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The teaching orientation is viewed by many institutions as incom-
patible with research. Teaching takes time which cannot then be de-
voted to research. For many, teaching may drain the mental and physi-
cai energy of potential researchers. At some institutions, this per-
ception may be perverted to the extent that "one could not possibly be
a good teacher if one even considers doing research." As a result, at
such institutions faculty may not be released from teaching duties to
conduct research. Research, if conducted at all, may be performed al-
most as a hobby in one's own time.

Teaching institutions may have little to offer industry. The re-
wards to faculty in working cooperatively with industry may be meager,
and there may exist substantial disadvantages as well.

Career advancement in universities, then, either at the extremes
of research- or teaching- institutions and even at institutions which
tend to balance research and teaching,may pose difficult barriers to
be overcome before cooperative efforts with industry can be developed
and technology transfer begins.

Inadequate Regard for Human Capital Resources

Universities have major investments in human resources represented
by faculty, students and administrators. Indeed, the reputations, fund-
ing and enrolliments of institutions depend on the quality and quantity
of these human capital resources. In spite of the stake which univer-
sities have in their human capital resources, researchers and many others
are not adequately compensated for their activities. Researchers re-
ceive extremely low salaries compared to those in comparable industrial
settings. Although the case might be made that universities cannot
really afford high salaries, universities typically place ceilings on
the salaries earned through the university from outside funding sources.
In the extreme, a researcher may bring an outside grant of $1 million
to the university with his share being merely $1,000 for his time and
effort.

The denigration of human capital resources by universities has
forced researchers to make tough choices regarding industrial research.
If a researcher remains at a university, then he will have to concen-
trate on research for tenure and promotion or to enhance his scholarly
reputation. But any other research must be done on a consulting basis.
This situation has several very negative consequences. For one, the
researcher is Tikely to attempt too much--to teach, research and con-
sult coincidentally--with the result that one or all of these will be
done poorly. For another, the university, while supplying a valuable
capital resource through consulting to an industry, receives no recog-
nition or benefits from this activity.

The worse alternative from a university perspective is when the

researcher, out of frustration and discouragement, leaves acadame to
work in private industry.
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University Bureaucracy

University bureaucracies tend to inhibit research activities gener-
ally but more importantly, they tend to stultify research done in coop-
erative efforts. The catalogue of inhibiting factors is legion, and
though not necessarily unique to university bureaucracies, includes the
following:

1.

Universities are extraordinarily compartmentalized hier-
archies. When a researcher wishes to bring outside re-
search into the University, it is very likely that a
multistage, multifaceted review of the research project
must be undertaken first. Other researchers and admin-
istrators, many of whom know little or nothing about the
proposed research project, review the project proposal
separately and then serially as it is passed across
compartments and up the hierachy. The Tikelihood that
it will be "bounced back" to the proposer at some level
by some compartment is great.

From the researcher's point of view, this process is
often frustrating to such an extent that either the
project is modified so that it no longer resembles
the original proposal, or the project is abandoned
by lack of inertia on the part of the proposer.

Bureaucracies exist and perpetuate themselves through
rule-making and rule-application. University bureau-
cracies make their own rules and regulations outlining
what can and cannot be done. On top of these, other
bureaucracies, at the local, state and federal level,
impose their own rules and regulations. In many uni-
versities, these rules and regulations greatly thwart
research efforts, accomplishing this in several ways.
First, rules and regulations are pursued as ends in
and of themselves rather than as a means for better
accomplishing the research mission. For example, the
concern is frequently with "are the blank spaces on a
travel request correctly fill in?", rather than "how
can we get the researcher to the right place at the
right time without violating travel policy?"

Second, rules and regulations in universities do not
fit every research project which is undertaken. This
is especially true where cooperative efforts are in-
volved. Therefore, if a rule does not clearly auth-
orize or prohibit some action related to a proposal,
it is 1ikely that the proposal will be rejected or
pigeon-holed. University administrators are often
risk-averse on matters concerning research.

