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The Untapped University Resource

Invisible barrier separates
industry from resource in
university scientists; can initia-
tives be activated to create coop-
erative relationship?

BY EDWARD L. MacCORDY*

Driving across the Southwest from Beaumont, Texas
through El Paso and into New Mexico and Arizona you
cross bridge after bridge spanning stream beds which
are either dry or marked by only a small trickle. The
watersheds feeding these streams and the cloud-
pocked sky above seem endless, but most of the time
the downstream settlements, large and small alike,
can expect little from the streams to satisfy their
needs, much less to support future growth.

The day may be approaching when the full potential
of the resources of the Southwest could be realized if
we use our ability to influence nature to produce more
rainfall for the downstream users, thereby providing
relief from excessive dependence on the limited supply
from local wells. Tampering with Mother Nature may
hold the prospect for both national and localized bene-
fits but it is a bold undertaking which can succeed only
with initiative by imaginative leaders and with the ac-
tive support of those who would be the prime
beneficiaries. It’s a challenging and complex undertak-
ing, or should we, unlike our enterprising forefathers,
be content with the arid status quo?

It appears that there is a somewhat analogous situa-
tion nationally with respect to the supply of new tech-
nology. New fundamental knowledge from American
universities is no longer confined to the American
industrial scene but passes freely through meodern
communications to be used by all industrialized na-
tions.

Meanwhile, in the region of American business evi-
dence mounts that the local wells of industrial R&D
are producing at capacity or even at a somewhat
diminished rate. Although the technology transfer
conduits from the vast fields of academic science to
industry have been increased in recent years, there is
little evidence that the flow of new technology from
universitieshas not stabilized at the level of a trickle.

In the national interest as much as the self-interest
of individual American companies it is time to ques-
tion whether or not university-industry collaboration
has the potential to make major contributions to the
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growth of American technology on a continuing basis
commensurate with the tremendous research re-
sources at work in the university sector.

Deficiencies

Deficiencies which are preventing development of a
productive university/industry partnership are four-
fold:

1. The excessive dependence of university
technology development and transfer programs
on the vagaries of federal patent policy.

2. Universities do not detect all of the innovative
technology being created on campus today.

3. Industry does not directly influence and stimu-
late the development of innovative technology in
universities.

4. An effective two-way information system be-
tween industry and universities does not exist.

With initiative and leadership in these areas the full
potential of an industry/university partnership serv-
ing the needs of society and working to preserve
American leadership in technology could be realized.
Or shall we opt for the status quo?

INNOVATION AT UNIVERSITIES

Universities often state their objectives as an inte-
grated triad: Education, Research and Public Service.
These universities expend almost $5 billion annually
for research of which 67% is performed for agencies of
the Federal government and 3% is performed for
industry. While the higher education establishment
consists of several thousand institutions only one quar-
ter perform R&D. Two-thirds of this massive and di-
verse $5-billion academic R&D program is performed
at 50 universities.

If you think these top 50 research universities have
highly-productive technology transfer programs you
are mistaken. There are a few shining lights, among
which are Stanford and Wisconsin (WARF), and com-
mendable efforts by others including the service pro-
grams of University Patents and Research Corpora-
tion.

But overall the amount of new technology flowing
through the transfer pipeline to industry from the
multi-billion dollar annual research program at these
50 R&D intensive universities may well have reached
a plateau at a relatively low level. The reason for this
appears to be that while the innovative process in
universities is quite susceptable to positive influence
without disturbing traditional activities in these hal-




lowed halls of ivy, the positive stimuli are not
presently active to the extent necessary to produce sig-
nificant results. If more is to be accomplished it will be
by university and industry leadership working in con-
cert, not by further well meaning intervention by the
government,

The best measure of potential for innovation at
universities is the number of doctoral-level scientists
and engineers engaged in R&D at these institutions.
National Science Foundation statistics on doctoral
level scientists for 1975 reported:

Activity Type Academic Industry
Basic research 21,143 4,320
Applied research 7,700 14,382
Total Research 28,843 18,402
Development 681 7,467
Total R&D 29,524 26,169

Recognize that the separation of research into basic
and applied categories is often an exercise in semantics
and may have little meaning in this discussion, for as
NSF explains these categories differ “chiefly in terms
of the objectives of the investigator” not necessarily
the nature of work performed. this takes on additional
meaning when you consider that only 12% of univer-
sity R&D support comes from NSF, the primary
“basic” research sponsor, with the remaining 88% com-
ing from “mission agencies” (DOD, NIH, EPA, etc.)
and similar sponsors seeking “applied” answers to per-
ceived societal problems.

