G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

—% ”
=11

0S129

LIMITED

ID/WG. 161/7 ,,
6 July 1973

. United Nations Industrial Development Organization ORIGINAL: ENGLISH

Expert Group Meeting on
Industry-Univeraity Cooperation

Vienna, 3 - 7 September 1973

UNIVERSITY-INDUSTRY COOPERATION IN TURKEY l/

vy g

Mustafa N. Parlar
Middle East Technical University
Ankara, Turke;

1_/ The views and opinions expressed in this paper are those of the author and do
not necessarily reflect the views cf the secretariat of UNIDO. This dooument
has been reproduced without formal editing.

id.73-4820




i We regret that some of the pages in the microfiche
copy of this report may not be up to the proper

legibility standards, even though the best possible
copy vas used for preparing the master fiche.




Y

e L SR



SUMMARY

In this paper the necessity for the research and development work, and the basic
means to carry out such work in the universities of the developing countries are dis-
cussed. The paper gives special weight to the development of research c~-abilities
in the univereities together with assigning responsibility to the universities in the
transfer of technology, The paper also discusses the cases of cooneration where
either a technology has to be transf-rred or re-created within the developing country.
Several examples of successful engineering annlication are given which indicates that
university industry cooneration in the developing countries can ontimize the use of

available man sower in the technological fields. =

Introduction

Modern econom and society have reack d a stage where research and development
work become an sssential part of the presunt day life. In the gigantic UN meeting in
Geneva in 1963 Scientists and Technologists from more than 100 countries over two weeks
have discussed and searched ways and means foi aocelerating the development of the
developing countries. One of the main conclusion of the meeting was that, by the
careful planning and genereous utilization of research and development work capabili-
ties, economical growth could be made more easily and would be less costly, And that
by this process, optimum utilization of available capital for re-development would be
made possible. The conclusion of the 1963 UN conference did not make any distinction

between the developed and developing countries.




In the old days the cooperation between the universities and industry was not

universal. Intellasctually there was a big gap between the two. Fortunately, the ra-
pidly changing technology not only closed the gap but in many instances the industry
become more advanced than that of university in their dealings with the current techno-
logical prodlems. The period of superiori.y of the universi*ies has come to an erd.
As a result of this the relation between the university and the industry have ohanged
its old pattern and a new communication system between the two have been developed.

The use of consultant by the industry have accelerated tne transfer of knowledge and
problems from industry to the universities and research laboratories- All these
transformation took place because “ciences and Technologies are expanding and ohanging
very rapidly. The machines, sysiems and components which are being used by the techno--
logists of our time are taking now forms with even ohanging characteristios. The
noble desire of modern man to be on the threshold of applied sciences cannot be ful-
filled if he cannot contribute his share to this, technological transformation. The
responsabilities of the educators in the technological universities are therefore
extremely significant. If there educators themselves cannct take active part in the
developments of their time then the offerings of their institutions will also be
behind and certainly will not be able to cope with the problems of the advanced techno
logy.

Another point to consider is the level of education. It is authors firm opinion
that the level of ingineering education i1 the developing oo ntry can not be basically
different than that of education level attained in the universities of the developed
country. Furthermore, the sooial stiructure, economic organization and cultural level
of all countries, are changing at different rates. It is desirable that the educator-s
from developing and developed oountries make some observation on the similarities of
the responsibilities of applied soientists in their respsctive countries. This first
point should indicate that the level of teaching and the way of educating engineers
at an advanced level must not have functional differences refleoted in the currioculum
cores. Certainly there is no justification for differentiating engineering ocurriculus
on the basis of the different background of the cocuntries. This is an obvious fact
because it is nmot possible to find a basic difference in the brain power requirements
for the solution of engineering oroblems in both group countries. For instance, the
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Turkish engineer who is responsible with the annlication of computer frequency control

gystiem on the state power systom in Turkey and the T'rench engineer who will be doing

| the same work for EDF must have equal basic and technological knowledge. In actuality

the engineer in the developing country must pass much wider experience and broad view.

' Because he is not only dealing with the mocorn techniques, but he will also be dealing

with the problems which have been transferred from engineering level to that of

technician level.

