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UNIVERSITY-INDUSTRY INTERACTIONS

IN CIVIL SECTOR R&D1

The academic and industrial research communities have consistently
held ambivalent attitudes toward each other. On the one hand, certain
interactions have been natural and desirable: the use of university
faculty as consultants, industrial hiring of university graduates,
industry support of specific university research projects and grad-
uate fellowships, and some sharing of specialized research equipment.
These are the "traditional" modes of industry-university interaction.

On the other hand, academics and industrialists have generally
been suspicious of each other's motives and modes of operation. The
condescending attitude of the professor toward practical matters or
the commercial exploitation of knowledge, and the businessman's dis-
dain for ivory tower research are familiar stereotypes.

Studies and recommendations abound concerning how to "improve'
university-industry relationships through joint research projects or
other collaborative efforts. Yet the obstacles to closer collaboration
are very real. There are real institutional differences in research
objectives; differences in the timeframe for obtaining and reporting
results; differences regarding publication and patent policies; and
mutual misunderstandings exacerbated by a lack of communication.

The publication and patent problem is a particularly thorny one.
Professors obviously want freedom to publish their research results.
But a company sponsoring a joint research project wants to benefit
from the information before its competitors can. Telling an industrial
research manager that his firm cannot have proprietary rights to
research it sponsors at a university is like telling the university
professor that he can only publish his results anonymously. Neither
approach is likely to generate much enthusiasm for joint research

projects.



Weakened Links after World War 11

These barriers to university-industry cooperation are hardly

new.

What has changed is that both sectors recognize that the links

between them weakened in the 25 years following World War IT and

need to be reforged. The principal factors behind the decline appear

to have been:

(o]

an era of rapid growth of federal funds for academic
research, giving universities less incentive to maintain
or strengthen their ties with industrial firms.

the separation of much academic research from perceived
industrial needs. University engineering research, sup-
ported principally by the Department of Defense and NASA,
focused on performance--continually pushing the state-of-
the-art--while industrial R&D continued to emphasize cost
improvements as well.

a decreased interest in industrial research among PhDs and
other graduates. With the prospects of faculty appoint-
ments (often with promises of early tenure) in growing
departments or at new "centers of excellence,” new PhDs
naturally opted for academia over industry. And most
professors were delighted to train their best students in
their own images for careers in academic research.

a relative decline in basic research performed by indus-
trial firms, from 36 percent of the national total in

1955, to 23 percent in 1965 and 16 percent in 1975. Similarly,
the percentage of industry's own R&D funds devoted to basic
research decreased from 6.6 percent in 1955 to 3.6 percent
in 1975.2 Industry's shift away from basic research makes
developing working relationships with universities more
difficult, since the key to technology transfer in general,
and to effective links between universities and industry
in particular, is face-to-face, scientist~to-scientist

contact.
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Prospects for Closer Relationships

One sees signs, however, that the low point in university-
industry relations was reached in the early 1970s, and the trend
is now upwards. As national priorities have shifted toward health,
energy, environmental, and economic concerns, the links between
research, technological innovation, and economic growth have as-
sumed greater importance. Industrial executives and government
officials now stress the importance of supporting university basic
research as a foundation for mission-oriented applied research and
development by other performers. As Herbert Fusfeld, the past-

president of the Industrial Research Institute, puts it:

", ..there must be strong support by government and indus-
try for a major commitment to undirected basic research at
the universities - a commitment to level of funds and to
mechanisms for distribution. Only if we can be assured

of a strong, viable university structure in its own right
do we then have the basis for the integration of some added
university efforts into broad national missions."3

For their part, universities also are seeking to rediscover their
"traditional" ties to industry. This attitude seems principally to
reflect a real research interest in the difficult issues relating
to the civilian economy, an awakening "respect for applied problems"
in Harvey Brooks' phrase. But other, more practical matters are
certainly involved: the availability of govermment funds for energy,
health, and other civil sector R&D; greater university interest in
industrial research support to supplement a static or declining fed-
eral share; changes in graduate student employment expectations;
and a recognition that continuing education for industry may become
a major source of university support in the 1980s and beyond. What-
ever the mix of motives, university faculty and administrators seem

considerably more interested in strengthening their research ties



b=
to the private sector than they were five years ago. This appears
especially true in the most prestigious universities at which anti-

industry protests were strongest in the late 1960s.

