g

‘A

The Role of Umversmes in Industrial Research

Improvmg Industrlal R&D — Unwersuty Relations

Eric A. Walker and Robert G. Hampel

This report of a joint Industrial Research Institute ~
Engineering Research Council conference explores the current
health of industry-university relations and suggests some

approaches.for future actions. .

New problems and changing priorities require
that we reexamine the t{raditional interfaces be-
tween academia and industrial R&D. The search by
the Federal government and industry for ways to
stimulate R&I and reduce the time it takes the
results of R&D to reach the markeiplace, makes
this reexamination particularly pertinent at this
time. Therefore, some thirty representatives of the
Engineering Research Council (E.R.C.) and the
Industrial Research Institute (I.R.I.) met for two
days last April in Atlanta, Georgia, to examine the
current problems of industry-university relations.
In addition to two formal papers giving the views
of industry and universities, six panel sessions ad-
dressed specific issues related to the problem.

Industry and University,Views

Philip C. White, General Manager-Research of
Standard Oil Co. (Indiana), in his paper {printed in
full in this issue), said that industry looks to the
university to fulfill seven needs. First, the advance-
ment of scientific and engineering frontiers.
Second, the production of well-trained graduates
free of university bias. Third, universities are ex-

- pected to perform specific research projects under
contract with industry. Fourth, industry often
needs mdependent studies which provide credibil-
ity to their own inquiries. Five, industry needs the
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universities to provide special technical services,
facilities for testing and the making of surveys. Six,
universities can also provide special 5xpert15e for
consulting, for continuing education and the like.
And lastly, industry expects the u’mversn;y to
broadly carry on the total educational functlon

There are, said White, certain actlons which can
be taken by industry to strengthen basic science
and engineering, This would include m_formmg uni-
versities close at hand of industry’s current inter-
ests. It is also desirable to exchange personnel be-
tween universities and industry on some sort of
sabbatical arrangement. Likewise, consulting can
be a two-way street and White said: he believes
“that industry should have a strongerjvoice in de-
ciding which major governinent research and devel-
opment programs should be funded.”

Industry does fund programmed research in uni-
versities, but there is always a limitation in scope
and there are time and money limits as well as
proprietary pressures in industry which do not
transfer easily to a university. Moreoyer, if an in-
dustry needs consulting or testing there must be an
obvious match with the universities’ goa.ls or thmgs
will not proceed smoothly.

Paul Ebaugh of The Penn State Umversﬂ;y,
his paper, “Objectives and Constramts (Real or
Imagined) in University Research,” sa:ld that the
general path that universities follow were usually
described in the universities’ resea:{ch policies.
These policies might differ in detail, but in general,
the functions of universicy research were to ad-
vance the frontiers of knowledge, both basic and
applied, to vitalize and add relevance o its teach-
ing, to encourage and stimulate a spirt of inqguiry
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in the faculty, to train research workers and lastly,

to serve the public by solving problems of general .

and public interest.. -

Now, added Ebaugh, there are well-defined cri-
feria governing the acceptability of a sponsored
research program in a university that could be
determined by asking a number of questions. What
are the interests and capabilities of the principal
investigator? What are the interests and plans of
the Department, College and. University? Is it
truely research and not product testing? What is
the potential for contribution to knowledge and

improvement of the capabilities of faculty and -

students, in other words, what is the impact on
instruction? Are space, facilities, equipment and
personnel available? Will the project be greeted

with enthusiasm by the faculty and the students?"

He pointed out that there are desirable benefits,
not only in attracting high quality faculty and
students, but in being assured that there was rele-
vance in the studies and research of the faculty.
-Other advantages are in creating .a favorable image
with the public as being a university able and will-
ing -to serve. However, there are constraints im-
posed by the university calendar, the need for free-
dom to publish, the variability of patent policies
and other factors such as schedules, travel funds,
the requirement that sponsored research cover full
costs, and the difficulty in expanding and contract-
ing faculty as research projects start and finish.

"Ebaugh said that the universities have, during
the past thirty years, found ways. of dealing with
the Federal Government. And, although many -of
the requirements are onerous, the universities
know how to deal with such constraints. This is
{ not frue with industry. Here there are great differ-

ences in the business procedures and there are
many variations in the proprietary considerations,
publication, disclosure and who owns the patents.
But the biggest .deterrent to getiing started is in
universities knowing what the needs of individual
industries are and, from the industry point of view,
in knowing the capabilities of universities.

