreasing academic respon-
siveness to the marketplace. autonomy can also assist economic
development. Economic needs change over time. and practices
that seem irrelevant one year are 1n high demand the next. In-
stitutional autonomy helps ensure that the inteliectual capacity
will be available when needed. For example. two decades ago
Johns Hopkins University closed 1ts School of Engineering in
response to a glut of engineers 1 the marketplace. If other in-
stitutions had followed suit. the cunient shortage of engineers
and enginecring faculty might be much worse.

Autonomy 1s also related to credibility. The recent example
of the University ot Rochester™s busmess program denyimg ad-
miussion to 4 qualified stadent because he worked for a nival of
Eastman Kodak. the major financial contitbutor to the school,
raised questions about the miegrity of the faculty and their pro-
grams (“University of Rochester™ 1987). 1f the umiversity 15
percerved to alter 1ts missions i the pursuit of funding, 1ts 1ole
as a relatively dismterested producer of knowledge may be
threatened (Carley 1988: Weiner 1982).

These questions and 1ssues necessatily depend en deology
and, 1t is hoped, some type of evidence. In cither case.,
industry-university relationshups, both smgly and cumulutively.
can atfect the mstitution as a whole.
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ASSESSING THE IMPACT

In 1982, the .ationa Science Foundation (NSF) recommended g~

‘nat researchers examine the impact of industry-university liai-

sons on undergradudte and graduate currieuly, faculty activities., For indusﬂy-
and academic disciplines (1982b, p. 2). These questions about unl‘versity
impact and effectiveness remain largely unanswered. Although . .
traditional liaisons, such as continuing education, are assessed relatzonshtps,
regularly (Houle 1980), few ex aluations of industry-university assessment

research rolationships exist. Since 1982, NSF and other na- .

. onships cxist. Since SF and _ remains the
tional associations increasingly have become advocates. arguing .

for increased links between business and higher education nussing

rather than evaluation of existing relationships (National Re- ingredient.

search Council 1985b; National Scicnce Board 1986; National
Science Foundation 1982b). For industry-university research
relationships, assessment remains the missing ingredien
(Business-Higher Education Forum 1988a, 1988b).

Initial Considerations

The first step in evaluating ndustry-universitv research relation-
ships is to understand their complexity and io select a focus for
assessment.

Understar 7ing the complexity

Evaluating industry-university research relationships 1s made
chfficult by the number of mechanisms used (Branscomb 1984,
p. 43). These mechanisms range from small-scale technical as-
sistance projects to large-scale, long-term coil:boratve research
agreements. Evaluative approaches uscful for one mechanism
may not be applicable  another, making development of a
uniform procedure problematic.

Assessment is also made complex by the range of audiences,
often incluchng state and federal government officials, indus-
trial ieaders, 2cademic admumistrators, faculty, ana students.
These audiences can have different expectations, and they can
select different criteria to judge the outcome of a research
relationship.

Distinct o1gamizational perspectives also complicate evalua-
tion of industry-university rescarch alliances. For example, an
academic administrator expects the impact or effectiveness of a
collaborative agreement to be Judged differently by mdividuals
at distinct hierarchical levels—extrainstitutional, mstitutional,
college or school, department or program, organized rescarch
unit, project, and individual faculty und students.

Finally, evaluation 1s made complex by the multiple etfects
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resulting from the same relationship. A single collaborative
agreement may benefit faculty and students in one or more
ways. while harming them i others. Assessing the cumulative
cffect of an industrv-uni ersity agreement 1s seldom stra ght-
forward.

Selecting the focus

Tor evaluating industry-university alliances. four componenis
are relevant: description, impact, effectiveness, and cost-
¢ffectiveness. All evaluations have a descriptive component,
which includes a Iist of participants, their activities, and so
on. Once described, mformation about the impact of the liaison
on a variety of factors, including compatibility with academic
and industrial functions. 1s important.