Ways of Promoting University-Industry Collaboration

Consulting and the exchange of people (e.g., an industrial
scientist serving as a visiting professor, or a faculty member
spending a summer or sabbatical in industry) are the most direct
ways of linking academic and industrial research. They are prob-
ably also the most effective means of promoting technology transfer.
Beyond these direct links, however, universities and industry have
tried a number of mechanisms to encourage closer research collaboration.
Three of the most important are direct corporate funding of univer-
sity research projects, cooperative (cost sharing) research programs,

and the creation of university-industry research consortia.

1. Direct Corporate Funding of University Research. Although uni-

versities have always sought unrestricted research grants and en-
dowment funds from industry, most have been reluctant to accept
corporate funds for specific projects or fields of research that
might confer proprietary advantages to the donor. These attitudes
seem to be changing, however, as universities seek industrial support
more aggressively and decide to take more active roles in the tech-
nology transfer process. As one example, Harvard University and the
Monsanto Company announced in February 1975 that Monsanto had agreed
to provide up to $23 million for a twelve year program of biological

' according to newspaper

and medical research at Harvard. "In return,'
accounts, '"Monsanto will have the opportunity to develop and distrib-
ute any medical materials growing out of the research." This includes
giving the company exclusive licenses for a period of time to inven-

tions made in commection with the Monsanto supported research.
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According to Harvard officials, Monsanto and the University have
created a special advisory board of individuals not connected with
either institution to review plans for publication, dissemination of
information, and use of discoveries made under the program. In
particular, the board has authority to require sublicensing of an
invention if it believes it is necessary in the public interest.
Still, this arrangement represents a substantial step away from other
university policies that do not permit a firm to hold proprietary
rights to inventions arising from university research it supports.

Bilateral arrangements between a university and an industrial
firm generally result in strong person-to-person interactions that
favor technology transfer. The firm presumably supports the research
in expectation of a net economic return. In the past, such industrial
support has typically been on a project-by-project and year-by-year
basis, and in hard times these projects are often the first to be
cut off.5 In contrast, the Harvard-Monsanto arrangement represents
a long term, high level commitment by the company to support basic
research in return for some proprietary advantages. Whether other
universities will follow Harvard's example and offer substantial
proprietary rights in exchange for substantial industry research

support remains to be seen.

2. Cooperative Research Programs. In some cases individual firms

may be willing to pay for part, but not all of the cost of a uni-
versity research project. If the project offers prospects of edu-
cational or social benefits (such as creating jobs), the remaining
costs may be paid for by a government agency, a private foundation,
or the university itself. Federal support for such cooperative
research can also be justified in cases of market failure where
individual firms canmot recoup the benefits from R&D and consequently
conduct less research than is socially optimal. These arguments were
used in the early 1960s to support cooperative research between uni-

versities and textile firms under the short-lived Civilian Industrial
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Technology program in the Department of Commerce. At present the
National Science Foundation under its RANN program sponsors at
least three cooperative research programs at Carnegie Mellon Uni-
versity, North Carolina State University, and MIT.

The Processing Research Institute (PRI) at Carnegie-Mellon
University was funded by NSF in 1971 to develop a Master of Engineering
program oriented toward the processing industries. Cooperative
research projects supported by individual firms form an integral
part of the PRI program. In the three and a half years between
January 1972 and June 1975, 26 firms and industry associations paid
approximately $800,000 to support 34 separate research projects.6
The PRI provided another $500,000 in matching funds from its NSF
grant. The firms sponsoring research projects at PRI were large
industrial corporations heavily involved in R&D, including Dupont,
Exxon, Xerox, Westinghouse, Alcoa and Ford. Few companies with annual
sales below $100 million have participated in the PRI program.