Ebaugh ended his talk by pointing out that

there are many workable agreements operating
_through projects, grants and fellowships, through
industrial liaison programs or coupling programs.
There are industrial consortia supporting research
and development in specific areas. Now we have

started to develop joint industry/university pro-.

jects with Federal funding. He mentioned the prob-
lems of communications and said these could be
solved by more publications or directories telling
of capabilities and needs. Having more university
representatives at industrial meetings and having
- more industrial visits to the compus will be helpful.
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He felt that the patent problems could be worked
out if they were addressed early in the game. He
suggested that better university stewardship of pro-
jects would be helpful and this could be done by
making sure that the universities research adm:ms-
tration was called into the consultations early so
that a prospective project administrator and client

company could delineate the busmess relationships

before trouble arose. -

Some Case Examples

R. M. Hexter, Chairman - Depa.rtment of
Chemistry, Umversﬂ:y of Minnesota who exa,mmed
the problem from the point of view of a chemlstry
department in a large university. He felt that some
of the problems lay on each side of the fence. Too
many university professors at the graduate level are
interested in only reproducing their own kind of
professors. He mentioned also the disturbing ef-
fects of the business cycle when for one jperiod"
there is a demand for chemists and a. shortage of
supply followed too soon by too many graduates
and too few jobs. He also introduced an 1dea often
mentioned throughout the conference, namely,
that some of the most significant research 1s done
by groups of people. In many such cases, because
of the breadth of information needed, the group is
not limited to a single department, but 1nc1udes
others in allied disciplines. Hexter thought that one
of the ways to success was for a university )co con-
centrate -its available money 1n selected aréas and
use that money to prov1de ‘a margin foré excel-
lence.” %

W. J Fabrycky, Associate Dean for Regearch,
Virginia Polytechnic Institute, got down to brass
tacks by producing examples of quickly movmg a
bright idea from the innovator to the sh1pp1ng plat-
form, He first spoke of an inventor who had an
idea for an automatic valve that limits the hot
water flow in an ordinary bathroom showeér. The
idea was brought to successful fruition by tbe help
of a university professor who understood jts me- -
chanics and who helped move it into productaon
Because there was a lively demand, reinforced by
the energy shortage, the concept qu1ck1y progress-
ed to where now millions are on the market. A
second example concerned a university prbfessor-
who got his bright idea when the courts dpclared
that independently produced equipment could be”
interfaced with that provided by the telephone
company. This project, which involved faculty,
students and an industry, and eventually some
government funding through the National Science.
Foundation, did reach a successful conclusion in
spite of difficulties and roadblocks becausé of the




dedication and entrepreneurshlp of one man.
E. P. Segner, Jr., Associate Dean of Engmeermg,
.The University of Alabama told of their arrange-
ments with the Foundry Educational Foundation
_that resulted in a special foundry building, a special
curriculum, the production of students trained to
go into the foundry industry and probably the rais-

ing of the general level of technology in that indus--

try

Départment, The Pennsylvania State University
told of an arrangement concerning the study of
coal and carbon which in spite of its vicissitudes
was now being viewed with great favor because of
the materials and energy shortages. He pointed out
that the program had produced a group of profes-
sors whose talents and knowledge were at the lead-
ing edge of scientific inquiry in this field. He said
the necessary ingredients were interested professors
 with long-range continuing financial support who
could form a group willing and able to solve prac-
tical problems in a single cohesive area of science.

Since this support had been available at Penn State -

from the state government and cooperating indus-
tries, they were now ready and able to work on
such problems as coal liquefaction and gasification
with support from such diverse groups as Gulf In-
dustries, The Office of Coal Research and the Na-
tional Sclence Foundatlon

- Contracts and Grants

‘Camden A. Coberly, Associate Dean, Coliege of
Engineering, The University of Wisconsin, used two
examples of contracts and grants that led to suc-
cess: first, development of a sampling tube for
molten metal in which temperature changes could
be read to indicate the composition of the metal,

"and second, a system for recovering the material of
“used tires by freezing them and reducing the brittle

" rubber in a hammermill. The latter development -

- had resulted in the founding of a new company. He
claimed these examples of putting university re-
search to work were successful because of a con-
tinuing interest by all those concerned.

Robert N, Faiman of the University of New
Hampshire told of moving the University of New
Hampshire into ocean research, establishing it as a
Sea Grant college. Faiman said the kind of under-
standing that now exists between institutions and
government agencies can he established with indus-
try if both sides are willing to develop a mutual
understanding of each other’s requirements. He
added “although most industry support has been
viewed in the nature of gifts or grants of a charit-

able nature with little return expected except good

will and an opportunity to recruit gra

_nosed expectation of resulis through ¢

- University spoke of the Herrick Labora
.they deal with problems of refriger
.control and heat transfer as well as a
~gram supporied by a consortium of

;Phﬂip L. Walker, Jr., Head-Material Science

_cooperative research. The success of
-ment, he said, depended upon a mut
.the need for the results of the reseaic
‘tive communication and understandi
-the two parties, industry and university