Of primary interest is the fact that in total there are
considerably more doctoral scientists and engineers
engaged in research in universities than in industry.
However, of much greater importance is the obvious
fact that each individual company has access only to
those few industry research scientists and engineers
that it employs, but has free and equal access to the na-
tional resource of 29,000 university doctoral research
scientists and engineers, their supporting staffs and
well-equipped laboratories.

The $5-billion annual level of university research
nationwide, as well as the level at individual institu-
tions, is rather stable. Thisis a natural consequence of
dominant use of university research capabilities by
federal agencies and the relatively stable level from
year to year of the university segment of the federal
R&D budget.

However, this calmness on the surface masks ex-
treme competition for available support among the
scientists from each university. For example, at Wash-
ington University during a year you would find about
1,200 formal research proposals going to a wide variety
of external sponsors, predominantly government agen-
cies, which might result in about 800 projects being
approved and funded totaling approximately $50 mil-
lion.

-Individual research projects would range from those
costing several thousands of dollars each to a few with
annual expenditures of over a million dollars each.
Thus, at the top 50 R&D universities up to 50,000
projects are being conducted at any given time with
new projects being proposed, approved and started
each month. This 1s a measure of the magnitude and
dynamics of the university potential for innovation.

THE SHADOW OF GOVERNMENT

Why does government aponsorship dominate univer-
sity research and how does this dominance impact
technology transfer from unviersities to industry?

Academic scientists seek support from government
research programs because these programs (1) cover
the complete spectrum of scientific disciplines, (2) are
directed at attacking important problems and filling
gaps in man’s scientific knowledge, (3) are well funded
with a new infusion of capital by Congress each fiscal
year, (4) provide reasonable project funding levels and
performance periods sufficient to undertake in-depth
investigations, (5) are of a stable nature and continu-
ous from year to year, and (6) are formally structured
and well publicized as to program scope, deadlines,
agency contact persons, etc. In summary, there is an
established relationship between universities and gov-
ernment agencies supported by a comprehensive infor-

mation system which communicates the needs of these:

agencies to the universities.

The ground rules are standardized, well understood
and in general mutally acceptable. Only the govern-
ment has the public mandate and supporting public
resources necessary to sponhsor diverse research in
universities to the tune of billions of dollars each year.
Obviously, the government will continue to exercise an
influence commensurate with its dominant financial
position, but in the area of technology transfer policy
this influence has become counter-productive and in
need of replacement by a new alternative policy that
better serves the needs of society.

Primary Objective

Expansion of knowledge, not the creation of new
technology, is the primary objective of government-
sponsored research and it will remain so regardless of
action industry may take to stimulate university inno-
vation. However, by its financial dominance of univer-
sity research the government has been able to shape
and effectively regulate university licensing programs
all in the name of protecting the public interest in the
research investment and the consumer from abuse in
the marketplace.

Save for a few realistic voices from deep within a
very few agencies (Norm Latker at DHEW deserves
gpecial praige) the government’s attitude concerning
technology transfer activities is consistently one that
tooks with distrust at American business, fails to
comprehend that industry alone can bring new tech-
nology to society via the commercial marketplace, and
gives little support to normal business incentives
essential to the functioning of the free enterprise sys-
tem.

The future for an enlightened government patent
policy for universities does not look bright and may
well be characterized as very remote, the introduction
of the Thornton bill notwithstanding. The Washington
scene is one confusing, emotion-laden mess involving
ever-present conflict among agency personnel at vari-
ous levels, senators, congressmen, consumer advo-
cates, the Antitrust Division of the Justice
Department, small business, universities, and on and
on.
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Prospects for a uniform and positive government
patent policy with a sound basis in law, which places
faith in the free enterprise system, are becoming so re-
mote that universities and industry are well advised to
seek a closer working relationship removed from the
shadow of uncertainty and negativism inherent in gov-
ernment regulation.