A third question concerns the effectiveness of the collabora-
tive agreement: Did the agreement reach its goals? If product
development was a goal, how many products were developed?
If encouraging spinoff companies was an aim, how many wete
created? Did projects designed to enhance the training of indus-
trial scientists do so”

Once questions abeut effectivencss are answered, one ques-
tion remains: Was the haison cost-effective? Was the invest-
ment made by Monsanto Corporation in research agreements
with Washington University and Harvard Umversity, for exam-
ple, a cost-effective approach to gain useful results? Cost-
effectiveness applies both to the corporate partner ani to the
academuc institution. Particularly problematic 1s the calculation
of monetary returns in complex research relationships. Unfortu-
nately, academic institutions, which have shown little inclina-
tion or ability to calculate costs and benefits, often fail to
consider cost-effectiveness at all.

To assess mmpact, effectiveness, and cost-cffectiveness, the
evaluation should distinguaish between direct and mdirect re-
sults. For example, a partnership mignt benefit a student di-
tectly bv providing funds for a graduate assistantship. The
corporite partner might benefit indirectly from the student’s
mahing a discovery on his or her own. quite apart from the re-
search agreement. The discovery nught not have occurred had
the student left school for financial reasons.

Another important distinction is between short-term ang
long-term ctfects. A research agreement might result in sub-
stantial short-term returns that have no long-lasting benefits for
either partrer. Conversely. a particular collaborative agrecment
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may show httl> benefit immediately but over time demonstrate
long-term benefits.

The intent of the assessment is also relevant. If the purpose
is to improve the operation of a research agreement, a forma-
tive assessment 15 1elevant. in this approach, the mitent s to
identify problems and make recommendations for improve-
ments. In contrast, the intent of a stsnmative assessment is to
judge whether or not the industry-umversity relationship
achicved desired results cost-effectively.

Once these distinctions are understood and appropriate
choices made. the selection of audience(s). approprate hicrar-
chical levels, and relevant criteria follows. These choices are
not casy; the alternatives are extensive. Consider the following
alternative foci for an evaluation of industry-university research
agreements: (1) by discipline across institutions (c.g., the over-
all impact of industry-umversity agreements on biotechnology);
(2) by institution irrespective of discipline, i.c., the cumulative
effect of relations with industry on an academic institution; (3)
by discipline within the institution {¢.g.. computer science at
the Pennsylvania State University): (4) comparative assessment
between disciplines within an institution (¢.g.. direct and indi-
rect cffects of an industry-university arrangement on different
departments); (5) by location i an stitution (e.g., orgamized
research unit versus department-like structure); (6) across all -
stitutions and disciplines, i.c., national summative assessment
for academic institutions; (7) by type of agrcement; (8) by cor-
porate partner; (9) by specific field within the corporate part-
ner; (10) by ficld across aii participating corporaie partners;
(11) across industry, i.c., national summative assessment for
industry; (12) by state: (13) by discipline within the state: (14)
by type of agreement within the state; (15) across states, 1.c.,
national summative assessment across states; (16) by region;
(17) by disciple within the 1egion; (18) by type of agreement
within the region; and (19) actoss regions, i.c., national sum-
mative assessiment across regions,

The choice of audience, hicrarchical level, summative or
formative format, and so on atfcets the sclection of criteria for
the evaluation.

Criteria

Criteria for evaluating industry -university research liasons can
e classified into internal and external categories based on their
relattonship to the acadenne participant.
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Interral criteria
Internal criteria focus on five areas: the research agreement, fac-
ulty, students, departments and programs, and the institution.

The research agreement. The relative importance of the goals
of a research agreement determine criteria. Criteria might in-
clude development of products; attainment of patents, copy-
rights, and licenses; and increased professional training of
participants. To determine cost-cffectiveness, the value of these
outcomes is comparad with the total costs of investment.

Faculty. For faculty, the principal nterest is the impact of the
collaborative agreement on workload and activities. Outcomes
might include percent of tine spent on research, teaching, ad-
vising, and service both before and during paiticipation in the
research agreement; change in total workload; and number of
activ..ies added or dropped as a result of participating in the
research arrangement. Perceptions of the effect on academic
freedom, including choice of research topic and freedom of
publicatior, instruction and advising, and quality of academic
programs are also relevant.

Students. To assess the etfect of industry-university research
liaisons on graduate students, criteria would include the gxtent
of students’ participation in relevant rescarch projects and the
ability of students to complete degree programs in a timely
fashion. For the few undergraduate students involved ir
industry-university research alliances, relevant outcomes center
on instructional quality.

