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TNTROMICPION

™e Lima Dolaretion ».d Plan of A-tion on I[ndantrial Dovelopmont and Co-
operation placed pirticulir emplaiin m the "promotion of an integrated indus-
trialization procens baned on Lhe rotential 21 cach coumniry®, The achievemnt
of thic atm wiil require the grentent posnible depgrec of intoraction botween ine
dustry and other institutiona invwlved in economic devwelopment, notably miversie
tiers and rescarch inctituies, |

Thean institutiona have nn imporiant role 1o play in providirgt Loth the
tratnad manpowny and Lhe teshuical knowshow nooded for fmluntrialisation, 7
play that role affectively, thay need io co=op-rate no that requiremonte aad the
rosouroci: availoble to moet them are properly related,

One anpect of Lthin co=operation, Lhal belween indusiry and the wniversitien,
was the subical of an cyperd group meeting ovmanized by the United Nations Induy~
trial Development. Owranization (IN1D0) al Vieana in 1973, fThin mecting was very
useful and lcd INTIO Lo oxpand its technieal anpintance programmes, partiowlarly
in tha managencnt Tirld, The “nneting  Ldeatiiied cimificwmt  advane

tamn to . industry, wiversities an? uocinlye  The ol lowing parmtraphs are quoted

Adx:’d Yhgll to i qlt'ml.l‘x

Prom linkam with 1he university, intast ey clancs o ming

. A supply of batt - o UiPied wen e havint more yelevant treining bee
eaude industry®y newde have hoen binntiricdy

Acoena 1o a varinly of postenxpervience Leaitirgt facilitier it hoas holpad
t0o desim;

Acanas 1o ihe wnaver:ity s phiycical facilities and 4he rxyortine of ita
ataffy

Acocni 10 Lie rescnrchy conad bing wnd data collection of the wiiveraity)

An improved publie imur in the wocicly in which it operaten, which maan:
that more tiulonted wdents will be allracted to the indusirial seotor,

The advantams Lo the aniversily are ne leun real and inoludet

e opportanity Yo ar wnn the needs of the economy and to develop ite
aotivitiay accoriinglyy

™e opporiwiity 1o place atudentn in induairy no that olassroom leamin:
omn be relatnd to prantion) cxnrricnong

]/ IDfConr.3/31, chap, 1V, pam, 58(c).
g/ United Nationa pub)ication, Salco Nos T4.1Y4B4Y, ppe I
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Aseistanos from industry in ourriculum development $0 eneure that
ocurrioula shall de relevant to local. conditions;

Strengthening staff development by giving faculty memberse O"Ol'-
twmities to gain practical experience)

Acoess to industry for both fundamental and applied researeh.

Admatases to sgoiely

Pinally, the eoomomy as a whole benefits from industry-miversity iater~
estien throught :

AR improved retum on investment in hiﬁor educationy

A more effective educational oodtribution to eomonsis” develegmmnt
Petter utilisation of human and physical resources)

Pewer of the social and political siresses that acoompeny
wmemployment of wniversity graduates.

This link detwoen industry and university is olearly impertant, Wt
there is alee amother - the link with the research institutes that have bees
00t wp ia deth industrialized and developing ocowmtries. Industrial researeh
10 rosegnised s an important element in industrial development, for it ig
he foeal peint of immovation and techmologioal imprevensat. Bt it is met
Sufficient for the developing countries eirply te follow the medels adepted
ia industrialised countries. Conditions vary emormsusly from countey e
SSRBtPY: and techmological developments meed to be apprepriate te leeal
situations. %o do the ins:itutions in which they take place. Per Shis
peasen, developing ooumtriee camnet rely solely upon the ressarch amd
dovelopment undertaken in industrialised countries; they mst dovelep shete
om iastitutions and research policies,

As & step in mobdilising available resouroes for the repid induetsialisstios
of develeping couniries, one of the main objeotives of UNIDO, the Hmpert
Guoup Neeting en Co-operation among Universities, Industeial Ressaseh
Coganiosticns and Industries aad the Role of UNIDO ia this Co-operatien wae
beld at Viennma froa 29 November to )} December 1976. The main purpese of the
Moeting was to promote the establishmemt of limks and ce-operation amsng these
iastitutions as well as between them and UNIDO with a view to assisting the
feduetrialisation of developing countries and %0 improving techniocal
essistance, training and advisory services in these oountries.

T™he Neeting discussed the role of imdustry in establishing oco-gperation
POWesh universities and research iastituise from industrialised countries
ond these of developing countries, and how UNIDO oould assist jp ostabliching

5
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and ancolerating inte in .:iuiional ooilekeration,
T™he perticipants were all perscms 1n resnomsitile positions whe hed ¢
poastieal emperionce 1R oromoting co-operation amoar indusiry, uaiveret tioe
and Posearch orgeniszations. e discuisions wers, therefers, hased on
emperionne rather tham hypothesin or general primeciple. [nreed, it was
assgpied that co-operation was desirable and attention was concenivated wWIn
how to achieve it, '
At the opening nlemary session ¥, Narrena (Fgypt) was elented Chaivenn
and 1.0, Himl, Rapportenr, aMer which the partisipanin formad thme working
rroupny, repretond g industey, universitions wd rencarch inctituton, Woek
proup, hownvir, contaired representativen of the other two parties e that

the opporiunitin: for co=operation snd the problou: in wchicving it could Bno h
gomoidered realistionlly.




- plan for co-eperetive restarch and dovelepnsnt o8 an coosntial dlement 48

wviag considered the range of cuperience Wought %0 the Ryt Gvap _
Nestiag by perticipents fven both induotrialised and dovelepicg countodes end
Selag coaviaced of the inpertance of co-eperaticon samng industry, miveseitios
and resoareh institutes, the Nooting recosmended that the follewing scamrees
b0 tahen to promste such co-eparationt ‘ *

1. WO sheuld give high priority %o assioting doveleping cousteies b0

tafusteial isation.