‘ment Station of the University of
:scribed four separate programs — one
“ics, another in fracture control,-a thir

:duates, it is

suggested that industry can and should consider

universities as a source of professional
ic expertise which can be drawn upon

ment of clear contractural relations.”
John C. Hancock, Dean of Enginee

Both professors and graduate students

and the research can be used for thesis.

sized the need for effort, commitment
to-person communication. .
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Ross J. Martin, Director, Engineering Experi-
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‘power research and a fourth in engmeermg con-
‘struction systems. An ‘analysis shows that each was

a center of excellence involving people= working at
the frontiers of knowledge in well-defined areas. As

talked about a special arrangement t

they became recognized,. and their
acknowledged, money began to flow in

consortia.
Albert- P. Sheppard, Associate De
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for a number of years with the Whn’lpool Corpora-
tion. This started with the funding of graduate fel-
lowships, but grew to a productive relationship

.between the industry research and engn?xeermg staff
-and the research-oriented faculty at Georgla Tech.
‘Stepping: stones in achieving this relatlonshlp in-

volved engineering managers visiting t e engineer-
ing school to discuss their problems and visits by
the faculty to the research laboratories and plahis,
of the industry. This had led to semmars the estab-
lishment of a chair in manufacturmgﬁengmeenng
and jobs for graduates in indusiry. The thrust of

this analysis was the necessity for deve
tinuing and many faceted relationshi
the two organizations. -
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Technology of Aluminum Company of America -

described a system which involved not only the
support of professorshrps in universities, but =z
mechanism for university professors to ta]k with
researchers in industry. The device used to achieve
the latter is to tell a young industry researcher to
visit the university which is doing the best work in
his field, then provide him with a check, in Alcoa’s
case for $5,000, which the young mdustry tepre-
sentative can leave with the professor to help sup-
port a graduate student or to provide general sup-

port for the work, but to leave it only if he thinks.

the work being done is good and seful. Since most
professors hope the industry representative will
visit again next year with similar results, there isa
real incentive to commumcate and to estabhsh a
lasting relationship. '

Proprietary Cons:derati_ons_ '

Henry B. Smith, North Carolina State Univer- -

sity, spcke of the importance of having an agreed
upon and written patent policy. This not only had
to have the approval of the faculty, but ought to
carry the imprimatur of the university administra-
tion. Usually, he said, this precludes secret research
because the purpose of university research is to
publish and put the research to work. This made a
licensing agreement necessary and usually this had
. to be a nonexclusive right.

Willard Marcy, Vice President, Patents, Re-
search Corporation pointed out that very little re-
search is going to result in a new product unless
someone can get a patent, thus protect his invest-
ment. He gave an example of a university which
had developed a burn cure. Only after a company
had been given an exclusive right to produce fora
limited pericd was it possible to make the invest-
ment necessary to perfect and market the inven-

 Jtion. Marcy pointed cut that until very recently it
was possible for the government to grant exclusive
rights to manufacture, but this had now been chal-
lenged in the courts and thus, the problem of
government-owned patents was again in limbo.

Rolf Buchdahl of the Central Research Depart-

ment, Monsanto Company, told of a project involv-
_ ing the company and -the University of St. Louis
which had been funded by the Advanced Research
Projects Agency of the Department of Defense, He
felt that good communications could be achieved if
there was a mutual desire by the -individuals in
both groups o obtain solutions to explicitly-stated
technical questions. When there was no such desire,
success was out of reach.

Consulting and Advisory Panels

Robert J. Tait, Associate Director, Engineering
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Experiment Station of Ohi¢ State University, de-
scribed an arrangement that provides a place where
industry can go to find solutions to problems both

‘large and small involving at the smallest end of the

scale the calibration of a valve and atithe other
extremie, long-term contracis. He said ithey used

the engineering experiment station as @a business

mechanism and always tried to suggest the best
solution for the industral customer, even if it in-
volved going places other than Ohio State. This
operation from modest beginning had naw reached
a point where in 1973 it approached a million
dollar business. {

Fred J. Benson, Dean of Engmeermg of Texas
A&M University, described an electncal power
institute sponsored by the electrical - ehgneenng

- department of the university which was borne of
the lack of power engineering graduates Through

it a consortium of power companies Ftarted to
finance an institute which would do research, they
had developed a noise detector and alE hot spot .
detector, both of which had been ad0p§ed by the
utilities.