A last point to consider is that in the develoning countries, canital for
industrialigation is not limitless. This fact has become a main reason for slowness
in the economic and industrial exnansion of the developing countries. The mechanism
for the accumulation of canital for industirial expansion has not been found and the
oondition for it have not been securely established. Due to the unavailability of
capital for industrial expansion, the resnonsibility of engineers has grown beyond the
1imits seen in the western countries. Any error that an engineer may make regarding
expenditures which requires engineering decision could endanger the economy of the
country. “hortages of caoital as well as of experts in economy and finance put a heavy
load on the shoulders of the engineer. Therefore, the technological universities mst
absorb the additional task of oroviding necessary background information on finance
and basic economice for engineers. The problems that are broadly described above can
be solved only by a man of proper education, experience and attitude. The prime
resnoneibility of the technological univeriities is to give these basic qualities to
the engineers of the future. How these qualities be given, in what medium and with vhat
tyve of personnel? The author feels that the nroblems described can only be solved
if the institutions providing engineering education are actively engaged in industrial
and basic reséarch. Research is a way of training in the mind which makes it possible
for the ressarch worker to adjust himself to the requirements of his time and provides
him with a tool for solving problems not previously encountered., Could these qualities
be aoquired in an institution where little or no research is done? Certainly not.
Thus for the sake of the engineers of the future, our jnstitutions must involve them=—

selves in research work on a much larger scale.

Scientific discoveries have foroced educators to0 incorporate more and more new

materials inte the undergraduate curriculums. This tendency brings a new oroblem to




the surface, which is the selection of matsrials to b. included in the engineering
curriculums. D.". Chrisi‘.or)hersonl sronosed the following criteria for the inolusion
of a particular subject in engineering:

"ees 1t is sufficienily fundamental and based on scientific principle to
remain valid and relevant nc mailter -' .' develc 'ments ir techniques and
materials may take place during the professional lifetime of the st.dant;
"+eso i8 broad enough to form a basis for communication and oooneration with
almost any other branch of science or engineering; ... all the subjects
studied form a coherent whole so that the student can understand the
relationship between them and the reason for the inclusion of each of them

in the education of a man prowosing to take his -lace, at least in the

early stages of his oareer in a nartioular industry..."

Spontaneoué applications of these criteria are not sufficient. The faoulties
must also have other preparation such as industrial experience and researoh exmerience
based on industrial motivations. On the basis of our experiences at M.E.T.U.
(Middle Fast Technical University, Ankara), and certainly it should be true in all (
engineering colleges, one could safely state that instructors with little or no %
industrial experience have slight appreciation for th> urofession for which they are j
supposedly preparing their students. 1In order to correct this unhealthy situation it |

is neoessary to develop university industry cooperation which will permit a much wider

interohange of ideas and personncl.

The pre-university education of the students should also be controlled. The
habits one can get in early school years can play a vital role in a person's future
career. The job of the universities could be very muoh eased if in the country's
technical and scientific high schools or lycees one establiched proper teaching
Yacilities., The stimulation of a scientific outlook must be encouragedin every vphase
of the lives of a neople who are concerned with their economic development. Efforts
must be gemuinely made for popularization of soience and technclogy. Technologioal

and scientific publications should he distrituted as widely as possible.

l. CHRISTOPHTRSON, D.G., "WVhither Engineering Education", journal of Englneermg
Education, Vol.53, No.9, November 1962,




-5 =

Thus in order to hring research into universities, the country in question must
provide the following as a whole: nublic awareness, science=-and technology-oriented
schools at the secondary level, strong coopcration between universities and industries
in the field of research as well as training faculty and young engineers, and sufficieat
financial support .0 form a sound foundati n for scientific caovelopment. The final
stage of the development of a young engineer will bc completed in the university,
where he will gain his knowledge, scientific outlook and attitudcs. 1In this process
the influence of this university professor will be very effective and predominant.

A simple play=-back type of education would not work. The teacher must be able to
inject new ideas into his lectures from time to time, which he can do if he has been

doing research.