58



Major areas in which bureaucratic inflexibility poses
barriers to cooperative efforts for research include:

a. Hiring researchers from outside the university
(e.g., industrial researchers): Especially in
state universities where civil service regula-
tions govern, problems occur in classifying
positions, fringe benefits, overhead and fund-
ing (e.g., "soft" money). )

b. Pass-through of university overhead to outsiders
wishing to use university resources: This over-
head may range from 15 percent to 50 percent of
the total cost of a project. Problems occur when
administrators become inflexible in negotiating
overhead or in waiving overhead for cooperative
projects.

c. Inordinate monitoring of research projects: When
researchers in different organizations cooperate,
there must be some reporting of research informa-
tion, as well as reporting of management, planning
and financial activities. But university admini-
strators may require lengthy, unnecessary reports
from researchers merely as evidence to satisfy
auditors and to maintain control of projects.
Excessive monitoring usually produces a need for
additional staff workers to handle the paperwork
and may make research projects too costly or too
cumbersom to manage.

d. Ownership of inventions and discoveries: The pro-
prietary rights to discoveries and the desire to
share in profits is often a bone of contention
between partners. Industry and universities may
be reluctant to fund projects in which they receive
no profit.

e. Rights of disclosure: It is believed at many univer-
sities that the public has a right to know everything
about an institution including not only the details
of cooperative agreements, but also the results of
the research originating from them. The necessity
for secrecy in some industries makes cooperative
agreements impossible.

Bias Against Business/Industry

Most universities have some elements which are biased against involve-
ment with business and industry. Some of these biases may be summarized

as follows:
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1. Profit is a dirty word. Profit is disdained in many univer-
sities. Scholarly disciplines seem to denigrate the profit-
motivation of business. Administrators, especially in pub-
lic institutions, may not even understand the concept. In-
dustries seeking cooperative arrangements which will return
profits either to themselves or to a faculty member, will be
avoided by such institutions.

2. Some industries are undesirable. Universities seem to hold
that there are good and bad industries. Industries which are
directly aiding the poor frequently are viewed as good, while
defense, nuclear, or chemical industries are viewed as bad.

3. Corporate headhunting. Universities are extremely concerned
about losing researchers to retain them. Corporations, who
in many cases compensate researchers handsomely, are viewed.
as headhunters on raiding parties in academe.

Fear of Competition with Business and Industry

Universities are sensitive to avoiding competition with the private
sector, the theory being that the public sector should not engage in pur-
suits which might drive private sector enterprises out of business. This
aversion to competing is manifested in several ways. First, universities
typically will not duplicate services available in the private sector un-
less perhaps to take on projects no one else wants. Second, universities
typically force researchers to charge exorbitant amounts for some ser-
vices in order to avoid charges of unfair play. Computer services and
overhead often are subject to this manipulation. Third, since publicly
funded universities disdain profit-making and are sensitive to unfair
interventions in the marketplace, they will turn away some industries
using the argument that the public sector should not selectively--and
hence unfairly--subsidize a private firm. Fourth, universities usually
do not market or advertise their research services. Industry must come
to the university or joint endeavors must be based on strictly personal
initiatives. In fact, many industries or businesses have very little
knowledge of or contact with universities.

Fear of Over Commitment

Universities move ponderously in the development of new curricula
or new cooperative arrangements, mostly as a result of the reasons al-
ready cited above. They also move ponderously in the abandonment of
existing curricula and arrangements. New graduate programs may take
years to implement, while failing programs may take years to kill. Uni-
versities, usually, do not reallocate resources quickly and cannot rap-
idly respond to change.
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This tendency works to the disadvantage of universities contemplat-
ing cooperative arrangements with industry. A university may take on
faculty and students, as well as new facilities in order to participate
in a cooperative arrangement. But should an industry partner shut down
or relocate, then the university is left with excess capacity and per-
haps no demand for the services. As the university cannot retrench very
quickly, it stands to lTose a great deal more from failing partnerships
than does industry.

Perceptions of Faculty by Industry

Faculty members at universities may be viewed by many in industry
as "eggheads," characterized by an inability to communicate; by a dis-
regard for deadlines, preferring instead to work on their own idiosyn-
cratic schedules; by a propensity for over-commitment, without being
willing or able to ration their time; by a tendency to take on projects
which have agreed criteria, but which when completed, bear little re-
sembiance to the proposed research; by an incapacity to convert their
knowledge into practical applications; and by a lack of interest in mak-
ing money themselves or in helping others to do so.

[t should be apparent from the preceding points that these percep-
tions are largely a function of the context in which university re-
searchers work. It seems unfair, therefore, to apply the label "egghead"
to most university researchers in a manner that implies either that they
are innately represented as above, or that university researchers who
are deemed "eggheads" are self-selected into research-oriented disciplines
or institutions. The environment produces the so-called "egghead" phe-
nomenon; it is not an inherent state of university researchers.