W. D. Kennedy, Vice Pres1dent and I;)u‘ector of
Research of Tennessee Eastman Company, describ-
ed a wide- rangmg program of contacts with univ- -
ersities, going all the way from umversrty profes-
sors who were invited to lecture or to- gxe semi-
nars, to devise systems for the drying of grain, or
for the measurement of river water qﬁallty He
inferred that the essential ingredients were know-
ing what each side wanted to do and then provid-

‘ing sufficient commumcatmn 50 that one could do

it.

E. A. Baillif, Vice President, Research & Eng1-
neering. Center, Whirlpool Corporatlon,ispoke of
considerations that led him to abandon the idea of
appointing a technical board of dlrectors for the
company. He spoke also of the estabhshment of
opportunity groups, groups involving both partners
from the university and the company, who would
take on a special topic and through the mf,erplay of

-ideas develop something new. He pointed cut that

this cannot be achieved overnight, and for Whirl-
pool it was a relationship which had its Pegmmng ,
20 years ago,

Hansford W. Farris, Professor of Electncal Erg,gl--+-_ :
neering of The University of Michigan, xspoke -of
the need for major corpeorations to have a technical

- board. There are some who have such a group con-

sisting of high level peOple such as the vice pres1-
dent for research, the vice president of engineering, .
etc. who meet with the group of university individ-
uals who know the corporaticn intimately and who

~understand its technical objectives. If jcarefully




~ done, said Farris, this can be a successful mecha-

nism for cooperation.

. Willie L. McDaniel, Jr., Dxrector Engineering
and Industrial Research Stat1on, College of Engi-
neering, Mississippi State University, told of a suc-

. cessful operation between the Mississippi Power
and Light Company and his university. In this, the

unjversity put together a cross-discipline group to

study the temperature profile of a river. It took, he

. said, mutual interests with each side contributing,

multi-disciplinary approach and a sound contract.

Industry-University Interchanges

Alexander Ross, Technical Director, M&T
Chemicals, Inc., spoke of the efforts of the Ameri-
can Chemical  Society fo improve university—
industry relationships. This involves the inter-
change of teaching and practicing chemists and
work study programs similar to the British sand-
wich programs or American cooperative programs,

C. W. Theobold, Vice Chairman & Executive
Director, Committee on Educational Aid, E. I. du
Pont de Nemours & Co., Inc. examined a compli-
cated research program undertaken by du Pont on
a complex vinyl polymer. There were certain ques-
tions which had to be answered under the pressure
of time, while other problems could be resolved at
leisure. A team involving university representation
sorts out the problems giving the long-range ones
. to the university. By proper integration, both
parties were satisfied with the results.

Harold Witcoff of General Mills, Inc. spoke
" about the need for mutual understanding and
thought this could be done by inaugurating a

special course on the philosephy of industrial re- .

‘search. By concentrating on the needs of industry
and ‘mechanism by which research was done in
industry, students could be better fitted to indus-
try’s needs.

David T. Zentmyer, Ass:stant Director of Re-
search, Fundamental Research & Application,
Armstrong  Cork Co., spoke of a three pronged

program: a sabbatical leave for an industrial scien-

tist which sent him back to the university, a grant
in aid program enabling a professor to work on a

problem of company interest and a program by

which the company contracted with the university.
These. combined to make consulting with universi-
.ty members relatively uninhibited and the attend-
ing of seminars given by both sides, relatively easy.

Entrepreneurial Centers

Dwight M. Baumann, Professor of Engmeermg

Design ‘and Executive Dn:ec_tor of the Center for

i

Entrepreneunal Development, Carnegie Mellon
Un1vers1ty, described a center whlcq instructs
students in entrepreneurship and provides a labora-
tory for practice, much as a teaching hospital

‘provides a place for interns and research’ fellows to

try their skills. By incorporating new busmesses or
commg to the rescue of those which are flounder-
ing, students can get practical experience. The
center is financed by a grant from the National

Science Foundation. He gave practical examples of
two winners, - !

. George Ww. Howard, Dlrector, E;ngmeenng
Experiment Station of the University of Arizona
described a joint effort which was not aﬁ outstand-
ing success. This consisted of inviting an advanced
development group of a corporation to establish
itself on campus to make use of unwer51ty expert-
ise. It failed because there was not suffxclent em-
phasis on planning, not enough consu%eratlon of
the marketing problems and not enough;communi-
cation with the manufactunng facilities . of the

‘ c_orporatlon f

. Vince Haneman, Jr., Dean of Engmeemng of
Auburn University, gave four examples Df success-
ful academic entrepreneurships. He pointed out

_ that there was some justification m% the title

“academic charlatan” for those who were success-
ful in this game. He said the requisites for success
are a need for the product, a man who will do the
work and a realistic appraisal of what has to be
done. -
. Through all of the talks there were themes
which occurred and reocurred. The first and most
prominent one was the need for some means of
identification. How can industry look into the vast
number of complicated universities and find out
who knows what? How can the universifies look at
the equally complex array of industries and find
out where the needs are, who is interested in what I
am investigating and who will then make use of the
information I discover? The ASEE does produce
each year a listing of all the engmeenng colleges
who are doing research and it gives some facts
covering the number of people, the title of the
discipline and the amount of money sperft. But this
is quantitative only and it gives no idealabout the
competence of the people, the spe(nflct questlons.
they are trying to answer, or how successful tﬁey'-{‘
have been.