However, research as part of the university's activities should not be over—
emphasiged. Dr. J.H. Holloman, Assistant Secretary of Commerce for Science and
'I‘ecl:m:logy2 advocates an ideal balance between research and social awareness. He stated:

"Our engineering schools have become citadels of research, staffed hy faoculties

which are morc oriented to theoretical problems than to real problems. Our

graduate engincering students are more prepared for research than for analysis
synthesis, conception and design. There is little nrovision for teaching

, know=how and how=to. 'The practical approaci, the hard solution of problems,

the awareness of cost-=benefit ratios, these elements are all too often iwgwred

or looked down upon'.

"The situation is all the more incredible when we consider that engineering,
by its very naturc and definition, is basically composed of these vital ine
sredismte. It is sometimes facetiously said that the scientist does not oare
what happens to the knowledge he seeks, that he doesn't even care about 4ts
useful applications. Whatever might be said about tho validity and appropria=-
teness of this point of view for the scientist, we are in trouble when the
graduate engineer begins to adopt these views, for to whom else do we turn for

the solutions of our problems, who else is concerned with the application of

2. HOLLOMAN, J.H., "Information, ¥mowledge and National "ower", RID,
Research and Development Vol.15, No.l, January 1964.




knowledge for the benciit of society? I queation whether engineering can iruly be
considered to have come of age until the vrofession has learned these valuable

lessons..."

In the developing countries industry and gnvernment organizations cannot be used
as rich sources of qualified teachers for uuiversity level euucation. Usually industrie
do not have research and development departments. The most able persons on their staff
are usually burdened by administrative duties which leave them no time for technical
development ard scientific discoveries. The iraining of faculty members becomes almost
exclusively the responsitility of the academic institutions. Calculations indicate
that the rate of expansion in educational facilities must be much higher in the de-
velopning countries. Therefore universities have the additional responsibility for
training the major part of their own increasing staff. Is it possible for a university
to train potential faculty members without active research programs? The answer is
certainly negative. Perhaps this by itself is a formidably nowerful reason to bring
research into the universities as soon as they are established. There have been many
examples of bad teaching in universities where research never had sufficient priority.
In such institutions it is not uncommon to see professors teaching the same subjects
year after year using the same textbook without changing vwroblems or even exam
questions. It is very unfair to a young engineer to go through this inadequate eduoatic
and he will suffer when a more advance knowledge and apnlication is required of him.
University administirators must be alert anc should design nec ssary conirol devices

for checking the i1ll effects of '"out of their time" faculties.

SPECIFIC RECOMMENDATIONS FOR THE DLVELOPMENT OF THE RESEARCH CAPABILITIES

Research and enginecring education has become an insenarable entity due to the
requirements of the present technology and its possible changes in the near future.
Thus in the technological universities the following should be provided in their

curriculums.

1. Bducational programs must be designed so that graduates will possess capa=
bilities which will make it easy for them to adjust to the requirements of their

country at a future time. This kind of ability, which yiclds self-reliance, can only

be acquired through training that includes research experience.
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2. If the curriculums arc deeigned to incornorate a naximum amount of basic
sciences the graduate will then be able to follow un new discoveries because he pcs—
sesses the required physics, mathematics and techniques for analyzing oroblems of his

own particular branch of enigneering.

3. Engineering institutions should = cose that the »rot..ssion of engineering
requires lifelong learning, and entails a responsibility to »Hass along the fruits of

tt.ia learning to others in the nrof-~<sion.

4. He must be given a broad enough background for him to realize his position
in society and his responsibility toward its members. There is no doubt that avplied
scientists have much to contribute to the harvpiness of mankind. The curriculum must

provide this kind of understanding in the nontechnical subjects.

5. In summary, the apnlied scientist musit acquire these attitué@es during his
education. He must know how to coonerate with neonle within and also outside his pro-
fession; he must be able to coordinate his activities with the works of others on a
given problem; ani finally, he must be able to communicate with others in order to
gain more benefit from his work as well as from the works of others. It may justifi-
ably be stated that without cooperation, coordinatior and communication it is not

possible to do seriou: research.