UNIVERSITY IMPROVEMENT

Engineering, physical sciences and life sciences con-
stitute 77% of the $5-billion annual university R&D
program. Thig is the magsive program segment from
which the trickle of innovative technology flows to
industry. Two fundamental questions arise:

1. Is more than a trickle of innovative technology
being created but not making its way into the
transfer process?

2. Are universities capable of creating significantly
more technology of commercial interest without
detracting from their traditional functions?

Light can be shed on the first of these by an exami-
nation of current transfer efforts. The continued
growth of new university technology transfer initia-
tives i no longer evident on any significant scale due
in large meagure to the reluctance of universities to
make further speculative financial investments for
additional staff or outside service agents. Such invest-
ments essentially represent the diversion of scarce
university resources from support of the critical needs
of the educational program and can only be justified by
a solid promise of reaching at least a break-even point
within a reasonable time and not thereafter falling
back into the red ink. With this formidable uncer-
tainty it is not surpriging that the flow of technology
from universities has probably stabilized at the level of
a trickle in line with the limited transfer capabilities
now in place.

So, to answer the first question it is well to look at
evidence from a few university experiences. If a re-
search university has no technology transfer
mechanism few, if any, inventions will surface. How-
ever, create a functioning transfer capability, even as
a collateral duty for a research administrator, and dis-
closures appear where there were none bhefore. But go a
step further with an additional investment of effort in
the form of frequent face-to-face solicitations of disclo-
sures from the research faculty and you will be sur-
prised.

A very sharp initial increase of disclosures will
likely inundate you. This initial surge apparently has
an effect similar to “flushing the pipeline” and it may
reasonably be expected that some drop off will occur
thereafter. But then, should this solicitation effort
cease the decay curve of new disclosures will rapidly
bring you back to the lower level previously experi-
enced.

This conceptual model is based on the experiences of
geveral universities, a recent set of experiments con-
ducted by the Research Corporation for the National
Science Foundation, and the general pattern noted by
University Patents as they have acquired new univer-
gity clients. The evidence clearly indicates that the
university research scientist desires to and will re-
spond to positive stimuli. But, no one has gone beyond

the active internal program stage to consider the
potential results if university scientists were encour-
aged and guided directly by industry, the knowledge-
able consumer of their innovative technology.

Thus, on average universities are identifying and
transferring only a portion of the innovative technol-
ogy presently being created within their research
programs. New technology is being lost in laboratory
notebooks and the massive scientific literature as well
as being prematurely dismissed from the minds of
academic scientists for want of any strong motivation
to pursue its development.

The loss to society will continue until universities ei-
ther take the gamble and invest in dynamic programs
with well-qualified, full-time licensing personnel
(Stanford, Minnesota, MIT, and WARF especially
come to mind) or turn to dynamic service organizations
which assume the initial personnel investment, work
aggressively with faculty on campus and return a
“fair” share of the proceeds to the university (the
model of University Patents comes to mind).

But keep perspective. Expangion of university tech-
nology transfer capabilities by either of these means
will, at best, reveal only the technology which is
presently being created by academic research scien-
tists as an outgrowth of their research for noncommer-
cial sponsors. It will not bring into service the full
potential of university research to contribute to the
maintenance and growth of national prominence in
technology in world markets. With just licensing pro-
gram improvement the transfer pipeline will still run
only at a relatively low level while the major oppor-
tunities continue to drift by untapped.

INDUSTRY INFLUENCE LACKING

In contrast to university operations, company
management determines the new product objectives
and thus the R&D objectives and is faced with the
problem of making the best use of whatever limited
R&D capability the company possesses. R&D resources
are always “limited” in some way; amount, availabil-
ity, diversity, creativity, etc.

If this is not recognized then such limitations are
probably causing new product objectives to be less
ambitious, imaginative and fargighted than society
needs and national and world competition may dictate.
Obviocusly, it is not cost-effective to attack R&D objec-
tives by applying overwhelming resources in the style
of the Manhattan Project. Rather, the eritical first
breath of life for innovative R&D comes from the right
creative scientist who perceives a particular need and
produces a unique insight that mysteriously occurs to
few, if any, of his colleagues.

This phenomena dictates that a wise management
will look for innovative ideas wherever they may be
found and nurture them to maturity. Such should be
the primary basis for university/industry cooperation.