On this point, we would like to make an out-
rageous suggestion. The Michelin orgamzatlon in
France examines all promment restaurants. After
sampling their products it assigns them aﬁ'atmg na

~ published guide, awarding two forks to a good

restaurant, three to an excellent one and four, only
rarely, to the few that are outstandmg Would 1t be
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~ possible for industry to report through some organ-
ization, perhaps the L.R.I., those places and those -

people who have responded well to an industry
request, giving special recognition o those where
they felt the money was exceptionally well spent?
This would allow other industries to identify
centers of excellence, excellence from the point of
view of the user of the research. To many, any
evaluation scheme must seem outrageous, but.if we
are to build up useful relationships industry must
have some idea of where to go. Perhaps there could
be a similar compendium telling what each LR.I.
member . is interested in and whom a university
should approach if it. has a research project it
would like to sell. '

Obviously, closer relationships between these
two organizations, E.R.C. and I.R.1, is needed and
fortunately it is possible. It is also apparent that we
need some relaxation of the rules of getting to-
gether; rules concerning business practices, patents,
accountability, publication, etc.- But these can be

relaxed if there is early discussion and understand-.

ing and desire on both sides. Iﬁ%too,

that one of the essential ingrédients of success is

the formaﬁnn&gnmm&,%s of excellence,”
: cultat :

that can be calledu : or re-

search, for tésting, for student recruits and for

28_/}_? esearch Management .

independent studies. One man may lead isuch a
group bui continuity and breadth is needed and
this is more readily found in a group than in a
single person, - : b

[
/

Continuity must be reemphasized. Résearch,, .

expertise, understanding and innovation cannot be
turned on and off. In involves people’s lives and

the cooperation between industry and universities. -

cannot be turned off by business cycles, nor un-

duly interrupted by either the university or the

business calendar or a contract period.

In every example discussed the importance of
communication was emphasized. Not between the
President of the company and the President of the
university, but by eyeball-to-eyeball communica-
tion between the person who is doing the fesearch
and the person who is going to use it. Frequent
visits between the two, the movement of people

- back and forth by sabbaticals, by consulting ar-

rangements, and by the movement of students
from the university to the business organization all

~help. The key words which appear thioughout -

these talks are indicative of the needs, “our need

and interest,” “effective commitment,” Sperson- |/

to-person lasting relationships,” ‘‘understanding”
and time and time again, “‘communications;” ;
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The Role of Universities in Industrial Research

What Industry Needs from Academia

v - ‘ : .
Philip C. White and Curtis C. Wallin__

- Universities are of service to industrial R&D in seven
areas. More effective action can result from closer cooperation
and more interaction between industry and academia.

. Improvement in industry-university research
cooperation. has been subjected to much scrutiny,
thought, and éxposition in recent years. Although
the results have not been inconsequential, the
problems have not yet completely yielded. This
can be attributed primarily to two factors: (1) The
inherent stubbornness of “people problems” in
yielding to even good approaches for their solu-
tion. (2) The rapidly changing scenario which pro-
- vides not only a moving target, but also a moving
platform from which to 1aunch many of our prob-
lem-solving-efforts.

Before we discuss the needs of industry as they
relate to university research, we will make a few
observations about some of the changes that are
taking place on the industrial research scene. These
changes clearly have implications for the future of
industry-university research relationships. The
status of and demands on R&D departments within
their business organizations are being battered in
opposite directions by shock waves of change. The
two primary forces at work are, first, the political
~ and social climate which increasingly requires that

industrial firms be capable of assessing, broadly,
the effects of their technoclogy and products on
society. Mr. Cole, president of General Motors,
gave a very convincing outline of this trend to not
“long ago (1). The second force is the increasingly

Dr. White is General Manager of Research, Standard Oil
Company {Indiana). He is a past president of the Industrial
Research Institute, C. C. Wallin is also associated with
Standard Oil Company (Indiana) in the research depart-
ment, This article is based on a talk presented at the Indus-

trial Research Institute—Engineering Research Council Con-

ference on Research Cooperation last April.

competitive condition which produces a manage-
ment trend toward tighter, more profit-oriented,
controls. There js more reliance on new products
and technology developed internally, rather than
acquisition for growth, a trend noted by Williams
Sommers of Booz, Allen, & Hamilton (2)

The first of these factors tends to broaden the
scope and responsibilities of the research organiza-
tion, leading it into a role as the technological focal
point for all aspects of the firm’s business. Four
functions within this role which seem certain to
continually increase in importance are: _

1. To assess-and solve problems of the/effects on
the physical environment of resource exfraction,
manufacturing operations, and product usage.

