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I am greatly honored by your invitation to deligrer the third Kelkar
Alumni Lecture at this annual meeting of the Alumni Association of the
Indian Institute of Technology Kanpur, It pleasures me to follow my
predecessors in this lectureship,‘ Professor Jaikrishna;‘ whose work I
admire, and Shri G. K. Chandiramani, with whom I was involved closely
during the early years of development of this institution and whose capa-
bility as a high government official and humaneness as an individual I
came to value greatly.

Needless to say, I also am greatly honored by this ;)pportunity to -
pay tribute to Dr. P. K. Kelkar, founding Director of this institution.

I had the opportunity to work intimately with Dr. Kelkar and I find his
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friendship and continuing association a sustaining factor in my life today
as then.

It is natural to take the existing scene as given and not to question

about how it came to be thus, but for those of you who may wonder why
this lecture has been named in Dr. Kelkar's honor I would like to sketch
briefly the significance of his role in the founding and .growth of IIT Kanpur.

| By the time he was appointed Director and shown an open agricul-
tural field on which he was to grow the IIT Kanpur, Dr. Kelkar, as a
result of his experience in India and England and his study of the U. S. S. R.
and U. S. technological education systems, had definite ideas of what was
needed in order that science and technology might contribute vigorously

to the growth of India. He had concluded that an essential

element was the development of technological institutions in which there
would be a total involvement of students and faculty in intellectual and

| scholarly pufsuits which had relevance to the national goals of India. He
understood clearly that in order to create such an énvironment there would
have to be psychological climate which would induce individuals to grow
and the intellectual space in which such growth could occur. Dr. Kelkar
felt that these éonditions could not be attained under the rigid, hierarchical
structure of the traditional Indian university system and, as a consequence,
in building the IIT Kanpur he planned to make substantial departures from
established educational practices in India. That he was successful in his

overall purpose is evident not only in the IIT Kanpur today but in the other
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II’i"s and in many other institutions in India where ideas and practices
Dr. Kélkar pioneered in IIT Kanpur have been adopted. Equally important,
it is evident in the diverse and effective roles that you IIT Kanpur alumni
are playing in assisting India's growth today.

Dispite these substantial achievements during its first two decades,
a critical look at the IIT Kanpur today will reveal that it has not achieved
all of its original objectives. In particular, and most importantly, it has
not yet succeeded in deveioping a research program which has a substantial
focus on the develc;pment problems of the country. This is not to say that
there is not research on significant industrial and social problems of today
and tomorrow; a perusal of the 1979-1980 Annual Report on Research &
Development Activities will show that a number of such reéearches are
'being pursued. However, on reading this Report one does not get the
impression of an institution vitally interacting with its environment, of an
institution that is confident that it is using its resources to the maximum in
active support of the main strean; of life and development in the country,
and is proud it can claim this deep involvement. I expect that one would
gain the same impression upon reading the annual reports of the other IIT's.

This impression is supported by evidence from other sources. In
his lecture from this podium last year, Shri Chandiramani remarked that,
"R&D activities are also woefully lagging behind in this country. Selection
of technology for improvement of economic development needs development

of indigenous R&D, as a complement to the import of technology from outside. "
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Additionally, the June 1980 Report of the Review Committee on Post-Graduate
Education & Research in Eﬁgineering & Technology recommends that, "'Gov-
ernment should impose requirements on industry as well as on post-graduate
institutions to collaborate with each other on the basis of the various sug-
gestions made in this report. "', indicating that the Review Committee fpund
such a serious lack of collaboration between industry and the technological
institutions that it was willing to resort to draconian measures for bringing
such collaboration about.
With the foregoing in mind, when I was invited to give this lecture

and it was suggested that a suitable title might be "The Role of the IIT's

in the 1980's', it seemed natural that ”my lecture should focus on the

matter of institute- indlistry collaboration on research and development.
Given that all the IIT's have first rate educational programs, as evidenced
by the performance of their alumni in India and the acceptance of their
| graduates in the best graduate schools abroad, it would seem that the first
priority of these institutions for the 1980's should be to engage their con-
siderable intellectual resources and research facilities more fully in collabo-
ration with the ofher institutions of society:which.are grappling - with the
very difficult practical problems of increaéing India's economic perform-
ance and, thereby, the quality of life for India's people.