8, UNIDO sheuld fully Weief ite field advieere oa all adpeite of maed ’
eo=tpeiation 80 as to identify needs and recourecs and % peovide alvies 0 '
how %0 socure offective oce-operation.

3. Sinee UNIDO stretegy must take imte acesuat the iaduetrial dovel cpmant
policies of developing couatries, it sheuld asoertain the aress ia whieh e
premntion of co-eperetion is meet urgemt. The UNINO Intermaticnsl Osmtee Mo
Ialnotrial Studies sheuld be ashed to underiae the rescarch Rooeotasy %
ftdamtify theee priorities.

4¢  WNIDO cheuld undertake or contrest osut & pilet mrvey in peshape fowr
sapresentative develeping csuntries to ovaluate neode and the dagree % whieh
ey have been mot by the various forms of linkage that hove been edepied.

§. UNIDO sheuld alse undertahe o marvey to identify ressuress awaileble

% premste oo-oporetion in reseasrch and develepaeat. The swrvey wuld %

0ol o guestisnmaires diotrituted %o solested intuostrics, wnivereities

and resoareh institutes.

6. I cheuld srganice vorbahepe ia doveleping couateies for ‘e enelange
of aperionce in cs-operation ,with WIIND paping She fares of participamte
and the hoot countyy mesting lecal eoste. The wirhehepe aight Yo fisanced
onler the UNINO scheme for premoting chchange of wPperienee botwesn Sovelepte-
oUPLes .

7. Inioting maticnal comnittees of WIIDO chould sosh %0 Promete g-eperatien
ameg iadaetey, uwnivereitios ond voasareh 10001060 YOO natimally and
taterantiomal ly.
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8. I asmociation with cecusu@ndation ;. homorary UNINO "ocorrvespondents”
should be nppeinted, where appropriate, in nniversitics and reasarch
tastituten in industrialised countries. ‘There they ~ould influence their
inetitutions to aoncern Lthemse'ves moie 4ith developing couniries and alee
give overseas studcate A beiter underatanding of the importamce of ]linkege

und of the role ~F UNIDN in nromoting it, 'Tnese corresponden’s snould
organise perindic msatingzit to creite a graaier awaren sy 11 indusirialined
countriee of the need ivr co-operaiion and of the work of UNIiN. Looal

rosts would be met by the hos. country, with UNIDO financing the participation
of its siaff and viositing nmeakers,

9., MNatiomal and regional centr~s for the tranefer of {eohno Logr should

be emcouraged to -oncern thamue!ves @i .h co-operetion smoag 1rduniry,
universities ard  suearch inutitutes, - They ~ould provide « valusble agemey
for ensurine thal ieve onims couatrien gain “he undoubted reseapch and
development advantn-on affordad by the iresence of the Lraasnational
corporations.

10, Whenevar !INID) underiekes am industrial developnent project, it sheuld
consider whethar Vinkng: betreen ‘adustry univeraitien .nd roeeearch inssitutes
could therehy be promote. " r sxample, by pairing suitible institutions.
Likewise, whem biy .mduptr al contract are nego'iailud w..h overseas companies,
it should be required that ome of the reseeroh nd jevelopment be done in
looal imstitutions.

19, [n the course cf negctiating development prcjscie, UNIDD should ensupe
that the top govermment officials soncaraed (of’en in several

deparimentn) shall bo made aware of Lhe jmporiance cf cropermncioa amdlil .
induetry, univerritior and research institut~y, hie May wel!l require a
conscious effori, 3ince each may bhe under a iiftareat winirtiyv, o.4.
usiversitinrs under tha Minis.ry of Bluaaution, induatey under the ¥injstey

of Imduutry, and re:ear-h inetitr..es under tha ['inistrs of Sciemce and Techmolo,y.
12, UNID) should :lways enek to enmera iLhal LR narrying cut projecto contsct
fs mintained with they Urited lig.10n8 ard bilateral ager:ien involved, 1.0,

that United Nulinne (g 1708 should theameslvea set an exsample cf co-operation.
Ter exampie, thLe World Nank uses iocal ins*itutionr to do feasibility studiee
and UNTDD cculd 1arhape egart {ty nfluence to sagure ihnt Lhene projeots
MMoouPage ~Y-operation rather tham competition beiween 1mstitutions.
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f. ORIEOTIVES OF C0.-0PRRATTON ¢

No couniry has mufficient resources to do all that it might wiek, ’
T™he developing countries, however, nften lank the resources to do evea
those things that would be rerardcd a7t essential in industrialised countries.
me of the scarcest of scirce reuour-:es in .hese countries is Rirhly trained
manpower, especially the kind needed for research and development. As g
result, developing courtries have to impor! techmology from the highly
induetirialized conntries, which gives rise to a oort of "techmological
colonialism” that inkibils their freedom to develop their economios im
their own way.

"™is problem becomes apparent when the role of the ! riu.uotinal
ocorporationa in sconomic development i examined. The countrieu in whioch thay
operate need their investiment to develop the economy and provide Jobs,.