The present concept of university licensing doesn’t
allow much opportunity for an aggressive executive in
the typical company to satisfy his new product objec-
tives in the university sector. At best he can hope that
university research somewhere, which was designed to
meet the needs of others (the sponsors), will fortui-




tously produce an innovation that might match one of
his objectives.

Should this Haley’s Comet-like event actually occur,
he waits in ignorance of such occurrence with some
small posgibility that the originating university will
offer to license the innovation to his company rather
than to his competitors. If offered he hopes it will come
close to satisfying his specifications. With such a com-
plete lack of coordination between the new product
objectives of companies and the R&D objectives of
university scientists, it is no wonder that present pros-
pects of fulfilling & company’s needs from university
research are comparable to the chances of capture for
the sack holder in a snipe hunt.

Aggressive, innovative companies searching for new
products should approach universities with one over-
riding purpose — to influence university scientists
who are working in appropriate areas and who may
have innovative ideas, to extend their interest and re-
search objectives in a desired direction.

In its relations with the university world the
company should not simply sit and hope for a gratui-
tous sip from the existing trickle of university byprod-
uct technology but rather should seek means to
influence academic scientists to create a flow in prod-
uct areas of specific interest to the company. These
university scientists can be influenced to incorporate
industry’s needs in the mainstream of university re-
search.

One approach has been used successfully nationwide
by a prominent company and other productive ap-
proaches may have been used on an isolated basis at
one university or another. But no attempt has been
made to institutionalize them as standarda for produc-
tive, widespread university-industry cooperation.

GUIDANCE TO SCIENTISTS

It must be recognized that research scientists in
universities presently are concentrating on the pro-
gram objectives and priorities of current not-for-profit
research sponsors, mainly the government, and these
objectives only rarely specify innovative end products
with commercial potential as the desired research re-
sult. Instead these sponsors’ objectives aim at a better
understanding of chemical processes, biological func-
tions, disease processes, material properties, etc.

During the conduct of this research the university
scientist often develops new knowledge useful in the
creation of new technology and may even generate
innovative ideas for such that are worthy of pursuit.
But his charter is limited and his reward system is in
the hands of his research sponsors and his academic
peers, neither of which have commercial interests or
objectives.

There is no significant influence being applied to en-
courage the faculty scientist to develop appropriate
new technology. He has no management pressing for
inventions and he assumes industry somewhere is suc-
cessfully applying its own R&D resources to satisfy
each and every material need of society. He is acutely
aware that were he to shift any significant portion of
the fixed resources provided by his sponsor over to the
search for applied technology he, the sponsor and his
peer reviewers would recognize this as a de-emphasis

of the sponsor’s primary objectives, weakening his case
for continued research support.
Not Surprising

It is not surprising that, lacking any motivation to
invent, the academic scientist doesn’t, except possibly
a rare non-diversionary byproduct. He is not being
influenced to go in that direction. But notice that in
those universities where a technology transfer pro-
gram has created an awareness among the faculty that
there is an outlet for new technology and a possibility
of some personal recognition and reward, the output of
innovative technology has made its initial appearance
or increased in volume.

Technology transfer programs in a few universities
are essentially the only motivating force in this direc-
tion working on the academic scientist, but they are
neither a direct, strong nor guiding influence.

Direct involvement with industry in the search for
new product technology can influence academic scien-
tists to couple this search with its inseparable
supporting companion, the search for new knowledge.
The desired result is the joining of the creation of new
knowledge with its realistic application to product
needs of society in a tighter time frame.

Is any purpose served by dependence on the circui-
tous process of disseminating new scientific knowledge
from universities via the professional literature for
application to practical uses by someone else, some-
where in the world, at some future time?

This encouragement and influence can come only
from industry, the consumer of the scientist’s ideas,
and it must be as effective as the influence of current
sponsors in stirring the university scientist to action.
With due respect to the past efforts of many companies
which have sent copies of their annual reports and list-
ings of their current product lines or broad areas of
interest to universities, this does not constitute effec-
tive motivation of the university research scientist any
more than Thomas’s Register does.

Rather, it says if, as a result or byproduct of your re-
search for others, you invent something in our area
we'll look at it but you should have completed its
reduction to practice. Nor are the vigitation programs
of several companies effective for they too tend to be
unilateral fishing expeditions for completed inven-
tions. Companies should keep in mind that through
present licensing programs universities take the initi-
ative and have little difficulty finding interested, pro-
spective licensees for the relatively small amount of
commercially viable technology aiready reduced to
practice in their research programs.