It would also seem obvious that the part of the society with which
tﬁe II'T's could collabdrate most 'productively would be the industrial sector.

Indeed, pressures for such collaboaration have existed for a long time.
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For example, almost twenty years-ago, about the time the IIT Kanpur was
founded, the Thacker Committee on Post-Graduate Engineering Education
& Research made a strong point that such collaboration was necessary.
Pressures for such collaboration exist in most countries. - In England,
Lord Baker, who as Professor and Head of the Department of Engineering
at Cambridge was responsible for the remarkable development of that
Department in the years- folléwing World War II, has long has been a
vigorous advocate of university-industry joint projects on the basis that
such projects will provide benefits to university teaching and research as
well as to industry and to écono;nic growth in the country. In Israel the
needs of the country to induétfialize rapidly have created pressures to
exploit fully the research aild development potential of the universities

in collaborative work with industry. In the U.S. there has been a long
tradition of university- industry collaborations by a few institutions such
as M. L T. Recently, as a result of perceived drop-offs in the rates of
industrial productivity and innovation, fhere has been much more talk of
the need for university- industry collaboration and more government
financed programs to stimulate such collaboration.1 Thus, to be against
university-industry collaboration in the cause ofva country's development
is akin to being against motherhood. . .. it just isn't a socially acceptable

" position to hold.

Why then, in the face of nearly unanimous agreement on the de-

sirability of university- industry collaboration, is there so relatively little
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of it in many countries? The conclusion must be that, for some reason

or reasons, this is a tough game to play, for both sides. Thus, before trying

to play the game it behooves one to try to identify and understand the
nature of the underlying reasons or resistances..

As a prelude, it will be helpful to consider where institute-industry
collaboration on R&D will fit into the entire procedure of bringing a new
product or process to the market and fully exﬁloiting its commercial pos-
sibilities. Before proceeding to this, however, I wish to call your atten-
tion to the fact that henceforth in this lecture where the term R&D normally
is used in discussions on this topic I shall use the term DR&D to stand
for "design, research & development'’. My purpose in this is to keep
always in the forefront the fact that the object of industrial research and
and development is the final design of a product or a process, and that as
and the work goes on the design alternatively guides the research and de-
velopment and is guided by them until the final design evolves. I am
indebted to Lord Baker for his in‘sistence that this change is not a cosmetic
change in words but a substantive change in defining the nature of what is
involved in university-industry collaboration.

A number of analytical models have been formulated to describe
the innovation cycle for a product or process. One such model is to
conceive of a product or process as going through the following four
stages: étart—up, incubation, ekpansion, and maturity. 2 The first phase

comprises feasibility studies, technical DR&D, and market R&D. The



second phase, incubation, involves prototype or pilot plant construction,
test marketing, and preliminary production. The third phase, if the test
marketing is successful, consists of expansion of production and sales as
rapidly as the company's resources and market absorption will permit.
In the fourth phase, maturity, sales grow in accordance with the state of
the economy and competitive conditions.

University-industry collaboration most often will be concerned with
the first phase in this model of innovation, that is with the start-up phase
in which the concentration is on feasibility, both from the technical and
market standpoints. It is important to recognize that this is but the
beginning of a long procedure, and that succeeding phases will take much
longer and involve substantially larger financial commitments by the -
company.