™he corparn’ion: hring with them valuable tmow-how that can bHe passed on
to the natiomals of the Ros! country Lhrough extensive and sophisticated training
achom i, Indeed, the Lyan: 1dionul.: are ofien in the forefront in traimine
loecal cadees and in cetiiae high atandarde of crmmercial citirenship., Nt
if they inasiat vpom iapo. .. ali their research and development from theip
home nountrier, the hos! nniry will remain in a positi m of technologinal
and economic dependonce, whi-h it will find inreasingly unacceptable.

fanning the L natenal o mabinye the'r continued operation
umenonomic is not the rolution to the protlem; they are nesded and they cam
be among Lhe moot powerful allies of economic developmen® . iut they should
be linked tn the hoat country's embryinic recourcee for research amd
development, ueually to he found in its universities and industrial reseaproh
institutec. Then they can play a vital part in building up the research
and development facility that the hont country need:,

Co-operaiion, therefore, 1-on . imdustey - both local and intermatiomal
= UAiversities and research institutes io “equired hecamse of the shoriage
of pesearch and devalonment regiurces in the developing nountries. It is

aAlen required hecruue sciencc, education, research and davelopmeat oan onaly '
play their part to the fall if “heir ronls, polirieu amd methods are consistemt
with those of the developimy country. (i the transfer of technolopy, *

imitation without local imnovation or at the very lcast adaption can only



o1l e

iVt the full pealisstion of the osencaic petential of o develeping conmtey.
Yot, ot the same time, if develeping ocountries are o meve iate & pesitien
Where thay can preaper in a competitive werld cosneay, their techmolegy mast
% coupatidle with that of industrialised ceuntries.

The postition may o mummarised thum

"(s) Industrial advancement is & very bread-based Precess that eROSEPESSse

the asdesaiantion of agriculturel, trebepurtativa, voamiivetivae,
e end snntal spetens, a8 well as min!-«ﬂuof-ﬁm

(d) The sechmology to be used should be apprepriate to the physieal
aen ond capital ressurces available and to the ecomsmioc, seoial and mittﬂl
paseneters doteraining their optimal esployment)

(o) Pregress with industrislisation of the developing countries hes
tSahon them to the stage vhere they have 30 choioe Wt to adept techmelegy
ooapatidle with that of the industrialised ceuntries, to emadle the ferwer
% csmpete offestively ia an interdepondent world;

(6) Developing oountries need to greatly increase indigeasus

=.mmu for analysing socio-ecemeaic implications of the techaslegieal

other changes thay seek. These countries need help in sharpening thele
@ills in qyetens amalyeis, decision amalyein, intelligence evaluation,
foresasting and long-range plamaing.” 3}/

The wophasis, therefore, is net simply uwpen industrialisation, Wt sether
wpos wedernisation of the whele economy in a way that is consistent with
wetal nesde. Since those needs vary o greatly froa ocsuniry to countey and
over 418, reliance upon imported research and development is inadeguates
o offestive lecal research "acility is cseential . loresver, this total
sonsareh feoility sheuld encespass and os-ordinate rescuress to b found ia
all thees predable lecations, memely, industiry, waiversitios and researeh
iastitmtes.

Mis ia, of course, casier said than done. Whereas seme twe thirde of
sensareh capacity in industrialised osuntries is likely to be iandusisy-besed,
met iadustrialised plants in developing countiries have 1ittle er 20
sostareh sapasity. Consequently, these countries tend to conoemtrate thele
sessareh capasity in independent research instituten, often financed and,
tafesd, contrelled by govermment. This pelicy may well be neceseary at
e sarlier stages of ecomenioc development, Wt it has its own inbuilt problems.
Ressareh and develepment capacity needs to be planmed oconsciously withia
the fvanewerk of large, modern industrial entarprises. The lack of ressasreh

J Stetemnt of Wilsen P. Narwoni, Stanford Research Institute,
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fecilitien withir iuduster o a seriout limitaliod on esoconenio devel epment
and economin indspendence.

An eewociated problom im that governmon .-sponsored research institutes
often seem to develop nn cxcessively "noademi~" approach to their tasky
they become part of the Siate bureaucracy ard lack any financial imoemntive
to relate their research to the requiremautn of industey. ™e universities
may well take the same nosition nd retionnlige it in terms of "nosademic
fresdon''j their staffs rarely have gignificant industrial experiemce, and their
goals are often incona’stent with those of indueiry and commerce - indeed,
they may sven e antagonistic,

Therefors, goveraments O " devailoping couniries urgertly noed to stimslate
linkege between indusiry, rceearsh institutes and univereities to enmure
that their poiicies serve the rsal neede of the society im which they are
located. lor sxample, in astarting up the Materials Resesarch lln 4t at the
Marmara Scientific and 'ndustrial Research Tnstitute in 'Nﬂlv. e NIDO
conmultant was engaged Lo make a survey af research reguireseais to ensure
that the facilities and programmen would correspond with resl, identified
neade,

The word "research" can easily be given an unnecessarily restrioted mesnirg.
Tt includes invesiigatior: to solve onerating probleme and provisiom of
teohmical servicee ai - .. . "pure" and "aprlied" research in the acadomic
sense. Thus, A ~cortintoms 1ialopu: between the providera and the users of ro=
gearch facilitirs i3 requird, The Sairley [ratitute in Manchroter, which
servee the textile imdustries, has a deliberste policy of providing techaical
services rather than conventional research, but with the back=ny ot highly
trained scientiste whe are themselver engaged in research.

In plasmine the co-ordimation of research facili'ies to mest wocial
noeds, the rele of market recearch ie often neglscted. 'ihe tecamiques of
market research should be more widely uded thm at present to ideniify
neode and to mould povernment poliocy nwom-:.‘iul,y.'l At present, it is
often foreign nrivate investors who use these techniques, rather tham
governments or internaticial agencies. Market research i partioularly
important in providing feodback on changes iR cOREMBSr 1asie8 a8 eoomemic

y 30 Part tuo, clapter XY,
2/' Gee Part tuo, ~hapler 11,
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Govelopnent proceeds,

™e rise of the no-called "roneumer movensnt”?d could be i periant
for the future ressarch pslicies of developing conmtries. Ia the
industrinl ised countrins, nonsumer ormanisalions work closely with
AOveraments, universities and resaar-h institutes in developing and omenuting
testing and research programmes. More recenlly they have established nellast
with their opposite munbers in develoning couniries, pome of which have Rew I
oot up their own testing amd reusearch programses. Withou! this kind ef
orMRAi Red precsure "rom conzumers, reusarch and development policies mag
A4 out of step wnt only with the needs of industry, "t also with thees of
\he ultimmte nomnsimers, and thoreby inhibit the developmeat of a truly
indigenous mndernisalion prosramme.