In the developing countries the most difficult part in establishment of research
programs is the lack of confiderce and abi'ity to make a star*. The reason for it is
that in their universitics a scieunitific atmosphere has not beun established. They lack
organized seminars, through which new ideas can be generatcd and unsolved nroblems
identified. The organization of Ph.D. programs would do much to avert waste of mental

capacities.

Methods of Selecting Research and Development Projects

Research and development in growing countries is initiated largely by government

agencies responsible for assessing and develoning the natural resources of the country.
The methods used in these processes may be classified as re¢scarch but, in gineral,
research and develonmeut in the accepted gende:can cnly be introduced by the establish-—

ment of research institutes and wnivercities as well as by the development of large

indngtries.




The majer task in starting rorearch is the identification of basic nroblems.
Since the economy is essentially weik, there muat be 1 s»ecifice objective. In oiher
words, the nroblems selected must be ccucerned with eitner engineering or anplied
research. Bisic research in the developing countries will follow as a natural need of
the growth and accumulation of c.oerience .i. techuclogical .l anplied science re-
search. However, it must be said that if it is nossible to do basic research first
then it will everntually give rise to the develonment of engineering and applied re-—

search capabilitics.

In the initial stage the resnmonsible organizations, mainly the universities,
must be given considerable responsibility for carrying out research and develonment.,
This must be establishe” as part of normal academic life. It not only will help the
academic personnel in the universities to gain experience and proficienty but at the
same time bring them inio close contact with the nroblems of their country. Therefore
universities or r2search institutes should work closely with the various apnropriate
organizations in the country, in order to selesatnroper research nroblems. Such
contacts should be nlanned with grecat care, because it may be very difficult for the
leaders of industry to admit frandly that they have a »rotlem which they do not know
how to solve, In fact, occasionally one may mec¢t a situation where a responsi.ble
person in an organization may not even recognize how rescarch and development can
ease Bis problems. Research workers in the universities or in the research organi-
zations must do tleir bvest to gain the coi fidence and co-onc ration of their colleague

in industry.

At M.E.T.U. {ew years ago we went in small groums to talk to indusirial leaders
sn general Hroblems ard on the possibility of identifying joint work. In fact, in
most cases we asked them to hclpn us to start research or development work. By listen-
ing and talking to them, we "ave been 1ble to list many nroblems which we think re-
quire special attention. Later, we discussed among the university staff those problem
to which on the basis of available equinment and oersonnel we thought satisfactory

solutions could be obtained.

It should also be recosmized that universities or research organizaticns must
gain the confidence of industry by obtaining results which have immediute application

Thus, the initial prcblems selected musi be outstanding and easily solved with ihe
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facilities at command. Once 1 vromise is made by the rese-rch organizations or
university for the solution of 2 soccific problen or dovelooment of a snecial device
the promise must be kent. Yhen industry is convincedthat there are definite gains
from research work, then the requir:d relations for more joint work will be establi-

shed, and susmort by industry for researct establishments wi.l increase.

Until sufficient exveri:nce is accumulated in selecting and condusting research
work, it is advisable that a frequent review of potential »nd existing research
projects bu madc in order tn decide which »rojecte to continue, which nprojects to
cloge down, and which to initiatc. In fact, evaluation of existing vrojects is pro-
bably more imnortant than sel:cting new nroject. The research lraders must alo decide
on the imnortance of each nroject in order to fix the -ricrity of allocation of the

available facilities.

The new universities everywhere have a common problem in selecting suitable
candidates for training and acquiring qualified scientists on their staff, at the
same time oroviding working conditions and atmosnhere in which the scientist can
rroduce and work hapoily. This is the major task of the administrators and founders
of a new university. imilar problems exist in the newly =stablished unviers ities in
the develoved countries. However, in the develoning countries, in view of the lack of
experience in university administration, lack of facilities and lack of a basic infra~-
structure which automatically noroducus healthy growth, much more routine work will be
required from the teaching members. Unfotinately, these handicaps are definite de-
terrents to creative research and could be used by zcademic personnel as reasons

against instituting research wvrojecis.