Commitment

University scientists will actively and aggressively
search for new technology in their own areas of exper-
tise if they perceive that each company seeking their
participation is also ready to make a comparable com-
mitment. Commitment by a company is the
investment of time and energy in defining meaningful
technology objectives, understanding the research
work and interests of university scientists, and bring-
ing the two together.

Furthermore, if a company is to successfully influ-
ence creative academic scientists, it must demonstrate
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its commitment by selectively providing supplemental
financial support for the pursuit of the company’s new
technology objectives by such scientists as an integral
part of their research work. A company cannot
reasonably expect the financial resources provided by
government or other sponsors to be diverted fromn their
intended purpose to the benefit of the company.
Rather, support furnished by others to advance their
own objectives must be supplemented by the company,
in one of several ways, so that the dual objectives of
the research sponsor and the company can be pursued
in concert by an expanded effort to the mutual benefit
of all.

I am concerned that if American industry doesn’t
move in this direction to use the relatively untapped
innovation resources of universities, in time foreign
companies may take the inititative with preemptive
commitments.

METHODSOF INDUSTRY INFLUENCE

The three suggested methods outlined hereafter are
not intended to exhaust all possibilities for productive
approaches, nor should each be considerd mutually
exclusive of the others.

Variations applied to one soon reveal overlap with
another. All seek, to the degree feasible in given cir-
cumstances, to avoid entanglement with the patent
regulations of research sponsors, most notably the gov-
ernment, a problem inherent in most university tech-
nology being licensed today.

These methods of influencing university scientists to
serve the needs of society as defined by industry are in-
tended for thoughtfu!l tailoring to the specific
circumstances faced by each individual company. For
success, all require definite commitment to a close col-
laboration by the university scientist and the partici-
pating company, not a distant buyer-geller relation-
ship.

COMPETITIVE IDEAS

One of the most successful recent examples involv-
ing university scientists rising to the challenge of the
product needs of industry is the now annual Technicon
program covering the areas of biomedical and indus-
trial instrumentation. This type of single company pro-
gram involves a request to scientists nationwide for
their ideas for innovative technology which meet needs
specified by the company.

Technicon is apparently quite pleased with the ap-
proximate 200 proposals it received as a result of this
past year’s solicitation and plans to continue the pro-
gram. Interestingly enough, responses also included
new concepts falling outside of Technicon’s stated
needs but which the company subsequently deter-
mined to be worth further investigation.

This method of working with university scientists
consists of a periodic announcement that as of a speci-
fied date the company will receive competitive propos-
als for new ideas in stated product areas, and that the
company will evaluate these proposals and negotiate
support agreements, up to some specified limit, for the
re?uction to practice of those it determines to be of
value.

A company might, like Technicon, choose a two-
stage, energy-saving process whereby a preliminary
submission is confined to a relatively brief summary of
the idea sufficient to determine whether or not the
scientist should be further encouraged.

Full-blown proposalg then are requested from only
those passing the first screen. The program announce-
ment should be as specific as possible in defining the
product objectives and should also outline precon-
ceived terms and conditions covering licensing
arrangements, royalty rates, publication rights, as
well as any other essential requirement of the develop-
ment support being offered.

While this method may not be the approach of choice
for all companies it should be encouraged in industry
as an effective means of involving university scientists
in the accomplishment of new-product objectives. It is
mutually beneficial to the company and the scientist.

The company is able to directly tap a large pool of
innovative ideas from which it can select the best,
guide their development, and obtain a proprietary
position probably free of government involvement. The
university scientist responds because he perceives a
sincere intent by the company to select innovative
ideas and to support their development, and is further
motivated by the offer of an equitable arrangement
whereby he and his university will share with the
company oh & reasonable basis in future proceeds from
the success of his creation in the marketplace.

The approach is one viable method of opening com-
munication channels between industry and university
scientists throughout the country to a mutually
productive and beneficial end.

JOINT INVESTIGATION

This second method is directed at increasing techno-
logical innovation to satisfy company needs as an inte-
gral segment of the mainstream, $5-billion annual
university research effort. To appreciate this method,
as well as the next, an understanding of the relatively
open scope of typical university research projects is
Necessary.