2. To be alert, and capable of respondmg, to
chariges in raw materlal and energy supphes and to
the néed for conservation of both.

3. To assess possible problems which may arise
for the consumer, or for society as{ a whole,
through the use of company products or out of
company operations.

4. To be the focal point for technologxcal in-
formation, from both internal or external sources,
needed for overall company planning. §

The drive in the -other direction, toward tighter
managerial contrels and greater relevapce to the
firm’s business, stems from increasing necogmtlon_,
that economic survival depends on optimal and
efficient use of assets, in physical, manpower, and
know-how forms. Or, stated more spe(:1f1cally, with
the highly sophisticated capabilities for modelling
the effects of altermate business stra‘éegles now
available, management can be expected to insist
that technological efiort be controlled in scope and

* September 1974/29 '




| dn'ectlon to conform to the selected strategies. -
In addition to these two major factors of
change, there are a couple of others, external to

industry, which bear on the relationship between

industrial and academic research. On the man-
power supply/demand situation, we are clearly
entering one of those troughs in the supply cycle.
It appears that unfilled demand for engineers, and
some science disciplines, is likely to be with us for
many years. Any steps to close the gap will be very
welcome by industry. The second point is the re-
trenchment and shift in emphasis of Government-
sponsored research. These new directions will have
to be factored into the arrangements between in-

- dustry and the universities to meet their respective
needs.

All these mﬂuences no doubt have variable ef-
fects on different segments of industry. However,
it seems almost certain that, as a generalization, we
can expect industrial R&D to play a more central,
yet technologically broader, role in the firm’s plan-
ning and operations. At the same time, objectives

- will become more closely defined and cost/benefit
judgments will be acted upon with greater confi-
dence and regularity.

Needs of Industrial Research :

What do these trends portend in terms of the
. needs that we in industrial research organizations

" see in our relations with the university communi-

ty? The needs are not new, even though some of

the influéncing factors may be. They are:

1. Advancement of scienfific and engineering fron-
tiers

. Specific research projects, done under contract
. Independent studies to provide credibility

. Appropriate technical servrces-testmg, surveys,
ete,

. Available expertise for consultmg, continuing
education, ete,

7. The. educatlonal functlon -broadly

The first two, and the last, on this list call for

O;é T CO B

- broad support, by industry in general, by private

foundations, and by the Government. Needs 3
through 6 are more normally amenable toa1to 1
relationship.

The need for advancement of sc1ent1f1c and engi-
neering frontiers hardly needs explanation or de-
fense, but the broader range of demands on indus-
trial research will make it more dependent than
ever on the university for this need. Examples of
the tremendous impact this frontier-type research
can have on industry and, through industrial appli-
cation, on all of society are readily apparent in
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. Well-trained graduates, free of anti-business bias -

examples such as the foundation molecular biology
has laid for the pharmaceutical industry’s contribu-
tions to medical treatment, or the changes in elec-
tronics wrought by the transistor, based on better
understanding of solid state physics. A classic
example of this in the oil industry was the Geo-.
physical Analysis Group at MIT in the mid-50s.
Their work on analyzing Wiener’s stationary. time
series led to a revolution in the digital computer
processing of siesmic signals in cil exploration.
Also included in this advancement.need;is a type
of research which is vital to all of society, and
certainly very pertinent to industry’s long-range
interests. These are the broad multidiscipline
studies, evaluations, technological assessments, and
research on means -of improving techniques for

- these, Here the diverse staff of a large university is

ideally suited to.the job. Here is one intriguing and
very current example. Many of the new fossil fuel
resources (low sulfur western coal, oil shale and tar

sands, for instance) are located in remote;, sparsely

populated areas. As we develop these, new indus-
iries in new population centers will be requlred We
will need more than just advanced technoiogy The
challenges of the environment, and the mev1table
socio economrc-pohtrcal impacts will requn'e this

very type of broad, mterdlsmphnary studi/ Univer-

sity teams will surely be major contributors.
These are two qualifications regarding {this fron-

~ tier information — both obvious, but !deservmg

mention. The fields of study must have releva.nce
current or potential, to industrial apphcatlon and
the findings, and often also.their mgmflcance, must

. be communicated,

Becond on our list of needs is that for graduates

whose background and capabilities are welrll tailored -
for careers in industry. This implies a way; of think-
ing as well as basic knowledge and skills, Future
industry employees need broader perspectives from