The PRI program uses cooperative research projects principally
as a vehicle for involving graduate students in problem-oriented
research directly relevant to industrial needs. The program is not
aimed at improving productivity in participating firms, nor is it
addressed to any specific market failures. It is by no means clear,
for example, that the federal contributions to PRI research projects
do not simply substitute for the funds the companies would have spent
on research anyway, albeit in their own laboratories and not at
Carnegie-Mellon. Nevertheless, the PRI program stands out as a direct
effort to use federal funds as a catalyst to reorient university
engineering studies toward industrial interests.

Similarly, the RANN funded Polymer Processing Program at MIT
seems directed toward large firms with substantial R&D capabilities
in the plastics industry. Although one of the principal goals of the
program, outlined in the MIT proposal, is "To recommend alterations

in public policy which would result in increased R&D investments and
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efforts by small firms,"7 the five initial industrial participants
are large corporations with annual sales ranging from $40 million to
over $10 billion. According to a preliminary evaluation, the MIT
program has been successful in generating "a great deal of informal
interaction...between the program staff and industrial members...
For example, Dr. Suh [the Program Director] is often asked to act
as a consultant when specific problems are encountered by a member
firm. A high degree of satisfaction with the program is indicated
by member firms.”8

In contrast, the RANN sponsored cooperative research program at
North Carolina State University is directed toward the U.S. furni-
ture industry which is highly fragmented and has little current R&D
capability. Six furniture manufacturing firms participate in re-
search projects with the university. As might be expected, establish-
ing effective links has been more difficult in this case than when
companies with substantial R&D programs of their own are involved.
A preliminary evaluation reports that the Furniture R&D Applications
Institute "is not meeting the cost sharing goal," and that 'the
depressed economy has had substantial negative impacts on the develop-
ment of the program. Industrial members hesitate to implement in-
novative processes and change furniture design when their revenues

nd Moreover, the evaluation notes that

are uncertain and decreasing.
"The institute's establishment was announced in the trade publications,
and presentations have been made to the National Association of Fur-
niture Manufacturers...and the Forest Products Research Society....
No results have been observed from these efforts."lO

Wwhile it is still too early to judge the final results from NSF's
efforts to stimulate cooperative research, these three contrasting
examples reinforce the conventional wisdom that universities can more

easily create research partnerships with large, technically sophis-

ticated companies than with small firms.
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3. University-Industry Research Consortia. A third approach to

strengthening university-industry links is to create research con-
sortia with well-defined applied research objectives. Rustum Roy
has described how the Department of Defense successfully adopted
this approach for developing military technology such as coatings
for refractory metals in supersonic aircraft.ll A group of experts
in the field defines the key research needs, solicits proposals from
both university and industry groups, selects the best proposals for
funding, and coordinates the reporting and publication of results.
A key to success appears to be holding regular, informal meetings
"of consortium members to discuss their ongoing work in addition to
reporting completed results.

An example of such a consortium in a non-military field is that
organized by Clemson University with support from the Experimental
Technology Incentives Program (ETIP) of the Department of Commerce
to conduct research on fabric flammability. ETIP viewed the consor-
tium as a vehicle to speed the commercialization process from lab-
oratory research to demonstration to subsequent diffusion. The
consortium includes three universities, a nonprofit laboratory, a
government laboratory, and four private firms.l2 Although in opera-
tion for only two years, the consortium seems successful in linking
university research to industrial needs and in stimulating additional
industry R&D.

Some states also are taking active roles in creating consortia
of state and local government agencies, universities, and industrial
firms to conduct research on issues of state concern. The motivation
is principally to see that the state receives its share of federal
R&D funds. Michigan, for example, established in 1975 the Michigan
Energy and Resource Research Association (MERRA), whose members include
state government agencies, large industrial firms such as Dow Chem-
ical and Detroit Edison, and major universities including Michigan
State University, Michigan Technological University, the University

of Michigan, and Wayne State University. MERRA's stated purposes are
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to aid the creation of research consortia among its members, to
identify research projects and likely funding sources, and to help
obtain research support for these projects.13 As examples, MERRA

has endorsed research projects for in-situ oil shale retorting,
involving Dow Chemical and several Michigan universities; and for
conversion of municipal waste to methane, involving a private en-
gineering firm and researchers at Michigan State University and the
University of Michigan. MERRA also has been actively seeking to

have the new ERDA sponsored Solar Energy Research Institute located
in Michigan. Several other states reportedly are considering emulating
the MERRA model to enhance their competitive positions for energy R&D
funds.