These projects result from a university scientist
making a proposal to investigate an unknown or vague
area of knowledge and a government agency or other
sponser awarding a grant to the university for conduct
of the proposed research. Although there is a research
plan, the boundaries of the investigation are intention-
ally left relatively undefined to give the scientist the
freedom to pursue promising leads in any direction.

Normally, neither the scope of investigation nor the
research objectives call for the creation of any product
prototype with future commercial potential and there
is little incentive for the scientist to work in this direc-
tion. However, the net result in such a typical
unbounded project is that any invention which hap-
pens to occur during the conduct of the research
project, regardless of its nature, comes under the spon-
soring agency’s control by default.

The sponsor’s funds invariably get used to make
gsuch inventions, and the sponsor's patent clause is
thereby quite properly invoked. Disposition of such
inventions thereafter is controlled by the sponsor




under the rationale of protecting his (usually the pub-
lic’s) investment.

From this situation comes the concept of a joint
investigation, the key element of which is establish-
ment of a boundary between the “knowledge” research
project sponsored by others, and a closely related,
company supported effort to create innovative product
technology. This approach requires selective action by
a company to identify those research projects, proposed
by university scientists to not-for-profit sponsors, in
which both the company and the academic scientists
share strong convictions that knowledge from these re-
search projects will provide a good basis for the devel-
opment of technology appropriate to the company’s
product objectives.

Based on such a common conviction the company
would agree to support additional effort, free from con-
trol of the research sponsor but complementary to the
primary research project, which has precise and mutu-
ally agreeable new technology objectives. The intent is
to extend the scientist’s scope of work to include appli-
cation of knowledge gained from the research project
in the creation of specific new technology of interest to
the company.

If, when the independent university-company agree-
ment is first negotiated, the scientist has fairly defi-
nite ideas about new technology possibilities, the com-
plementary scope of work supported by the company
can be reasonably well focused on developing these
ideas. Otherwise, at the start the company could sup-
port less well defined exploratory efforts of a modest
scale with provision for later increases in support if the
new ideas which emerge from the exploratory work are
of sufficient interest to the company.

This joint investigation method, like the method to
follow, would allow industry and not-for-profit spon-
sors to operate jointly in a mode appropriate to the
acknowledged roles of each, wherein each pursues its
own objectives and provides only that support neces-
sary to accomplish its own objectives.

However, both this and the succeeding method may
raise a question in the minds of some as to the propri-
ety, if not the legality, of attributing inventions solely
to the complimentary effort supported by a company.
After all, might not the knowledge base used to create
an invention have been derived, at least in part, from
the concurrent research project supported by the not-
for-profit sponsor? Notice that the question does not
even arise if the two efforts are sequential, especially
if separated by a respectful period. So, in order to iso-
late ideas for independent development under the joint
investigation approach one general condition must
exist: when the scientist's “knowledge” research

project is proposed and accepted by the sponsor it must -

not hdve as a regearch objective, and the sponsor must
not have been led to expect, the creation of new tech-
nology. A university scientist who is actively inter-
ested in coupling his knowledge and technology
investigations in this manner, is well advised to docu-
ment the existence of this condition and to make his
intentions clear to the sponsor when his research
proposal is first submitted. The effective linkage of the
creation of new knowledge, its application to produce
new technology, and its transfer to industry for deliv-
ery to society in this manner by a well coordinated and

productive tri-party arrangement should not call for
apologies from or to anyone.

Example

An example of the use of the joint investigation ap-
proach might involve a university scientist’s project
sponsored by NIH for investigation of a little under-
stood disease process such as emphysema. A company
and the scientist might well prospectively see in the
new knowledge to be sought by the investigation, the
opportunity to explore possibilities of new or improved
diagnostic products and new or more effective means
tointervene in or prevent the disease process.

Should the scientist have appealing, though specula-
tive, ideas as a basis for a separate university-company
agreement, the company could support and collaborate
in an expanded effort, over and above the effort in-
volved in the NIH project, consisting of an additional
increment of the scientist’s time, an additional techni-
cian, additional supplies, etc. necessary to pursue the
company's {and society’s) new product objectives. For
its initiative and investment the company can reason-
ably expect an exclusive position with the resulting
technology, free of any involvement in government
patent regulations.