_ their training which will help them fo uhderstand -

what the competitive business world is like and the
nature of the applied research or field engineering
usually expected of them. They also need to be
better trained in thinking their way through prob-
tems or projects thoroughly to a logical and mean-
ingful conclusion. And they must be able to com-.
municate convincingly when they have reached
that sound conclusion. - ;

‘Qur third need is for specrahzed research mvestl--""
gations directed at specific objectives and funded
by contract. It is one that is obvious and;common,
but it also is often a source of misunderstanding.
The key requirement here is that the newest and
most advanced scientific or engineering knhowledge,
available uniquely through academnic researchers,

- by applied on target and carried out thoroughly to




a usable conclusion. Because of the increasingly
tight managerial reins on R&D, the concept of
cost/benefit will apply here, and it is encumbent
_ on both parties to keep this in mind.

Another increasingly important need, for which
industry must call upon the unique position and
capabilities of the university, is for independent,
nonbiased studies. These are often required to
verify or establish safety, toxicology, long-term
effects or value, and limitations on products or
technology. Here both industry and the public
benefit from the greater credibility of the indepen-
dent approach and the university hopefully gains a
* challenging and income-producing assignment.

Industrial research departments also need help at
times of a more routine nature and turn to an out-
side lab, either for particular capabilities or just for
addltlonal capacity. Frequently, a university can
‘provide sampling, analytical techniques, data analy-

sis services, literature surveys, etec., conveniently -

and with ‘high competence. A direct arrangement
between the two can benefit both.

A sixth need, the ready availability of highly
expert help for problem-solving and in continuing
education programs, will increase in importance as
industrial R&D more completely fulfills its role as
a technology center. It is certain that our industrial
scientists and engineers will require constant re-
newal and extension of their knowledge over their
careger lifetime. For this, expertise is needed be-
yond that which we have in-house. As broader
demands are placed on R&D, that expertise may
more often be in'the social sciences.

Finally, there is the need for universities to con-
tinue “the educational function’. We include this
obvious function in the list because we want to be
sure we did not lose sight of it. The goods and
services that business and mdustry are there to

provide are those needed and in demand by an
educated populace. There is an interdependence

here that is critical. Moreover, if we are approach-
ing, as many believe, limits in some of our tradi-
tional areas of growth, the academic community
will face new challenges in educating us as to how
. we maintain the balance of that cntlcal 1nterdepen-
dence

Industry’s Actions and Constraints

We would like to now focus on what industry
can do to increase the chances of satisfying those
needs, and some of the constraints which affect
our actions. Here the spotlight tums directly on
- industrial research management, as we take a look
at principles we might follow.

If we want advancements on the frontier of

science and engineering to be relevant to our busi-
ness and be communicated, we cannot leave it to
chance. We have to take some actions. The objec- -
tive we should seek, in taking these actlon? is very
well stated, in my view, by The Engineering Col-
lege Research Council (3): “The college . .. should
strive' to be on the leading edge...in fields of
collateral interest to companies, but the research
should be faculty inspired and consonant with the
university’s educational goals.” i

First, we must take steps to actively seek out
professors at local universities whose flelds of ex-
pertise correspond with our research mterests With
them, and their research students, we mus‘§ arrange
mformal meetings, panel discussions, sy;rmposm,
etc., in reciprocal visits designed for two-way flow
to technical knowledge and viewpoints 0;1 objec-
tives, This could do much to open lines jof com-
munication by carrying the story of our atresearch
and its objectives to the university staffs where

_there might be a mutual interest. The desired inter-

weaving of information and ideas and Eattatude
doesn’t always take place too eas:ly Goog leader-
ship and some p°r51stence will be necessary;

Second, we must review and revise our Prac‘mces
on hiring and sabbatical leave to promote easy
temporary exchange of researchers between the

university and industry. This implies sufficient

incentives to promote enthusiastic. participation in

. such- exchanges by the best people on both sides.

Third is to expand local programs for the use of
consultants, with exchange in both directions. In-
herent here is a relatively high level of responsibil-
ity for useful results, but positive steps tc}- induce .
broader diffusion of information and VlQWlentS
within the respectwe staffs should be paxt of the

' programs.

Fourth, in broader research areas, wh1cl_§1 nnpact _
on entire industries or on society as a Whole indus-
try voices are too often inadequately represented
If we are to enlist the best talents available to help
in solutions to these most important reséarch ef-
forts, industrial researchers should be included to a
far greater extent in Government and foundation- -
sponsored programs. Such men, who haveisuccess-
fully managed research for years against stnngent_ :
time and financial constraints and harsh, practlcal
criteria of success or failure, have a contrlbu{non to
make to such programs. .