At any rate, industry may be hesitant about cooperating with uni-
versities if these prejudices persist.

University Facilities

For a long while, the laboratories and research facilities of uni-
versities have been the envy of industry. In many cases, universities
had the best or only facilities of their kind. The recent fiscal crisis
in higher education which is afflicting most institutions, may augur the
eventual demise of this once enviable position. Universities are replac-
ing outdated or damaged equipment to a Tesser extent than in recent years.
University research facilities are in decline in many places, and this
may be hastening the exodus of faculty and students who do not care to
work with insufficient or outmoded facilities. Those universities that
have not been willing to invest or reinvest heavily in their capital
research facilities may have little to offer industries that are seeking
cooperative arrangements.
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Policies to Stimulate University/Industry Cooperation

Universities must initiate a great many changes if serious and pro-
ductive attempts at cooperative arrangements with industry are to be made.
Of course, not every university will desire to change, and others will
not find appropriate mechanisms for doing so. In this section, some of
the major changes which might be entertained are outlined.

Improved Compensation for University Researchers

Questions of "pure" versus "applied" research, "publish or perish,"
or time constraints do not explain the failure or restraint of university/
industry cooperative research efforts. The real issue is a question of
adequate compensation for university researchers.

Faculty at research-oriented universities are evaluated for tenure,
promotion and professional recognition based on published research con-
tributions. Researchers generally agree the "publish or perish" syn-
drome often acts to inhibit or restrict their desire to perform applied
research which might be of interest to industry. Faculty typically con-
centrate on research for publication, but in many cases they also engage
in consulting activities outside the university on research which will
never be published. Some even hold positions in industry or operate
their own businesses. Ironically, it may even be their academic publi-
cation records which land them Tucrative consulting positions.

A similar situation arises in the so-called teaching institutions.
In many of these faculty buy release time (full or part-time) from teach-
ing responsibilities with research funding. This practice, however, does
not usually stimulate research activity. Faculty who normally teach a
full Toad of courses are inadequately compensated when their teaching
responsibilities are reduced from 12 to 9 hours. For example, many teach
the same courses repeatedly, so that 9 hours is no less a burden than
12--preparation time is the same; only the contact hours with students
are affected. Importantly, the same teaching faculty member with little
time for in-house research may be the most active outside consultant, as
this is the most effective way to obtain additional compensation.

Given this situation, it seems incumbent on universities to revise
their perspective and treatment of faculty earnings. Faculty should be
freed from constraints on the amount they can earn from service within
the university. If the teaching faculty member is compensated addition-
ally through the university for cooperative research with industry, the
university also gains by taking its share for overhead by acquiring new
equipment or facilities it might not have, and by gleaning prestige or
publicity from the research effort. Since faculty tend to engage in
these research activities anyway, universities should encourage them to
do so through the institution.
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Removing Biases Against Industry

Faculty attitudes toward business are difficult to interpret. Yet
they must be dealt with in establishing cooperative efforts and making
them work. The bias against industry as profit-seekers is particularly
pernicious. Industrialists seek profits to provide capital to support
their ventures; they are not altruists. As a result of profit-generation,
they pay taxes which support, among other things, higher education. They
also donate buildings and other facilities to universities. It is doub-
ful universities could survive without the profit-seeking motivation of
industry. It seems, therefore, that this symbiotic relationship should
naturally lead to cooperative efforts, but in many cases, it has not.

One reason for the antipathy on the part of universities is that
some industries are viewed as inhumane, exploitive and immoral. Defense,
nuclear, chemical, or petroleum have these labels. The pressure in uni-
versities to avoid becoming involved with them or even to resist them
is intense. A dichotomy results in which it is permissible to teach
nuclear physics, but not acceptable to conduct research for a nuclear
power plant.

[t would seem that if universities are truly concerned with the
evils of profit-seeking or "good/bad" industries, the last thing they
should do is withdraw from association with them. Instead, through co-
operative efforts universities might begin to change industrialists'
attitudes, or may find that their attitudes were not as bad as expected.

It seems clear that most of the bias on both sides arises from a
lack of contact. Some faculty have never met anyone from an industry
which may apply their field of knowledge to production. Many industri-
alists may only know faculty as a result of being students of universi-
ties. Programs which will foster improved mutual understanding would be
worth pursuing.