The large investments required in the later phases of the innovation
cycle may cause companies fo not embark on what appear to be excellent
DR&D opportunities. For example, even though a company is interested
in an innovation from both the technical and market standpoints and has
the resources to finance the first DR&D phase, it doesn't make economic
sense for the company to go through this first phase if it does not possess
or foresee access to the financing necessary to carry the prdduct or process
through the remaining phases and thus recover the DR&D ’expenses. Another
situation in which a negative DR&D decision may have nothing to do with

the quality of the DR&D opportunity is one in which the company has a
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protected market in ﬁvhich it can pass all cost increases on to the consumer. |
I expect that there are many companies inb India, but I hope a minority,

"~ which are in the position where the bulk of their product moves in' '‘what I
have seen referred to as the "parallel economy' and, as a consequence,

the manufactured cost of the product is such a small fraction of the market
selling pfice that, as rational businessmen, managefnent has no interest

in improving the product or reducing its manﬁfactured cost.

Company decisions to not engage in any given product or process
innovation cycle are also strongly influenced by the general business climate
and by government tax policies, not only with respect to research and
development expénditures but also with respect to amortization of new plant
and equipment. The influence of Government on industrial innovation is
particularly great in India because of the extent to which government
regulation enters into and affects the details of company forward planning
and operations. The situation is further complicated by the fact that India
has a mixed economy with many significant companies in the public sector.
Policies or regulations adopted by Government to provide equity between
these two sectors in the cause of the public good can add uncertainty and
complexity to the innovation planning of firms in both sectors.

Of course, government policies and regulations inﬁuence university-
industry collaboration in all countries, whatever the political persuasion
or bureaucratic organization of the government machinery. In some

countries this influence is light and in others heavy, and in some countries



it is efficient and in other countries inefficient. In India, because of -
Covernment's role in all aspects of industrial life and because the univer-
sities and the technological institutes are government supported, it is
probably more realistic to speak of the problem of university- industry-
government collaboration on DR&D than it is to speak of university-
industry collaboration. This is not meant to imply that Government will

be applying the dead hand of constraihing regulation but, rather, that
Government's position in the economy gives it opportunity to piay a creative
role in helping universities to collaborate effectively.

So much for factors external to the university which may influence
a company's decision as to whether or not to engage the seryices of a
university in a collaborative DR&D project. Let us now focus on the under-
lying resistances which may exist within the university-industry relationship.
There is no doubt that these fwo types of organizations bring quite different
sets of attitudes to bear on the question of joint collaboration. It is instruc-
tive that the general nature of these different attitudes appears to be
independent of the locale, as is evident from the following comments on
university-industry relations in Israel and the U. S.

In a recent study of the relations between universities and industry
in Israel3 it is observed that, '"The same stereotypical attitudes regarding
university-industry collaboration that are prevelant elsewhere also operate
in Israel. Industry generally considers university faculty unaware of the

real-world problems of industry and concerned only with theoretical
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publications necessary for their promotion, calling applied research second-
rate. On the other hand, university faculty believe that industry is inter-
ested only in short-term solutions to immediate problems, does not
appreciate the value of longer term R&D, and has no understanding of the
potential contributions of a well trained scientist or engineer."

In testimony before a commaittee of the U. S. (.?ongress4 the Vice
President for Research at M, L. T. commented that, "Industry and univer-
sities have always had an arm's length, mutually supportive relationship.
But when efforts are made to tie them closer, tense and involved negotiations
almost invariably ensue. Many industries which give significant general
financial support to universities will draw lines and fight bitterly over
conditions of a fesearch contract. The battles center around conflicts in
values and ar almost sacred nature of vitally different environments. "

We should not be surprised at these observations. Anthropology
tells us that when different cultures have had little interaction with one
another they most likely have formed stereotypes of the other which inhibit
interaction. Even when extensive interaction has corrected the stereotypical
images, basic value differences will remain and these set conditions for the
kinds of collaborations which can be of mutual benefit.

Thus, it would seem that the beginning of a solution to the problem
of spreading university-industry-government collaboration in DR&D in India |
is for each of these three groups to get to know the other two well enough

so that the stereotypes are gradually corrected. Only then can the differing