™eilinkage hetween irdustry, universities and research inetitutes is
BOneeeAry because of (a) scarcity of research resourcosy (h) the need te ﬁ
develop indigenocun techmnolopziewy and () Lhe importamae of mwuring that
PeSearch policien hiall be domgidehnd il oy fhive upply=hicod, Howenry (it
io ome thimg to establish the importance of linkage; 1L ic amother thing
altogether to schieve it ., Consequenlly, the Frpur' Croup Neeting rightly
cofsidered that it oiould uemd most of itr time examining ways of

oohioving effective linka; : rather than Arpuing Lhe case for it. ehortations
Vo oo-oparnte are likely to achieve little} there mict be a common interest
ia and incontive to co-aperate. The fol lowing chapters esanine Lthees

precequicites Par Linkaee tnocome oo | .

Y 300 part two, chaptor RTR,
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II. WOTIVATION U OU-CPBRATE

Db of the three working grouns represeating, respectively, indusry,
Wivereities and researoh institutes, concijered the followiag questieam

What do you expect to gman by co-operation?

What can yeu offer the other two part: ss?

Wt forees imhibit co-operation?

Wat faotors prorote co-oparation?

What institutiona) forms have beem found effective?

Wat oan IMINO 40 to promote co-operation?

What cam you do to assist UNIDO to promote Je-operation?

Mis chapter summerises comments of the working groups oa the fires
e questions and the discussion of them that took place in the mabssguent
plemary nession. The importance of the first question liss in the belief
that co-operstion will mot, im fact, taks place unless each pariy geims
eomething specific from it. Thus, it is the key question and for this
POR00R Was doalt with first,

Indastey sxpects to g.in the fol.oving advamtages from oce=cpepation
with universities:

An adequate flow of qualified jereconnsl well prepared for work ia induws=
41y because they have talen cuitable sourses

Opportunities for continuing education for psrsomnel to update skills er
adquire new ones

Advisory sad consultanoy servioes to deal with practiocal problems

Assistanoe in developing indigenous technologivs making use of iadigem~
ousl raw materials

Oontraot or sponsored research, with a finamoial oriteriem of swoeesee

Asssssment wmd forwocasting of comswmr neede and long-tere eavirenmsatel
obanges, economic, social amd politieal

Betablishmen . of jointly staffed research groups with iadustyy ad
research institutds

Aocoess to laboretory, testing amd other paysiocal froilities

Prem oco-operation with researoh institutes, industry expests to gain the
fellovingt

A redsfinition of their role =o tnat they hecoms more olientesriented,
ad finanocially selfegupportiang

Oomsultamoy and advisory cervioes an pateats, process design and develop~
mnt, product development, quality oentrel, and capital expenditure
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' Yosting facilities
Possibility of techmiocal training for steff
Trowble-shooting
Aseistanoe ir negotiating with plant and instrument swppliesre
feehnessoononic forcoasting
Bashange of technical informatiem
Aosess to research institutes in other cowmntries
Omtinuous interaction with the institutes, --:um the
of industrialists on the bdeoards of managymeat the ttutes
Wiversities expeot to gain the following adventages frem co-qpagpation
wioh induetry:

Imprevement in the quality of teaching resulting from iaterastien with
iadwstry; use of prectitioners as part-time lecturers, who precsnt
les of case studies oulled from industrial experience and thwe
emgnt the academic work of ths full=time staff

Omtact with large corporations for tramsfer of technelogy, inelwiing
management tschnology

Plasement of students in industry to gain prectical experiencs

Aseistance in developing ocurricula desigaed to meet the real commente
and social nseds of the soolety

Protection from oritioism of "irrelevance” and the consequent anger of
gowmnnt infringement of scademic fresdom

Righer status and greater acoeptanoce in the seciety

Income, Loth corporeis and personal, deriving from faculty ressareh
ad cesultanocy

Oreatsr job satisfaction and personal development for etaff

Prea co-operation with researoch institutes, umiversities expest te ola {‘
|
the felloviag

Beeper Mmovledge of specific industries and wmderstanding of prastiesl
lems ¢o enrioh teaching and researeh

Camsultancy contraocts where research institutes 4o a0t have the nosse~
oary skills themeslves

Transfer of technology from the research fastitutes of transnatienal
oorperations
Bessarch institutes expect to gain the following frem co=operetian with
. ndust

Greater likelihood of the institutss' achisving their major objeetive,
that of omtributing sffectively to the industrialisation snd nedesaie
satin of the cowmtry
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Pawtopment of apporriate technologing, 1.0e those thal are rclovant
to loeal clroumstan o~ of amplorwent, nalural reusonroci, sveilability
of capital anl o »at polioy

Bvolution of a resaarch policy distinect from that followed by the waie=
varoities, i.o. e that is related 4o nolving the practical problems
of industrinl clients, often ou a confideniial, unpuhlinhable basis

and not nercnsarily advaneing fundamontal knowledpey compperation to
develop cuch a policy ig nereuaary in omier to nucerad financially withe

out ;rove mmont, aupport
Prom co-operation with nniversitien, rescarch imotitutos oxpeot to

Min the followins
Gommon e of research fuoilitien, resnliing in the better use of sohree
rraourant

BAaff co=operndion where Lhe univernity pomsasscs okills not fond in
the reuscarch ingtitut-

$tart exchayws, preferably on a projectsby=nro ject hania

Influcnoe on universidy ourricunls no as to mlale thour more aloenly
to the necds of induetry

 Bpin=oft atvaniaze from havins uwniveraity staff ad atudent s undertaking
joint project:: with the rosearch inatitule, co7e for theacs required for
higher deprroce