As 2 note in passing, although the foregoing hag
treated the case of sponsored research projects which
do not actively seek the creation of new technology,
with slight modification the joint investigation ap-
proach can be applied to the sponscred project that
does seek new technology. As long as the university’s
research agreement with the not-for-profit sponsor
provides that worthwhile patent rights will be left
with the university, well conceived inventions emerg-
ing from such research projects are available to any
qualified company that would bring them to the public
via the marketplace.

In this situation the segregation from the sponscred
research project of innovative ideas which fall within
the scope of that research project would be a breach of
the university’s agreement with that sponsor. But ad-
vance arrangements by the university with a company
for a right of first refusal or other consideration in re-
turn for guidance, evaluation and modest support for
expansion of applied work of special interest to the
comnpany, is quite proper and of mutual benefit.

BY PRODUCT COLLABORATION

This final method of influencing university scien-
tists to contribute to new technology growth fills the
void left if neither the competitive proposal nor the
joint investigation method finds application by a
company. This method is attractive when prospects for
innovative technology from a research project are of
possible interest but speculative to the point where a
company would prefer to delay making any commit-
ment of substance.

The features upon which this concept is based are (1)
that new product ideas occur unexpectedly to research
scientists as the result of stimulation by intermediate
results or by new situations encountered during their
regearch, (2) that the quanitity and quality of such
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ideas will increase with appropriate guidance and en-
couragement of the scientist, and (3) that with timely
action it is feasible to isolate and spin off such ideas for
development separate from the research project.

Obviously, the ability to spin off ideas is present
only in connection with “knowledge”-type research
projects spongored by others, the objectives of which
are not directed at the creation of new technology. This
approach has much in common with the joint investi-
gation approach once an idea for new technology is
identified and an agreement with a company is made,
but before that point the research project is essentially
unbounded by company commitments and spin off
ideas from the project are not the exclusive domain of
the company.

Thus, if an idea for innovative technology occurs to
the scientist during the conduct of a sponsored re-
search project, rather than proceeding with unques-
tioned investment of the not-for-profit sponsor’s funds
in the development of the idea, the research scientist
would instead be encouraged to seek the support of
industry to complete conception and reduction to prac-
tice of the invention.

By using company support rather than that of the re-
gsearch sponsor, research funds can remain
concentrated on research objectives and an advanta-
geous licensing position can be earned by the company
free of involvement with patent regulations of the not-
for-profit research sponsor. This procedure of estab-
lishing company sponsored spin-off projects to develop
emerging ideas for new technology is not incompatible
with regulations of and research agreements with the
not-for-profit sponsors. Their patent clauses are ad-
dressed to (unintended) “inventions first conceived

. in the course of or under research supported by
. . . ete.,” and conception is not accomplished by the
initial rough idea or the creation of a general approach
to achieve a desired result, but is only complete with
the formulation of the physical structure to accomplish
that result.

So, since invention is not an objective of their re-
search projects, conception is not accidentally or unin-
tentionally allowed to go to completion using their
finaneial support.

Need Direct Influence

In this situation, as in the general university-indus-
try relationship today, it is not productive for
companies interested in university technology to hang
back waiting for some not-for-profit sponsor’s invest-
ment in research to show results in the form of innova-
tive ideas as candidates for spin off. Without early and
direct influence by interested companies the univer-
sity scientist will still proceed through his research
with weak motivation, if any, to create commercially
viable new technology. However, the chances for the
creation of worthwhile technology will be greatly im-
proved if, at the outset of the research project, one or
more companies communicate to the research scientist
that his planned work is in a subject area closely allied
with their product objectives, and that they stand
ready to provide complementary support for develop-
ment of innovative ideas for new technology meeting
their specifications.

A mutually productive arrangement might well be

for the university to offer a basic agreement to as
many companies as desire to cooperate with the re-
search scientist. By this agreement each company
would specify appropriate technology, closely related
to the scientist’s planned research, in which they
would be willing to make a development investment on
aselective basis.

The companies and the scientist would agree that
should an idea for new technology meeting any of
these specifications emerge from the research, the
scientist will submit it to the appropriate company(ies)
and the company(ies) will promptly evaluate the idea.
Should a company desire to support the completion of
conception and reduction to practice, the idea would be
spun off from the research project under a supplemen-
tary agreement with that company.