A different model is illustrated by the Gulf Universities Research
Consortium (GURC) that brings together research groups from several
universities to conduct environmental research sponsored by government
and industry. The consortium is controlled by the universities, with
industrial firms, nonprofit research institutions, and government
agencies involved as Research Associates or Affiliates. While such
consortia may be useful in promoting cooperation among universities
and in obtaining research contracts, they are less likely to build
strong working relationships between universities and private sector
firms.

On balance, research consortia including universities and industry
appear most productive when they are directed toward a specific, mis-
sion-oriented goal. This then requires a federal agency or other
sponsor to provide the rationale and financial support for the consortium.
Success also requires vigorous leadership. If the consortium has
this leadership —- that is, if it is willing to set research prior-
ities, bring the participants together to discuss and critique each
other's work, and otherwise act as a strong research coordinator --
it can serve to build effective ties between universities and indus-
trial firms. ERDA has indicated its interest in establishing

university-industry research consortia of this sort to work on

energy problems.
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The Federal Government's Role

Federal agencies are supporting a number of other programs to
couple university research to industry, including "technology
brokers," Innovation Centers, extension services, dissemination
centers, and Small Business Institutes. In general, these seem
useful experiments to test alternative approaches. But one must
view present federal programs aimed at strengthening university-
industry interactions as rather unstructured and uncoordinated —-—

a true collection of cats and dogs. Some are meant to aid small
businesses; some to improve productivity in Ré&D-lagging industries;
some to spread research funds geographically and spur regional
development; and some to tailor university engineering to the needs
of large, technically sophisticated firms. Few seem directed toward
identified market failures or government-induced obstacles to tech-
nology transfer. And most government programs seek to affect the
links through the university supplier of research, rather than the
industrial producer of goods and services.

Federal programs to strengthen university-industry interactions
seem to suffer from the same difficulties observed on a much larger
scale in government efforts to commercialize new technology directly:
too much technology push, too little demand pull, and not enough con-
cern with the incentive systems that influence the transfer of ideas
from research to application.14 Yet there are models that we know
work. Perhaps federal programs should promote consulting and other
exchanges of people between universities and industry, from which the
transfer of technology may naturally follow. Perhaps more projects
should focus on the industrial manufacturer or user of the technology
rather than on the university supplier.15 Perhaps federal agencies
should insist that proposals for collaborative research include a
marketing or commercialization plan, as ETIP did in the fabric
flammability program, rather than a dissemination plan.

In any event, we need to develop better conceptual and evaluative
frameworks for government programs to strengthen university relationships

with industry. While both sectors have pledged to rectify their past
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neglect, strengthening the links will encounter conceptual as well as
practical difficulties. Universities and industrial firms have
different objectives, different incentive schemes, and different
approaches to research that will not be bridged by mere rhetoric.

One can readily agree with the British observer who remarked that

"if the idea of collaboration between university and industry is
buried underneath sufficient platitudes it will die of suffocation."16

Nor is it clear how closely the two sectors should be inter-—
twined. The nation has profited from the diversity of its research
institutions——universities, government laboratories, industrial firms,
and independent research centers——and some competitive tension among
the sectors seems more healthy than debilitating.

Still, there is much we can do to dispel the myths that have
made university-industry relationships more difficult than they need
be. Changing attitudes and expectations among university faculty,
students, industrial scientists, and research administrators certainly
seem helpful. Some additional government support may be useful in
establishing linkages and experimenting with new ideas. But the
importance of federal programs in bringing the two sectors closer
together is by no means clear. Like other aspects of technology
transfer, effective university-industry links depend most on the

two partners' own incentives to promote the flow of people and ideas.
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