If we carry out these actions, they Wlli impact
not only on the advancement piocess, but also on
our closely related second need, well trained man-
power, and even the availability of consulting ex-
pertise. For manpower training too, ofi course,
money is critical: grants-in-aid- for graduate stu-
dents, and one some of us have used, direct facilty

-
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awards for teaching excellence.

There is another. critically important aspect of
manpower, and that is better matching of supply
and demand. What is needed is far from clear. We
 have recently cycled badly, apparently.due largely
to overreaction to short-term pressures by both
sectors. Better, more stable employment and hiring
practices, by both industry and Government, are
clearly needed on the demand side. And communi-
cation of the best feasible demand projections, to
everyone in the academic community, even down
fo the high school level, should help dampen the
overreaction that swings the supply cycle so wide-
* ly. Close cooperation here is a must.

The same is true for counteracting the antibusi-
ness bias. Business has its faults, but they tend to
be the exceptions and students at all levels need to
have a more thorough understanding of the bene-

ficial aspects that are the rule. We in industry need-

academic help in telling the true story.

Constraints on 'lndustrial!y Funded R&D

First, where direct contracts are concerned, in-
dustrial firms cannot be expected to fund projects
of fields of investigation which are not demon-
strably connected to their husiness plans or inter-
ests. There is an inevitable conflict here with aca-
demic freedom. A professor should not accept a
research contract unless he is willing to restrict the
work he does, with those funds, to studies that fali
within the scope of the contract. Grants-in-aid are
another matter, and industry takes a much broader
outlook as to the benefits received. However, in
both cases, management must appraise the value of
funds spent this way against other alternatives.

Coming now to our next three needs — specific
projects, done under contract, independent studies
for credibility, and services such as testing ~— we are
dealing with funded work which is fairly rigidly
programmed. Here is where we find constraints
that affect our university relations.

The second constraint, when industry pays for a
job to be done, whether by a university professor
or anyone else, it expects the costs to match the
estimate, and the completion date to be met. There

are exceptional circumstances, of course, but they

should be the exceptions. We cannot expect good
business principles to be ignored for the sake of
academic and research freedom.

‘The last constraint, one which frequently causes
more difficulty than it should, is industry’s need
for protection of its proprietary position. The

roblem here is quite basic. It arises from the dia-

metrically opposing  viewpoints of the academic.

- researcher and managers of. industrial research.

' 32,_’R—esearch Management

-‘Thug, a company’s concern for patent r1gk;1ts is not

" demic attltude which says, “If the work 1s done at
. the university, it is improper for an 1ndlv1dua1 com-

" present the proper arguments that such cefnnchtmn
“would weaken the institution and prevent*'continu-

Both appreciate the intrinsic value of new scientific
knowledge and/or technology. However, to the
former, its value most often becomes realized when
it is broadly communicated to fellow s*:entlsts,

" whereas, to the industrial manager, it is frequently

a sa_labie c,ommochty or an asset that can prowde a
competitive edge. In either case, to him, control of
its dissemination is vital to its value. Decplte_thls
dichotomy, there can be cooperation with a rea-
gonable amount of “give” from both sides. .
- This surely applies in the often confli¢ting but
related area of patent rights. Here it must be recog-
nized that industry, when it pays for contract re- -
search, is doingiso as part of its effort toienhance
the ‘“‘margin” On which its existence depends.

only valld but such rights are often the lgey to its
willingness and ability to sponsor projects. It finds
it hard, and often impossible, to accept an aca-

pany to exploit that work for profit.” A% produc-
tive cooperative relationship between mdustry and
university will by enhanced by an undelgstandm
that the role of profits is as fundamental to th
former as the teaching of students is to t}ge latter.
The point is well made by an analogy from a recent
talk by Herb Fusfeld (4, which I quote: ‘{Suppoge
I said that we want a unlver:nty faculty to;condu ct
research needed for a major program. However in
order that they make a full comnutment,;and thiat

-the university should not derive any second ry

benefit from the funds aliocated for this resear h,
those faculty members and those departmentb ]
not be permitted to pursue any teaching activities =
or advise graduate students. You would not onl
rise up in justifiable outrage, but you m‘ght eve

ing research contributicns in the long run.”
One other constraint should be mentloned
Turning to a university for roufine, techmcal ser- .
vice-type chores can be of mutual beneflt but only -
so long as the work is consonant with academlc
goals, If it is done just for income, a schcgol opens
itself to charges of prostituting its ta.lentsa In seek-
ing consultants, mdustry should not confine itself
to. top experts. There is much to be gafmed on
both sides, by seeking out the promising younger .
faculty member, who is on his way up.
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