Once the scientist failsto nrovide a creative environment, it will also be
extremely difficult for him to acknowledge the fact that he is falling scientifically
behind! and that he has lost contact with his own pnarticular scientific interest.

Yhen this dangerous stage is reached, it is nossible that he will use trivial academic
voints for their political significance to his position and surpress young and more
competent people beneath him. He will try toreinforce his nosition by acting the

"big man'". The stagnation of the scientific notentials in developing countries is

due mainly to the existence of this attitude. The author feels very strongly that the

prime objective in establishing a new university in a developing country should be




the creation of canabilitics for research and deveio~m:nt r:gtt from the start.

The stage of dcevelooment, esnccially of asplied scienc: wd technology in deve-
loped countries, forc~ scientists al mys tr look ahead and not tolook back at nreviou
work, which means they will take for grant>d that some of th: problems which have bee:
solveqd,and the solutions which tu.y have Deen using for several yenrs do not need
further consideration. “uch practices may yield endicse sources of development and
research problems for scientists werking in nuw univzrsities. The powerful industrial
organizaiions would rather develcn new productis and rarzly go back to further deve-
lopment of those things which they themselves hav: enginecred several years ago and
whic1 they could imorove. Therefore, by inventing new ways of doing similar job,
scientists in the newly-established universities could improve on the operation and
performance of already established processes. The history of the develooment of
Etikur AM Carrier Receiver and Transmittery, develnped by M.E.T.U. for the State
Power Comnany of Turkey (Etibant), is an excellent example of this fact (see.

Turkish "atent 11149)

Lastly, the nmew universities in the ieveloping countries require large amounts
of mcney for training st ff, for buildings, new facilities, and for getting necessar)
teaching and resecarch laboratory arparrtus Thue, the:r muet have all the suoport tha
government and cther crganizations cir Zive to them. For this murpose, they must pro
by their cfforts ir research and developnc=t that they can contribute to the economi

and industrial development of th> country

(1) by troining nronerly qualified nersonnel who will serve in government and
civilian organizations with success, and
(2) by develcning innovations whick will create new jobs and thus contribute

t¢ the economic development of country

In order to achieve these objectives, the government of the country of the
developing university and the suonorting organizations msut be firm from the start \
encourage the highest possible standard. I+ must be realized that this cannot be

bought cheaply however and investiment in universities has the richest national retur

Following this, it should 21so te remembered that the psychological impact of
research and develcpment in the new leveloping countries plays a significant role ir

getting the rcquired political supoert which can e1sily be converted into financial

supoort.
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Implementation of the nesearch Keaults

The most difficult nart of research nd leveis>nment werk is the utiliz-tion of
the results of rese~rch, that is, commercinliz-ticn =f the work dcne in t ¢ labopa-
tories or introductisn °f new manuficturing technigues. Unfortur~tely, in the less
{eveloned countries, the rese.rct ~prgniz -ions must 2ontinu. in their effort after
the completion of the rusenrch uroject, in order to make sur: that efficient trwnsla-

tion cf the labor~tory result intc commercial =raciice will be made.

In the develoning economies nne ¢~ 2bsurve mainy examrles -f 2 grandiose start
for the manufacture of some industrinl goods, which then failed because of lack of
support of those efforts by research and develonment denartments. In fact, even the
issembly lin: tyoe industries, which re being introducedin tae newly developing
countries, will not survive the comnetition with th¢ parent com-rwny or with other
campanies mamufacturing similar goods. It must be staited that with establishment of

new industries supovorting research departments must also be formed.

The communication ¢f researca results from the research worker to the manufacturer
or user 2f the rescarch results is a very difficult nroblem, esnecially if the re-
search is initiated with~ut full sunnort of the industry concerned. This constitutes
1 major handicnp for the imolementatinon o7 research re-ults nbtained in the univer—
sities, because, 18 it was in thie country, in most cascs the projects are initiated
by the suggestions of scientists in the universities. Therefore, industry has some
reservations on the successful utilizntior »f the research rcsults. This imovlies
immediately that rescarch nrojecte initiated by the universities in the less developed

countries induces 1 higher degree of pesponsibility of the type which, in the developed

§ countries, belongs to industry itself.