Hand1ling Corporate Headhunting

Some universities are afraid of losing faculty to industry, govern-
ment or another university. They believe that the replacement cost for
the person Tost is high. Many universities make it difficult for a per-
son to leave, and perhaps impossible for that person to return. Some of
the ways in which universities do this is by restricting the professional
Teave of faculty (e.g., one year's leave every seven years); negotiating
contracts which prevent mobility without extreme sacrifice (e.g., reim-
bursing a year's salary for not returning from a leave); refusing to grant
leave to faculty who might not return, and so on. This is rather strange
behavior from institutions whose goal is to provide a wide range of ex-
periences and learning opportunities which presumably are to be shared
among faculty and students.

Universities should make it easier for faculty to move freely be-

tween academe, business and government. In this way, faculty become more
knowledgeable about the subjects they teach and research, networks
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between all three sectors are developed and exploited to mutual advantage,
and replacement of lost personnel is facilitated.

University/industry cooperative arrangements facilitate the sharing
of qualified faculty with industry, but also importantly, industrial
personnel can be shared with universities. Assuming the adequate com-
pensation issue is resolved, this practice might stem the exodus of
faculty to industry.

Competition and Universities

Among universities there is an aversion to using public subsidies
to support private industry. Universities like to believe that everyone
is equally served and no one is unfairly exploiting university resources
at another's expense. On the surface, this position appears to be ad-
mirable and equitable. The problem is, however, much more complex.

To begin with, universities are not the bulwarks of free enterprise.
Because of their tax-supported status, state universities typically are
able to undercut private institutions of higher education. The public
sector through private taxation, then, is competing with the private
sector with that sector's own capital. Universities subsidize certain
students who otherwise might be unable to attend. Universities sub-
sidize some departments with revenues generated by other departments
(chemistry and physics departments with high overhead are typically
supported by low overhead social science departments). And, as noted
above, some industries are denied access to universities because of what
they produce.

When, then, should universities engage in partnerships with industry
which might benefit one over another? The only answer may be to recog-
nize that a double standard frequently exists and adjust policies appro-
priately to lessen the impedimenta to the formation of productive part-
nerships.

Concern About Over Commitment

As already noticed, universities often are slow to react either to
exploit opportunities or to retrench. Consequently, they may be severe-
1y impacted when a cooperative arrangement with industry dissolves.

This is a very real probliem for universities but not an insurmount-
able one. Perhaps the best way to accommodate the problem is to hire
researchers on short-term contracts to work on specific projects. In
order to compensate for the associated insecurity, these researchers
could be compensated at higher rates than tenured, permanent faculty.
Also, these researchers should be permitted maximum freedom to move from
industry, government, or university when it is desirable to do so. This
option might be an especially attractive one for younger researchers who
are seeking experience or who have yet to incur family commitments.
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Another option open to universities is to require industrial part-
ners to make long-term contractual commitments to the university. Since
research and development and technological innovation often occur only
after a period of years, this may not be an unreasonable requirement.

University Administrations

University bureaucracies may pose the greatest barriers to produc-
tive research. They stifle the proposition, administration, performance
and publication of research. It should be the goal of every university
to reduce the role of university administrators in every possibie way
associated with research.

Perhaps the best way to accomplish this would be the establishment
of autonomous, "free-standing" research organizations which are affiliated
with the university, but which may act as a more efficient "pass through"
point for projects involving industry or for other research projects.

Image of Faculty Researchers

If the obstacles to the university research effort generally, and
to cooperative industry research specifically, were removed, the image
of faculty as "eggheads" would dissolve.

Conclusion

The potential benefits to universities and industry are great when
cooperative efforts which enhance technology transfer are encouraged.
Some universities have found mechanisms which permit these efforts to
flourish. Indeed, Harvard, MIT, and Carnegie-Mellon, to name a few,
have greatly benefited from such cooperations, as have their industrial
partners.

There remains, however, a great many institutions--both university
and industrial--which have not taken advantage of cooperative partner-
ships. Even worse, many do not even appear willing to try. As a result,
individual institutions and the national effort for research, development
and innovation may be suffering.

In view of the successful accomplishments of existing cooperative
efforts, there is no reason or set of circumstances so restrictive that
every university, if its associates desired, could not participate in
extensive technology transfer activities.
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