Thus, until a point is reached where one company se-
cures an exclusive option on the idea by supporting its
development, all companies who are cooperating with
the scientist (and thereby receiving his disclosures)
have an equal opportunity.

Can Be Encouraged

Just as in the joint investigation method, ideas for
new technology arising from the research projects
sponscred by others that do seek such new technology
as a stated objective cannot ethically be spun off, but
they can be encouraged, developed and licensed on
reasonable terms. However, since in this situation the
sponsored research project contains at least an implied
charter to further develop particular ideas, participa-
tion by a company might be limited to collaboration
with the scientist on development work and possibly a
modest supplementary effort directed at developing a
stronger patent position than the research support per-
mits.

Obviously, the essential precondition in this situa-
tion is that the university’s research agreement with
the not-for-profit sponsor provide for meaningful pat-
ent rights to be left with the university.

In summary, all of thege methods contain a common
feature essential to an increase in the flow of innova-
tive technology from university scientists. This feature
is the early communication to the gcientist by inter-
ested companies of their new technology needs closeiy
related to his research together with evidence of their
willingness to lend active support to the development
of innovative ideas which fill these needs.

This input will provide stimulation, meaning and
direction to the scientist’s work that is presently lack-
ing. Furthermore, he would then have confidence that
he could turn to these interested companies for realis-
tic evaluation of his ideas and for collaborative support
to further develop any which a company judges to have
good commercial potential.

INFORMATION EXCHANGE

There is an existing communication system which
very effectively links university scientists and the not-
for-profit sponsoring organizations. This system com-
municates the needs of these sponsors to where they
may be located within the university’s organizational
structure, and shortly thereafter transmits the scien-




tists’ proposals to satisfy these needs back to the appro-
priate sponsor.

While the sensitivity of the information to be
exchanged by companies and universities requires spe-
cial provisions to safeguard the interests of both
parties, an efficient communication system compara-
ble to the university-sponsor network, but sensitive to
special conditions, is feasible and could be developed
by a joint industry-university group, preferably within
LES.

The required communication system must furnish
university scientists with definitive information on
the needs of individual companies (often in confidence
and on a selective basis) and must identify those
companies willing to actively participate in programs
of the type proposed. The system must furnish compa-
nies with information of prospective university re-
search and its relation to company product needs, the
potential (scientists’ ideas selectively transmitted in
confidence) for satisfying these needs possibly accom-
panied by estimates of the incremental development
effort required for this purpose, and the prospects for a
proprietary position free of the patent regulations of
others.

Finally, even though it is not part of the communica-
tion system both the individual universities and the
individual companies need a model agreement(s) to
guide them expeditiously and without endless, repeti-
tive negotiations toward cooperative, productive and
mutually beneficial collaboration.

As Don Peterson of Monsanto concluded in hisg
March article “Industry View of Campus Licensing,”
improved communications between industry and
universities is a clear and present need. Earlier, Roger
Ditzel of Iowa State University in his June 1977 article
“Promoting University Technology,” examined the

subject from the other side of the fence and came to a
similar conclusion.

Thus, we seem to be in obvious agreement that there
is little information being exchanged between univer-
sities and companies on which to base new and more
productive relationghips. In the meantime, companies
continue their pasgive wait, with great or small inter-
est, to see what, if any, new technology may pop out of
the ivy-covered black boxes.

In isolation, university scientists continue their dili-
gent pursuit of research responsive only to the
objectives of their not-for-profit sponsors. This lack of
active university-industry communications is but the
evidence of a stagnant aituation, not necessarily either
the cause or the solution. The problem is the absence of
any commitment by universities and industry to action
programg which would put such university-industry
communications to effective use.

CONCLUSION

As the technological leadership of this country is in-
creasingly placed in question and the R&D efforts of
other industrialized nations grow, an invisible barrier
separates industry from the major untapped resource
of innovative ideas lying dormant in the minds of
university research scientists.

New initiatives to activate the latent interest of
these scientists to create new technology are feasible
and of growing importance. But the success of such
initiatives depends on the willingness of industry and
univergities to overcome inertia, indifference and a
whole raft of fears and prejudices, thereby to create a
closer and more cooperative relationship than we find
tod:.a?y. Or should we continue to opt for the status
quo?
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