Peanfity dorivinge from uwse of joint reacarch Lesnn

Phe above papncraphs cwemarise Lhe findings of Lhe three work ing groups
regnrdias the primary me! - vation 1o comope rate, 1400 the apecific adventages
oaoh party cmn gnin Feom cosoprriling with the others, The other side of the
noin ig, of comrar, whal cach parly o offer Lo the othern, In oo fur ae
thene correcpond with the cypectod jrains, Lhere i Lhe proatest likelihoed of
geooesulul co=operation, Jumwmriscd helow, theretore, are the working sreupat

findinmn un to what ecach party e offfer the olhers,

Iadustry can offer univernitis Lthe followingt
Aoaintanoe in orienting themselves to indust rial neods

Adyice on miveritity polloy, given thirowth profrasional aceeai:alimty
ohnwbhera of commorce eoto,

Mecarch and conaultanoy conivacta providing financial inosntives e
fuoully, edte by taking licencen on new dovr ] npmondn

Soholarthip: and intemohips For nhudentn

Liatoon officers Lo dewelop Lion between indwrtry and wmivoreity
Part=time and specinl leoturery

Peraona Lo serve o univeraity wdvisory commitiony

Facilities lor testing oul new procesaes

Pinencial annistanoe
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Industry con or'ter recenreh inchululesy
Rompieralive reccan b and conenttaney cont. Mot
Training for ined it o wlafl

Pernons Lo corve on Lamtitdhe botmlt aad aommitbecn

Miveraitlios in deveioping combrvic: vary cnormonttly in their mnoursos of
manpower and phyaioal faeilities and purcue diverne academic policion, In uowms
asommtrion thoy are wnthitacul by Dnditutionss wilh hirhly indepondont and aca=
demie policinu, .Tn olher: Lhey are cirientially tcobnionl wivnraities, connene
trmting larmily on aclenco and technotorw with o Matiuot industrial orionta-
tiame Not all wivernilicg, Lherefore, san ofier all the thems 1isiod bolow
ory dndecd, would regmt Lo thetr proy e mele Lo de ne, Noevertheless, they
may bee able o olfter Lo induwslryg

Physieal aad mwtpower Pamititios For reacaroh, conmmlianey and treining,
capeetially do the smad bery 1oeal Fime Lhal cmol arford their own
research wpd deve Lopment seelion:

Bxportive Por apdabing tnowlods ad jwportine innovat ive idems to
indw ey

Ml idineip? iy reccarchy consnl Laney and braining: teamo

T™he veand i of P bl pescareh Lhnd tndstl ry san Lhen Lraanlate

tnto commercind ventres Lo the benafitd oF Lhe caonomy o a whole

There iy porhiopey eabher Toms Lhat wniversilios can ol lop Lo 1onourch

hm‘i.itui.v::, Wl aone o the faci Vidien wend Loand above mway he of wilun 1o . thom
e owe o o pobaedey, W cximpley  one devetoping coantlrio: may not be able
to aftford U ly cqnmippest wosversdl ton ind poseareh relitwles, wd nome sharing
aof bolh Pacilibics and sbary mny be necessanys  Juch shariuer ooy dndend; bn
ool ructive in bhat Lhe kiT1g of seademie and tudustriatl rescarehorn miyy ho

4

aomplomentnry,

Reagcarch incbitulen, provided thal Lhey are in fwie with the neods of jne

dwit ey, Lhrowsh close aneoperal ion sm provide Lo indwiirye

Bevelopueud o new products, pronciuees wad teolmi g

Teohnowcoponie bwiion

Mearkod pescireh

Teochanolomy biwn:iter

Mewtivronent coar ) banoy

Pochnienl oorvioes

Probicn olvins wnt troub)lceshool e

Stimubw 1o indusi ein! tnmoval jon




By oo-opurating w.th univercities, they oan providet
Assistance in crisn*ing scademic policy towards the neede af industay
Joint researsh and -~ msultanoy Leams '
Common resour:.: - Jnmices
Staf’ exchanges ’
Pacilities for postgradua.e stidint treining

Some fucdementsl faotors mist be borme in mfad. One is the great divevelty
of prodless, rescurces asd policies in differest countries. Comsequeatly
there is 20 one ideal model of co-operetion. BEach oountry has to work out
its own solution and aot slavishly follow the example of some other osuatsy,
partioularly if it is at a fundamemtally differemt stage of ecomomio development .
: In fact, the experience of otier developing countries may well be more
‘ ~ relevast than that of industrialised countries. '

A aesd common t¢ all developing ocoumtries is university &mm
oapeble of making reapid and significaat ocontributions to eoconomio amd

' social drvelopmemt and motivated to do so. Close collaboration with
induetry and vith govemment is neoeussary to meet this need, and

the rany, often oonflicting, objectives of umiversitee must be recemsiled.

i3 problem is diecussed further in the nex. chaptor.

H Tae roles of the three pertiss may mot always be clearly differentisted,

with the remult that there is wasteful overlap and scarce rescurces are

mioused. Tn ;itempting * . relate to ‘he short-term needs of the ecomemy,

unjversities may under...c iasks that are more appropriate to researoh

imstitutes or to industry itself. They may also neglect their more impertent

task of exploring long-terr. socio-economic~political trende and developing

technological and other solutions to the problems they pose.

It is easier for research imstitutes to co=operate with imdustry tham
it is for universities; their cbjectives are simpler and more consonant with
{iadustry®s needs. Nevartheless, in seeking enhamced etatue, they may aspire
t0 the apparemt prestize of universi:ies by undertakiag work for which they
are not partioularly suited. The solution, which is comsidered more fully ia
a later ochapter, 18 to submit thair work to the test of the market and to
keoep goverament subsidies to a minimum,.