14

Another fact to consider is the conversion of ideas into a practical device. In
industrial countries 1 decay curve for the new products, developed in the research
labceatories, i,e. ideas by stage of evolution, indicates that if 32 new ideas are

considered, only one successful new product will be obtained.3

3o Delmar V. Karger and Robert C. Murdick. "Managing Zngineering and Research",
book by the Indusirial "ress, 11 Worth St., New York 13, US., page 10.
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This figure should be very higr for research conducted in tie universities. To
prevent such high mortality rate or to assure succese ratc in thc applied or engineer;
research, university research denartments must alsn .valuate the following points as

accurately as possible - before, during and in the applicntiion stage.

l. The -nd nroduce, ecither 'n ~avnar. is or frrm of »reo 88, muet be applicable

to the organization which supports research orojects.

2. If it is a particular device or 2 component of 1 device ,°r . oo .. v

1+.: , the supporting orgrnization must have a gufficiecnt number of needs for it.

3. Raw material or gemi=mrmufactured components must be available for local
manufacture, nnd necessary technical personnel should be found in the country for the
introduction of the new manufacturing rocesses, as well as for the manmufacture of ne

devices.

e
4. The product should?nanufactured with minimum capital investment, in fact it
is preferable taht the first year's production should be realized by the utilization

of existing facilities in the supporting organization.

5. The supvorting organization should have a complcte capacity and technical
know-how for the manufacture of the product, or such capacity should be nrovided witl

manimum difficulties and cosis.

6. The costs of the product, taking into account the costs of levelopment,
investment, and denreciation, muct b com ~tible wiih that of the available commercit

products

7. The commarison of the new product with available ones must have favorable

features for its introduction.

Obviously, the assessment of the above seven points will not be completed beforn

the completion of the product.

However, if the research workcr has enough deti.rmination in seeing that his
research will not be terminated into n w.ere patent, he should follow it through, as
if he were the manager of the research development devartment of a well organised
company. This is prccess of educating people in industry, in govwernment organisgatio

and the research workers in the research laboratories and universities, who all must



find their own ways and means of communicating research results to oroper places for
commerical utilization. The methods emnloyed in well-develoned industry may come later

as a natural development of science, technology, and the art of industrial success.

Responsibility of Industry

The cooperation with industry could be accomplished more 2asily if the univer—
sities could show that industry would gain by aoplied research. The initiation of
well-balanced relations with industry is very difficult. In order to break the ice
| between them it is desirable that the university should ideniify and solve some of
the problems of industry without imoosing any cbligation. In the develoned countries
this relation has been established and mutual organizations for research, development,
| control of standards, etc., have been established. In the United States, E.C.T.D.
(Engineering Council for Professional Develooment), A.S.E.E. (American Society for

Engineering Education) and professional societies are all organized for this wvurpose.

The oreation of similar types of organizations joining industry with universities
could help to foster more productive relations between them. In a meeting at M.E.T.U.
in June 1966 the author asked the leaders of industry to provide or do the following

as a means to greater cooperation:

l. Engage in mitually beneficial insiructional activities in the academic
institutions. Industry should utilize the facilities of the universities, requesting
that they offer refresher courses on new discoveriés that may become applicable in
their organisations; industry might lend the services of their engineers and
scientists for the nurpose of conducting special lectures on ihe operational and
application problems which may have .icademic features.

2. Employ academic personnel during the summer months to work in industry.
Both industry and faculty would benefit almost immediately from such an arrangement.

3. Give direct aid to the academic institutions for training professional
industrial engineers, until these industries are able to set un industrial-education-
training departments of thair own. Especially valuable would be programs whereby the
student alternates time spent in industry and in the academic institution, nerhaps
spending a semester at each.

4. Spronser research. The university's role as recipient of research grants

should be to select deserving students and to keep strengthening the avenues of co-
Operation with industry.
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5. To show faith in the technical abilities and know=how notentials of the
universitics by using the "systo." as o consultant. If the university cannot orovide
vnow=how nn - snecific ~reblem frem its wen resources, it should orocure i+ from
sutsida.