Departments and programs. For academic departments, the
impact of industry-university alliances on gradi. ¢ and under-
graduate instruction is important. Criteria might include
changes in faculty time spent on instruction and student-facuity
interaction and the extent and types of changes in curricula.
Also relevant are indications of tudents’ having problems
completing degree programs as a direct or indirect result of
mdustry-university rescarch relationships.

The cffect on ability to reeruit students and faculty also is
important to heads of departments and programs. Of special
importance is whether or not industry-dniversity research agrec-

ments make & departnient more or less appealing to potential
faculty and students.
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Finally, indications of changes m program quality resulting
dircctly or indirectly from industry-university collaborative ar-
rangements are of interest. Indicators might include several
before-and-after measurements, including reputational assess-
merts by ou.side experts (e.g., Jones, Lindzey, and Coggeshall
19%24, 1982b, 1982c, 1982d; Roose and Anderson 1970) and
selectivity by students (¢.g., Astin and Solomon 1979). More
comprehensive internal assessments might incorporate several
measures of change in institutional resources, faculty members
achievements, quality of students, program efficiency, clients’
satisfaction. and external eputation (Blackburn and Lingenfel-
ter 1973: Clark, Hartett, and Baird 1976: Famrweather 19885
Webster 1986).

‘The institution. The cumulative effect of industry-university
res~arch relationships. either singly or in combination, is reie-
vant 1o institutional dectsion makers. Cniterta for assessing ef-
fectiveness might include changes in expenditures for reseich
and development, improvement in facilities, enhanced ability to
recruit faculty and students, generation of new programs, and
enhanced reputation of the mstitution and it programs.

To judge impact, institutional leaders require data abeut
changes in precedures for granting tenure and promoting fac-
ulty; evidence of a shift in the faculty’s behavior toward of
away from basic rescarch, applied research, and instruction;
and complaints about conflicts with academic freedem and pub-
lication. An indication of the effectiveness of contractual pro-
cedutes in resolving potential conflicts on patent rights and
royaltics is also relevant. Finally. determming the amount and
source of temal funds invested m industry-university research
agreements i MMportant to assess the mstitutionw ide impact of
the research agreement(s).

External criteria

Most external criteria tor evaludating INCUstry -univ ersity resedieh
harsons focus on the soctal and cconomie benetits of the rela-
nonship. Some acadenes have argued that the diect cconomic
benefits of the university to society, such as through tax reve-
nues, dare substantial. When indirect socual benefits, such as
providing educated citizens for our democracy. are included,
the contribution of academe to soctety 15 immeasurable (Bowen
1977) Others argue that the tradiional concept of education as
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4 Tsocnal good™ 18 no longer adequate m a lighly competitive
taternational ceonomy (Chmura, Heaton, and Melville 1988).

Several models have been developed to measure the eco-
nomic and soc.al impact of academe on ociety, focusing on
indinvadual institutions (e.g.. Lyall and Montova 1981), states
(Calitornia Postsecondary Fducation Commission 1984: Van
Pattee 1973): and the nation (Catfrey and Isaaes 1971). Each
show s substantial positv e mfluence of higher education on
the cconomy, but in each case. measurement of even the most
direet economie benefit 1s problematie, relyma 1o . large Jde-
aree on the analyst's dssumptions,

Current cconomie pressures have led many mterested parties
to Judge mdustry-unis ersity - eseareh rarsons by therr immediate
cconomic mmpact (Brooks 1984, p. 205, One focus 1~ the 1m-
pact of the collaborative antangement on the work foree. such
s evidenee of upgraded trammg. academic programs modified
mresponse to changes m the economy . and production of grad-
tates morelevant ficlds. For some relationships, the number of
products developed 1s the prmetpal measare f success. For
others, creation of spinott compantes and mereased employ-
ment are standuards for suceess, The Ben Frankhin Partnership n
Pennsyvania, for example. specitzes three measures of sueces
(1) the creation and mamtenance of jobs Pennsyivania, (2
improved business productivity . and (3} disersitication of the
State’s economy by creating new high-technology: compinies
and attracting mdustry from other states (Corporation for Penn
State JUR6)

This emphasis on <hort-term economie impact seems nap-
proprate and uniealistic, Assessing the socretal benefits of col-
leges and universities s dithicult because acadeane mstiturions
have multiple missons, many with o long-term focas. It is
mainly m the Tong run that evidence of the econonie and <ocial
benefits of myesung 1 ngher education s elear (Rosenzw cie
and Turlimgton T982) requinng cvaluations of mndustry-
unnersity tesearch relatonships o icorporate o histonieal
peispective.