————
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II1. PAOTONS INKIBITING AND PACILINPENG 00-PURATION

Amang the factors inhibiting co=operatien smeng indwstsy, miveseitics and
mesareh institutes are the followings
Pifferent goals, ways of thinking and appreashes t¢ predleme
Lask of common long-term objectives
Mefering time soales of operation

ffering educational levels and the resultant ascademieo mebbisiness e
the one hand and olaims of irrelevence m the other

Differences in financing; mivereities are usually independent,
finaneed institutions, wereas industry aad ressarch hﬂhm ore e
onposed 40 market pressures

Poor conmmications, resulting in failure to matoh indwirial needs with
seientific rescurces

Avtificial bomdaries between academic disciplines imhiditing mitidie-
olplinary tackling of prectioal prodlems

Isslatinm of govemment-finsnoced institutions frem industrial predbloms

Madoquate natinal strategy and govermmmnt pelicies for industrial
dovelopmnt

lask of finance, squipment and expertise
Mimaginative managoments
Restility of some acadenics to invelvememt with industsy

Patlure by miversities to recognise owsseseful emsultaney oo & glifi=
eation for promotion

Basic differences ir ... suboultures of miversities and indwisy, lese
ta the oase of technical miversities than muliifaculty, treditimal enes

By eentrest, the following are some of the factors emoouraging oce=spesetiens
Good chamnels of commmicatien enabling reseurces to be matohed to needs

Poromal iavelvement and commitment of individuals, supperted bW a suite
eble reward system

Mobility of perasennel Letween industry, miversities and yeseareh
iastitutes

Prejeci-hased teaching Wy mivereition vierohy staff and students astunlly
toskle real predlems




e

Min.éry speci fior® - desi‘mod oy luisa.y and prefarably selfe
finmmoing
Physical proximity or scoceseibility

Souwndly based contrectusn! relationships that subject research and oene
sultancy to ‘he teot or the market

Industrial »sp:omeniation in the soverument of m‘liwrﬂitiel and ressarch
instituten y

Suitable univernity and institute rtaff serving on hoaris of direetere
of industrial ocorceme

Provision of tax incentiwes to cncoursge induatry to spneor ressareh in
wiversities and research institutos

Goverument insisltence that governmenl-awarded coutpacis in wvhioh the ree-
search clemnt 1o importal roniain a clauss roquiring involvement of the
wiversity aud/or recosreh inatitute

~ Govemmbntal, btilateral mid multilatercl assisiance to build up researeh
and woncultancy faci'iting in uiversities and fesearch institwtes

Aotion 10 ~nsure that tochnolorical hedefii chell be derived frem the
precence of trasnaiional corporationn

The more impor.ant fictors aflecting co-operalinn cam be mummmi ’-~4 wedee
five headin'm (&) policy; (b) inv~'veammt) (¢) ocomtrect; (1) ressarchy mmd
(e) training.

IRETe

Conoporetion is umiskely to Mppel Yy sooidems, It muct be deliberetely °
prlammed for as 1 miter ¢ policy, basked by s smitable ayeten of sovasde
and pemaltios. ,

Fxporisnce in Frypl illusirstes tRia point nlmly.y Despiie povereaeat
policy to establish the deyptien Naliomal NMenearch “emtre as a link betweea
renearch aad industry, the objectives have not been fully achieved becwioe
of bureaucratic pronedures, a promotiun gystem baned om academic reputatioa
rather Lhan effcotivemecs im nolving real problems, amd funda, Where mucoess
hat been athieved, 't e beea the reault »f morn poaitive attiitudes on both

1/ %o Part iwo, “ha ter [,
y 3re Part two, chapter AVIT.
!/ Son Part two, ‘chapter V,




sides, limaacial invemtive. Tor research stafl, ideatifiocution of wcuitable
problemu, the developmeatl of' a reuearch facilily withia the industeial
eaterprios with the augiotance af entro conail tants, amnd the adaption of
jimporte! teohmolopies Lo local romditions rather than Lryin: with inadeguate
resources Lo do havic rescarch.

1a [ndin, the Uovermmeai im itu PLULA Five=Year I"lan (1974=~1978)
deliberately planaed for imduslry-univorsity collaboretion chasyrred the
aew Deparimenl of Sciemce amd "wchaoclogy with promotimg ite Resourosu
were made available,amd the major iastituteu of uciemce amd techmology =2t
uwp imduvtrial reusarch amd comuuliamcy veatreu. ''‘hese vemtreu act as a
clearing=houce for fucully conoultamcies, which are om a paid bauias. Mmjer
iaterdivoiplinery revcarch projeclu are undertakea hy ceveral imciitutions
aclinge iR conceri. NHegearch inutitules eutablish clooe limks with industiry,
and gome, like the Cumtral lLeatier Research [malitute, comceairaie their
efforiu om n uvimrle induciry, Lhereby developing upecialisl ukillu, Laive,
private-cectlor imduulrieu earayte aclively in co=operitive vescurchy Ganty
a reall of delibarale povermmoal policy, Lhe publiceseclor eAternrived are
aow aloo active in Lhiu uphore. {ilucal policy provideu imcenlives, for the

(lovermecal allows a 133 ner eal wrile-ofl lor Uinamcim uwpecific recearoh
m,)cctu.

JAclyemen'
As already wentioned, witual uvelfwinterest iu the wout powerful wotivates
of oowoperatiom, whichk menmnc thal the umivercily or research imetitute cesmet

adent a hiphelinnded, vuperior stomce towardc the cliemt.
of the BiLamtord iteusarch 1mutilute,

[

for example, iz Lthot it tavklieo cliente
oriemted, tamcitle problewms, wo Lhai Lhe rewlis of Lhe work are imporiaat for
both Lhe reputation of Lhe Tastitule and the uatiufaction of the ocliemt, e
twll ooat iu Lorne by Lhe cliemt, who expeciu Lo ;ret value for hig "mney .
Simne the future of Lhe Imustitute depemds om itu oarainge, il hau a powerful

incentive Lo do a pood job. ‘huo, bulh the 'metitute and Lhe cliont are

“otakeholdere in Lhe project, and holh 0o=operilte 1o atiain miually desired
ondu.* 11/

W Sov Pavt Lwoy ahapler XY,
W 8 Puel Lun, ohaptor VITL, p 43,

tme of the stireagths.