6. To encou: ige facalty ant students who .ave contribu .ed very greatly in the
development of new davices and manufacturing orccesses by giving speclial priges and
citations.

7. To support and actively participate in the yearly conference of the pro-

feseional societies and set up exhibitions at these conferenc.s.

E:_E.T.UO - LIP‘JSTRY COO"E}‘RATION

The sohool of e¢ngineering »f M.Z.T.U. has initiated university-industry coope~
ration programs for nearly fifteen years. In the initial periodthe programs were more
less in an acciderital basis. The specific nroblems brought tc the attention of the
concerned faculty member by the industry or the government organization through
personal contact. A new by Law of M.E.T.U. will systemaiize this aspect of the
operation.

In the civil cngineering den~riment several harbour and dams model projects have
teen completed since 1559, Several hundred thousands of doliars have been saved by
this .ooperation and construction time for these projects have been reduced conside~
rably. The lesoriptive liste of projects comnlated in M.C.T.U. is published in the
engineering school progress renorts.

In the clectrical enginacring devartment most of the thesis work in M.S. and
Ph.D. level were selectod amongst the industrial oriented problems. Some are specified
by the industry in the form of suggestion and specific request and others have been
initiated on the basis of the wants of the faculty members. On the basis of such an
attitude, the Turkish industry has gained two ncw members in the instrument trans~
former manufacturing field. The curpent and voltage transformer mamufacturing techno-
logy has been recreated in the country. The families of communication equipment for
state power system company has becn daveloved through the cooperation of M.E.T.U.
and TEK (State Power Company) the acceleration of the techmnology oriented industry
in the country has taken important momentum through the applied research conducted
in the university. Some of the systum oriented researches in the electrical er.gineerin

devartment has fcund practical application in the improvement and expansion of the

Turkish power transmission and distribution systems.

e
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In the chem.cal enginecering denartment several industrial oriented projects

1qunt1y or only on the supnort of MeE.TeJ. huve been completed. Amongst these the
;following four projucts will be muntioned becaun: of thuir importance and financial
g§impact on the cconomy of the country.

1. Stekeless lignite project

2. Bricketting of the lignitc dust

3. Calcination of celemenita in fluidized bed

4. Beneficiation «f Kincal

§The first two projects are also imnortant becausc of their impact on the airpollution
oroblem eof Ankura which is known to be the one of the worst city in air pollution.
§The contribution .f these project tc the economy of thc country is estimated to be
around 4 million dollars per ~nnum.

In the mechanical engineering department a sugar beat machine has been developed
and successfully being used by the sugar industrics M.E.T.U. has obtained a natent
vfor this machine, ut it is not transformed into a commercially available product.
{One reason for this is that no one has come out to follow up this particular product.
}Another reason is that the university could not turn overthe patent right to any
jorivate machine industry. The acceleration of the transformation of the primitive

Turkish agriculture into a mcdern industry requires more agricultural machines which
'may be developed through the research and development work in the university. This
aspect of the Turkish agricultural problem must be considerc:!! in a "bold" program.
vThe riew "Land reform" law in Turkey also requires modernization of the agricultural
structure which can only be done by developing or transforming an agricultural
ginauatrial technology into the country.
‘ The collaloration betwcen the industry and the Department of Mech. Eng. has
developed rather slowly due to the problems indigenous to a rapidly growing industry.
Because of the large gap between the domand and supply, the rrivate industry is after
quick results which cannot easily be responded to by an institutions which is basi-
cally an academic none, and the government establishments, with the specific problems
of their cwn, are not able to capitalis: on an idea and persevere to the end.
‘Changing an idea into a commercial or useful arefu! engineering product passes

Jithrough the three main stages such as; design, development and production. For an

industry, which on the whole, is not up to the technical sophistication of the
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advanced countries, or wnen it cannot trulyy be saiud to b a compnetitive industry,
this sequence 18, mors or loss, in the Teverse ~prder. Thue, the main problem is one
of productinn, in which casc thi transfer 3 sapoduction know how with the idea becomes
mach more annealing to the invester due to the shart=cut it affords in sharing the
market. Yhen the envisaerad »oraduct -oes no requlre much engiicering skill, the
existing models since the qunlity and Jfficiency 4o not, as vet, »olay a dominant role
as would be in a comnutitive industry. C-nsequently, th. develonment of the collabo-—
ration has been hindereld mainly Aue t5 these factors causing 1 stalemate at times.