Consider o examples of research agrecments designed to
cnhanee regronal employment, In the farst, o researeh dgree-
ment appears suceesstul beeause four stare-up companies are
develope i wathi two vears, Tive years later, howeser, none of
the start ap companies have survived and few, o dny, msen-
trons have been developed. The apparent short-term success of
tns colluborativ e agreement sallusory

'



In the second example. a tive-year research agreement tals
t0 establish a single start-up company. The trammg of aca-
demic and industrial parucipants 15 s¢ outstanding. however.
that 15 years later, several participants are able o establish new
compames. The apparent faifure of this egreement s illusory.

At issue 1s whether short-term * return on investment™ 15 an
appropriate measure of success for the economie contributions
of industry-unn ersity partnershups. Muny state and federal lead-
ers and some businessmen seem fo decept return on investment
as the principal critenion for measurmg the suceess of these re-
lationships. One observer strongly disagrees, however:

Investment o develop new business opportumities i e solu-
tion of socwal problems 1 much more ike mvestment i long-
range rescarch and deyelopment than it 1s lihe vivesument in
new manufacturmg factlies. To sav that such oeesiments
must be required to show a retwn i the long run ts quite
different from askhing that us proponents demonsirate a
highly probable return prior to the undertaking of the proj-
ect (Brooks 1984, p. 14,

Of particular concern s the tocus on the unmversity s the
partner who must alter 1ts behav tor to meet the changing needs
of the cconomy and to ensure the economie benefits of partner-
ships with industry. The ability of the ndustrial partner to ab-
sorb and use technological ¢evelopments 15 even more cructdl
10 achieving economic benetit from mdustry -unnversity allarces
(Chmura. Henton, and Melville 1988, p. 297 Feller 1988).
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LESSONS FOR ACADEMIC, CORPORATE,
AND GO VERNMENT LEADERS

To 1ncrease understandmg of the vanety of industry-uni ersity
haisons and therr complexity. this monograph has described the
emergence and expansion of alliances between bustitess and
higher education in the past decade, prosented the deologieal
agendas «nd motivating tactors behind this emergence. elubo-
rated the vartety of mechamsms and purpeses of these liaisons.
described the compaubilits of relationships with industry for
academic functions, and tdentiticd alternative approaches to as-
sessment. mcluding releyant criteria for measunng impact. ef-
foctivencss, and cost-cffectivencss. This section examines
implications of the hterature review o assist academic. corpo-
rate. and government leaders i understanding existing industry-
universiy arrangements and m preparmg for future ones.

Generic Lessons

Many lessons transcend role and constituency . applying equally
10 leaders from governmient. industry . and academe. The five
most mportant of these lessons are deseribed the following
paragraphs.

Nature of science and innovation

Investment in science and 1 mdustry -universiy relationships
designed to enhance 1t 15 better viewed as a matter of faith tem-
pered by past evidence of success rather than as rational cost-
benefit economic decrsion. Ay scientific or creative endeayor
is to some extent & matter of chance: results are seldor guaran-
teed. Sometmmes an dustry -university research relationship
may achieve destred resultsr sometimes it may not. Sometimes
the resuits will justify the costs sometimes they will not. Some-
nmes an nnoy ative 1Gea can he wrned mto a useful product:
sometines 1t cannot.

The plain fact 1s that no one Anows aow 1o stmulate mnova-
tion or whether. indeed. 1t 1s any more itkely 10 be legislated
mto betng than 1s any oli or (reatn e act. Nor st clear what
wter entions, 1f any. will enhance the growth of producine
relations between parties sull searching for spectfic expres-
stons of mterests that they hold generally i common (Rosen-
zwelg and Turlington 1982, p. 56).