It may be,of course, that in mefy 'ess develeped osuntries, iandustey
sammet afferd 1o pay the full cost of research. Consequently, if indigensus
iadustrial research is to be developed, soverameamt research o3tabl i shmonte
Mot bo subsidised. This should, however, be regarded as a temporeary
agasure, overy effort bdei $0 place the imstitutes on & self-finemeing
basis as soou as possidble. Only them is the mutual self-interest gives the
kind of fimamoial dimension thet seems to be importasmt for mcoessful
co=operetion.

The tangible empressiea of mutual fimancial iaterest i@ the csmisest,
G extremcly imperteat slemest ia effective co~operetion. Witheut g
ooltractual relationship betwesn the provider and the user of research
facilities, umiversities amd research imstitutes can waste scarce reSourees
o research that has little or mo relevance 10 the real meeds of the ssoiely.
In Poland, the Techmicsl Univng}ty of Warsan sigms comtrects with eepteda
g industrial establ ishmeats. These coatrects specify obligations on besh
sides as to treining aad research. T™e Umiversity usdertakes to do o specified
Rouat of treining and research, while the factory my finance the purchese
of equipmeat, provide laboratories amd orgesise practioal training fer
studeats,

" In Yugoslavis, the Hasan Brkil Netallurgical Imstitute ¥ hes Pt ite
relations with indust~y firmly on a comtract basis. BEach project has a
separeie comtract, stipulating the obligations of Both partaers. The Institate
is reguired to provide the ressarch and developmemt servioce agreoed wpea, e
solution beimg the mubject of ascoeptance by & group of ewperis momimated ly
the oustomer. Thus,the service is based on demand =0t oa npply. The
oustomer is obliged to pay for the service as agreed upoa ia the ocoatrect.

If the result is subject to a patent, the relatiom betweea the two partaere
1o mutually agreed and legelly binding. Dperiemce ia Yugeslavia s preved
the walue of this contrectual relationship, Wt there are some basio
conditions for muccess. ' Pipst, the indusirial management has 10 be ressarede
Sinded and to have oconfidemoe in the imstitute’s capability. Secondly, the
Wetitute has to be oriented towards precticsl preblems aad aggressive ia
the marheting of its skills.

w See Part iwo, chapter III,
L/ %ee Part two, chapter mv.

N See Part two, chapter IX,
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o e0n0ept of mitual self-inserest 1o most tangibly ampresssd A
mumwmutmmm-mmnmyum
$astitte ea the me hand and from the industrial olient on the osther. e
Masn Ikt Institute eaploys this wethod i metallurgieal ressarch, which
POgRiPes mltidisciplinary teams working theeugh severel stages, i.0.
Johosatery, pilot plant and iadustrial aperineatation. In these sireunstanses
e Institute constitutes the werking teams mot oaly frem its ewm stall W
olee fyen the cngineers and techmologists drewm frea the iaduotey conserasd.
o of 1o advantages of this wethod is that it mininises the predlems of
oommaieation dotwosn researcher and prectitioner. T™he way in whieh reslte
of vessareh are communicated is & very important element ia the a00eptance
of asw teshnslegieos and methods of work. VWhere techmologiots frem the
tafastey are iavelved in the ressarch and the ressarchers are invelved ia the
tplenamtation, diffisultics are nininised and mtual self-interest pwtes
fvea start % fiaieh.

Universitieos and industry caa co-sperate, agein on the bsia of mtwgl
sslf-dmterest, Wy jointly arresging for the prectical treiniag of uaiverslty
oWudents of egineering, s iemnce, mama omeat and other imdustrially oriented
@adjeete. In the Polish vase aiready cited the comtracts betveen the
Toshndeal University of Warsaw and big industrial establishments include
alanses providing for the training of the Uaiversity's students ia the
00=tpereting ostablishnenta. The Umiversity has the advemtage of boing able
%0 offer its undergraduatus & better education, amd industry has the sdvantage
of beldag able to asses: the students with a view to wpleying them after thay
have esspleted their stuiies.

A Mghly developed form of this coeoperetion ia treiming is the "esadwieh
@oten”, wherely studeats spemd roughly half their time im the waiversity end
Malf $a industry. In this way, scademic education and imdustrial traiaing
are woll integreted, ani tiie recult is s graduate who has net only had o
oound teshaical prepareation fOr industry, but who is alee payoholegically
orientdd and motivated towards & caresr i industry. This systen dosepves
%0 50 meh more widely adeptec in developing ocountries tham it is at presemt .




o]

r

*

-2 -

18 18 a classic enample of the opevation of the principle of mtual sslfe
iaterent .

oaly Af all parties hemefit will effective co-speration tuke place.
Mahertations by guvermmentu, pleas by universilies amd complaints by
indnetey are ineffective, Co-operetion nesds to be plammed for bty all Vee
partien cencermed, unsisted hy govermment, and resources made available fer 40
%o bo implemented. Mt im the lact amulyois it is the mitual celf-imtevest of
t\he providers and users of research that will prompi actual co-operetiea as
élatiant from statements about it: desirebility. '™ie usually means & clear
finamcial incentive for the ressarchers amd, in retura, o willingwess on theie
part to mubnit their work to the uliimate test of the market., It alewo means
a pomitive attitude to research on the part of imdustry ad a willingneds te
pay the market prive for it rather thes an expectation thet it will be
fismmoed by the state.
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IV. INSTITUTIONAL FORNS

e fundamental preblen in idemtifying those institutional fosms thet
have boon found t0 be effective im promoting co=operation is o0 recemsile
tastitutional goals, which may be, in varying degrees, comgruent or incengruent.
At one end of the spectrum are the traditiomal multifaculty universities, vith
maay objectives, some of whioh are only very indireotly ocomnscted with the meve
owvious needs of imdustry, for exsmple, the pursuit of kmowledge for its owm
sake, the preservation of imdividual freedom of thought amd the general nen-
vecational education of students. At the other end of the specirum are the
pessarch and development departments of large eaterprisee whose objectives
pelate direotly to the needs of their pareat organisations.