However, the Dent. of Mech. Eng. mle 1 broad move to oromote the collaboration
by starting an cxtension camous At Cazianten, which can be said to be the capital of
Turkey in unorganized small industiry. fhis srovimpe. is 1 typical examole of the state
where the small indystry has rcached 5 the peak with their means and know how, but
needs a fresh impetus for break-through. This arovides a sromising chance to animate
many of the projects develoved but not materislized by this department. It is indeed
lucky that Cazianten's uncrganized industry is at the moment the subject matter of a
unique U.N. project under the sunorvisicn of UNIDO. The cooneration between UNIDO and
the METU would yield results which will bring a new dimensinon to the collaboration
between the industry and the universities, narticularly, in the dcveloning countries.

In the mining and geol:gical ungincering denartments several nationally imnortant
projects have been considered. Among thesc, the determination of the Devrigi, Iron
are narameters can be mentioned. Because on the basis of the research work at M.E.T.U.
the stated organization have initiated 40 million dollars mining facilities project
in the Divrigi iron ar: region.

The youngest depariment of the faculty is the industrial cengineering department.
This department has engaged with industry in several industrial engineering problems.
The industrial enginecering and industrial managemert field is wide open in the countiry.
The develonment of a comnetancy in these field will bring many more problems to the
University from the industry.

Lastly the metallurgical engineering devartment of ihe faculty has also been
engaged in industrially oriented nroblems. The rapid develonment of the metal industiry
and the quality requirements of the ¢xisting machine and metal industries will result

in more collaboration with industry.
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Another field whire M.E.T.U. has coonerated with industry is the field >f per- i

f sonal assistance from the faculty members. One faculty member was anvcinted as

¥ director general of Turkish Petroleum Organization. Another one acted for nearly two

! years as director of the 3rd stecl plant which is the biggest industrial project in

| the country.

| Since the foundation of M.B.T.U. in 1Y57 the faculty »f engincering has offered

§ 2641 B.S., 855 M.S. and & Ph.D. degrees. In the degrees of M.S, and "h.D. tho faculty
requires M.5. thesis and Th.D. Dissertations. Many of thuse work can be transformed
into commercial pronosition if a supvorting industry and organizatior can be found.
Many faculty members including the author of this paper has also acted as consultant
to the stata planning organization. The formulation of the 3rd five year development
plan reflects in nart the ideas of the faculty members. Partly, on the reccmmendation
and special research of the M.E.T.U. faculty the 3rd five year plan will give more
weight to the development of technologically oriented industries. Therefore the co-
overation with industry will be exnanded many folds and thus vitality of the

fUniversity will be strengther??during the nlan veriod 1973-1977, of the 3rd plan.

onclusion
University industry cooneration plays an imvortant role in the development of an
pconomy of a country in the develoning countries. It is true that much lin service is
paid to the idea of cooperation. But unfortunately:/ there exists no single formula for
formulating a cooperation programs in fact each oroblem due tc its peculiarity must be
andled by itself and cooperation program must be designed accordingly, nerhaps on a
ontract basis.
The important point is that thc attitude of the administrators and faculty members
st be right for such a collaboration. Compulsory summ:r work in industry will help
he faculty member to acquirs keen interest in industrial problems. The sunnort of the
esearch and development work in the universities by all concern narties will produce
esire result.
The importance of the cooneration idea can b proved by the fact that on the basis
f M.E.T.U.'s approach Turkish industry and industrial ingrastracture has gained

acilities oosting more than 3 billion Turkish nounds and that yearly contribution

f the industrial organizations created or improved upon by 1'.E.T.Us = Industry
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Cooneration :xcluling trained ngincers is amounting nore than 200 millicr Turkish

pound .

Develoupment of the industrial rescarch laberatorics, therefore should be re-—

commented and should be supnorted whenever nosgsibdl..
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