The nature of the scientific enterprise argues against having
unnecessarily high expectations for cconomic benefits from any
industry -university alliance. 1t also argues strongly agatnst

The key to
any industry-
university
relationship is
the match
between
capability and
capacity of
each
participant on
the one hand,
and the goals
and purposes
of the liaison
on the other.
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USERE G amiow e tramesmorh for qudging success or fatlure.,
Overreliance on apphicatton also mue prove counterproductiy e
More than halt of the recent discovetes m bromsedieal serence
resulted trom basie research never intended tor application
tComroc and Dripps 1976,

These Tessons have meag for the structure. tocus. and
goals of mdustry -university harsons. Above all. they argue 1or

developmg reasonable expectanons bused on an understanding
ot how scrence and innovat on oceur.

Generahizability: A mistaken concept

In desenibing the purported s ecess of tharr otteris, some wdvo-
cates present gaidelines tor establishing suecesstul indusr -
unversity relattonships, To gonerate mierest and enthustasm,
these presentadons mvanably cneeurage others to follow suit,
Yot the evidence mdicates that most. 1f not all. ot the highly
visible high-technology reccarch agreements. such as those at
Stanford Unmversity . Washington, Unnversity, and Massachusetts
Institute of Technology . are m their corrent locations for a
reason. Not many others can do it (Natonal Science Founda-
non 19820, po 2800 Al discussed {ater. dev cloping successful
mdustn-unn ety arrangenmients 1~ ¢ tuncuon of capacity and
talent as much as will snd desire. For example. the populanty
ot biotechnology has fed several states and universities to call
for creation of brotechnology reseaich eenters to turther cco-
nomic development. The arguments are based on pereened
benetit rather than on assessmeni of required rosources, With-
out suthicient faculty. students, tinancial resources. and 1mdust-
fal mterest. however. the ettort cannot succeed (Carley 1988:
Public Pohey Center 19861,

Capacity and goals: The erucial match
Fhe Rey to amy industiy -unn ersity relationship is the mateh be-
ween capability and capaaity or cacy participant. on the one
fund. and the goals and purposes of the lason. on the other
(Fller FONS: Friedman and Friedman 1985, requirmg an ob-
RtV e assessmient by both participants of relatin e stengths
and weaknesses, Self-assessment i crucral both to under-
stand the Bhelthood of success g current capahlities and
W identity additional resources needed to make o specific
dirangement work,

Dectding the relatine importance ot goals 15 also mmportant.
Endustry -university agreements ofter are viewed as fulfilling




multiple objectnves. Which sie most rmportant 1t resourees are
Iimited. which goals shoutd be emph sized” Without dectding
the relative mportance o goals and tang the decision to cunde
actiy 1ties and alfocate resosiees, arehationship nuas prove Sue-
cosstul 1 wavs valued hittle by pariapents white taing to
meet more mporiant ebjectines.

The end goal s for cach paricipant and sponsoring agency
to develop t relevant, reasonable. and well-understood rationale
for participating m an allunce. mcluding rdentiiication ot 4 rea-
sonable cxpectation tor outconmies and approprisie crterty tor
qudging mpact and cuceess

Preserving distimctiveness and identity
The costs and benetis of mdustrs-unmiversity relattonships we
most often viewed 1 the content of the relatonship. Typredd
outcomes nclude cconomic benetitss patents and heenses, and
the like. Beyond cach reletionship, however, lie “he contribu-
tions made by academic mstitutions and busiie -ses s currentiy
configured 10 the general soctal and cconom. weltare, Al-
though drasiic changes to cither type of irstiution muy result m
particular benetits, such chunges may oiso lessen the abihty to
perform traditional tunctions welb, It the capacity of unmversi-
fies to perform basie rescarch, for cxample. s dimimished, the
long-term soctal and cconomie cots ma eveeed the benetiis,
Recognition ot the disunciion setween academe and mdustny
1s particularly imporlant becaus s mans aivocates of imdustny -
unn ersiy relasonshps obseu ¢ the tundamental ditferences m
mission. Rather. buamness ard higher education are viewed as
two partners n the sime ¢ terprse (e.g.. Lynton and Elman
1987: Natiomal Academy of Scrences 19831, The obtuscation ot
the distinction 1 missio s aid goalss which historieally have
not been wentical (Fmile 19832 Knorr-Cetina 1981, muay have
negative consequence - Unfike mdusiry. academe has matn-
tamed some distane: from the changeabihiy ot the marketplace.
4 distance that has allowed colleges and universities to retan
expeitise and cap ity areas that migh’ cmerge agan years
later. \s mentio ed proviously . the Amenican cconomy would
bhe substantrally worse today 1t nrost colleges and universitics
responded 20y ears ago to an oversupply of enginects by clos-
mg therr schools of engineerg. Making umiversties more re-
sponsine 10 the marketplace may resultm desirable cconomie
benefits. bat negative consequences are also possible. Given
the Title vidence ot substartial cconomie benetits trom
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industry-university relationships to date. careful consideration
of these broader costs and benefits is especially important:

Perhaps colleges and compantes ought 1o stop short of 1ak-
g euch other’s forms and functions, secking instead 10 do
what each can do best and cooperating with the other 10
complement their natral functions (Aslaman and Brickell
1981, pp. 18-19).

Assessment: The forgotten factor

Virtually any analysis of industry-university relationships,
whether descriptive or evaluative, would make decision making
more effective. Rather than spending time addressing all poten-
tral threats to academic freedom, academic administrators
would prefer to focus on a smaller number of demonstrably
posttive and negative factors. Advocates of industry-university
alliances would benefit from know ing which relationships work
best and should receive more resources. Given the extent of in-
vestment, the lack of evaluative or even descriptive data on
these relationships is disheartening; continued failure to fund
necessary rescarch is unsupportable.

Lessons for State and Federal Governments

Two additional lessons exist for state and federal officials con-
cerming the relationship between industry-universtty liaisons and
cconomic development and the importance of governmental
funding.

Economic development

Many governmental officials view academic institutions as re-
quining prodding to assist industry in reviving the national
economy. The success of industry-university haisons, however,
depends cqually on the ability of the corporate partner to ab-
sorb ard use the technical innovations resulting from the liaison
(Feller 1988). The assumption that alliances between busi-

ness and higher education will make industry more innova-

tive is probably unwise; more direct attentior on industry is a
better bet.

The role of industry-university research relationships in the
production process is also often misunderstood. Even if poten-
tial products are identified in joint industry-university rescarch
projects, the manufacturing, production, and sales processes are
clearly in the rea'm of the industrial partner. Again, the ability
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of the mdustizal partner to capatabize on the mvention. not the
ability of the collaborative research project to produce ideas. s
crucial to achieving econorme benetts,

In establishing programs to encourage ndusin -unneraty
partnerships, state officials try to target econonne benefits to
specific regions or to the state as a whole. The ability of ¢ state
or its regions to capture the economic benetits resulting from
an alliance between business and higher education 1s not
straightforward. For example. a particular hayson formed to
benefit regional agriculture might mstead produce a new chenu-
cal compound later found useful in treating cancer. If the state
lacks prominent pharmaceuucal or chenueal companies. the
economic benefits will go to states that have such industries
(Public Policy Center 1980).

The federal government as funding agent

Although mdustrial funding ot academic rescarch has risen sub-
stantially, the vast majonty of funding for academic research
comes from the federal government (National Science Board
1987). Despite the appeal of industry -umversity relationships as
vehicles for lessening the need for federal and state funds, the
likelthood of such a change 1s mummal: “*If the present level
of academic reseerch 16 to be mamtained. the principal burden
will fall on the pubhe purse. federal and state™ (Branscomb
1984, p. 40).

Providing funds for evalwne industry-university 1clation-
ships alse v owa be usetul. The lack ot evaluative data makes
decistons about the utiiity of industry -umversity 1elationships
difficult.

Lessons for Industry
Industrial feaders often arc surprised that academic institutions
do not operate m a “‘busmess-hike fashion.” Decistons relevant
to industry-umversity alliances ofien are in the hands of fac-
ulty, not cential adnunistrators. Faculty may not respond to di-
rectives, mstead pursuing lines ot nquiry of personal interest.
Extrins1c rewards found successful in idustry, such as finan-
cial incentives. can be ineffective with faculty. As a group.
faculty are motvated primanly by trinsic rewards, such as
inteliectual stimulation, prestige., and respect of peers (Mc-
Keachic 1979, p. 20).

The cultural differences between industry and academe, of
which faculty’s motivation 15 only one, are substantial. Under-
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standing these difterences betore negotiation 18 an important
step m forming a suceesstud hidrson

Lessons for Academe

Additronal tessons for academie Teaders ioterested m pat-
nerships wath industry focas on mstitutionat poliey, selt-
assessment, negotiation. and the nature of the relationship.

Insttutional policy

Formmg mstitutronal policy for Trasons with mdustry ¢ en-
sute the presersation of weademie godls more effectively than
feavimg faculty and departments to strike then own bargans
case by cases Suceess of aeentral pohicy depends on des elop-
Ing & clear mission statement betore contract negotiations begin
(Caldert 1983, p. 30).

Self-assessment

Understanding the capabihities and capacity ot the academic in-
stitution betore entering o relationship with imdustry 16 tunda-
mental to suceess (Carley 1988, p. 28). Assessing relative risk
15 dlso mportaat: using internal funds to support high-nisk ven-
tures with mited probabilities of return may not be advisable.,
Pmally . awareness of motis ation s cruetal. Pursumng funds with-
out a well-understiood pobiey and set of goals and an undeistand-
ing of the potential ettect on academie activities mereases the
likelrhood of negative consequences tor the academic partner,

Negotwation

Academic admmistrators who have worked with mdustry previ-
ousty and who understand the cultural ditferences between
business and academe are more likely to negotiate agreements
consistent with academic goals (Richter 1984, pp. 16-17). Also
mmpottant s an understandig that highly visible potential con-
flicts, such as patent rights, are more edstly dealt with contrac-
tually than are more subtle conflicts, such as undesirable
changes m faculty behavior, The latter conthets require a well-
tormulated policy and carctul institutional placement of divid-
uils working on the mdustry-unversity agreement,

Nature of the relationship

Coherent policies are necessary but not sufticient ingredients 1n
ensuring compatible, successtul mdustry -university relationships
(Hansen 1983, p. 116). Some agicements may be incompatible
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with the wmversity s goo ~and values, regardless of poliey.
Short-term applicd rescarch projects with a tocus on product
development are one exampie (Geiger 988 Rosenzweig and
Turlington 1982, p. 8.

Some commentators argue that placement of an mdustiy -
university partnership whose compatibility with academic
values s questionable i a penipheral orgamzed research unit
ean protect academic values and goals (e.g.. Baba 1985). The
evidence suggests. however. that placement 1 an organtzed re-
scarch unit supports academic goals and values only when the
unit 1s committed to academie goals and values (Fniedman and
Friedman 1984, p. 30). In this hghi. placement of an industry -
unmversity partnership reflects a chotee of values, It neither the
goals of the agicement nor the values of the peripheral umt are
strongly compatible with academic values, placing the agree-
ment m a penpheral organtzation will not enhance acadenne
values. If anything. such placement remforees the sepatation of
the peripheral orgamization trom the college or university.

Finally, most mdustiy -university relationships potentially
contain costs and benefits tor the college or university; the
overall impact should be the concern of the academic adminis-
trator. Although the short-term benefits of some relationships
with mdustry may be attractive, as these relationships move ace-
ademic mstitutions toward application and product develop-
ment. their relative ads antage disappears:

In applied resear ch and development, unversues face strong
competution from mdustin, government laboratortes, and
nonprofit research laborwories and have few comparative
advantages m relation 1o these performers (National Science
Foundation 1982b. p. 2.

Above all, umversities should retam the capacity to do what
no other orgamzation does as well: namely. to provide a broad
liberal education for the populace, to tramn future professionals.
and to combine basic research and mstruction in the search for
and dissemination of knowledge. Relationships with mdustry
that enhance other goals without harming these basic functions
may prove beneficral to a variety of audiences. The social costs
of industry-unis eraty relationships that diminich the capacity of
academic mstitutions to address tunda nental. distinet missions
may cxceed the sum of therr berefits, nowever
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