Detween thess two limiting cases fall the techniocal universities, the
specialist institutions and the research institutes. Becauss of the vasying
dagrees of comgrusnce between the goals of these institutions and the
peguirements of industry, there is a need for some facilitating unite at the
interface - industrial liaison centres, advisory committees, institutes of
management, professional associations and ohambers of commeros. A figure om
o used to illustrate two relatiunships of theae interfacing agencies. At the
4op and on the left, respectively, the needs and goals most directly met W the
mltifeculty universities are imdicated. At the bottom amd on the right are
indicated, respectively, he needs and goals most directly met by iadustry's
own ressarch and isvelopment departmeats. On the diagonal from top’ left o
bettem right ia square boxes are the techmical uaiveraities, research
igstitutes and specialised institutes that fall between these limiting ocases.
Ia the triangular boxes are the interfacing agemcies and the linkeages
(sndicated by arrows) that easble them to relate sppropriately 1o theee
ssaflicting sets of needs and 3osls.
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IR the United Kimgdca of Great Eritain ank Northeea Irelend)vaiversitys
iaduetry oo-operation is promoted turough varicus types of interfacing ulnl.'w
These are usislly an integrel part o' ths paresit univereity, although they
say ¥e inoorporated as limited companies. Thay a‘tempt to idemtify (a) imdustrial
soeds and (b) relewant uaiversity resources am. to relate each to the other.

T™e remlting activities vary greatly - researth under oontraot, oomsultiag,
licemsing arrangemesnts, pateats, student projects and many others.

Becauss of the imuate conservatiom of tracitiomal umiversities, the
establishment of these centres needed some sxtirnal stimulus, which wae
provided in the form of governmeni finamce for a limited pump=priming peried
of about three years, ~fter which the centres v ere expected to become selfe
fimamoing or finarced from the gerneral funds oi the usiversity.

By and large this has heer a valuabls devilopmeat in industry-univessity
co—-operation. Of iLe 21 prdjects financed und«r the scheme, some of them
research/or consultancy cemtres and some indusirial liaison umits, mo fewer
thaa 17 have beem wholly successful, They have established stroang limks with
industry, atiracted income from resecrch amd ccmsultancy comtracts and gemerslly
enhamced the crediovility ~f the univers.tiss i1. ihe business commaity and

society at lar;e. They r. resent - moiel worsiy of adar.ation to the needs

of ‘developimg countries, ezpecially as they cas. be started on a very small seale
Wy appoiRting an industrial liaison officer. (& fact, many of the Beitish
oentres startsd in this way and grew as dememd for their services increased.

Zechmlon) univepuitics

Cowoperation with industry amd research i:stitutes ie easicr for
techmical universiting than for traditi~mal mu) tifaculty omes. Their goals
aPe more comgrueat zmd their resovroes and expertise more obviously relevamt.
Mereover, whercas the status of the traditioma) university tends to be based
o scholarship, that o the techmical umiversiiy is based on soholarship
directly relsvant to imoustry. Comsequently, 1here is mo diffionlty in

promoting staff whc engige in industrial comsul Lamcy bBecauee it is very maeh
part of the othos of the tecamiocal university.

E

15/ 8ee Part tio, chapter I.
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Oreduate:. are readily sdepted to imdustirial ocaeere, and as they aseume
e influential positioms they temd to emhamce the standimg of theip undversi iy
vied¥is industry. ‘lechmioal umiversities find it easier to orgeaise precsioal
Weaiaing for their siudemis because of their rapport with industry, and thie io
partioulaply important with pegard to the admirsbls saidwich course system. W

There is mo doubt, thsrefors, that the tochaioal university is a useful
model for deweloping countries to oouidn.}_’l/ However, in view of the
areater difficulty of staffing ia techmological sbjects them in the hmaand tiee,
seme inuternational asssistance may be Becessary. In obtainiag this aseistamce,
the establiochment of limks betweem techmios! umiversities im indusirialised and
doveloping coumtries cam be bemericial.

dyin oomnitiooen

Ome way of influemcimg the university to adopt & poliocy of mesting
industrial weeds iv to establish an indumtrial advisory committes, or s
Joint universily-indusiry board. ‘The latter mircht, as the name mggests,
have rather more than purely advisory powers) it could, for imstamce, ceatsel
the use of Cinance raised from industry for opecific purposes rslated $o
university-industry comoperation.

Lank of adequale chanmels of commiRication oftem imhibits such ossoperation,
and thewe com.ilteen op boarde, meeti: s repularly, provi s a forum for a
oomtiming dialorur  between university, industry and the resesrch institutesn,
In this way, nltitudes cam he changed, prejuiices reduced, and mitual
confidemce emrendered, which may in turm lead to the establishment of mepe
active bodiec ouch ao the imdustrial liaison centres,

1§/ 8ce Part tvoy ohapler XIV for the Polich oxpericnoe.
11/ ®ee Part two, ohaptor RVII ror the Yugoslav experience.,
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y 08 ia India, the univeraities fiad it diffioult to comoparete
with iadustry, specialised institutes may be set upj the Indian Institutes
of Tochmology and the Iastitutes of Managememt are good examples. Like
the techaical universities, these institutes are tertiary-level institutiems,
with high standards of research and teaching, but with a definite industeial
eriemtation. Faoculty ars often interchanged with industiry, undertake paid
oconsultancy and do applied research with a clear industrial objective,
T™ae, these institutes face no great confliot in goals, and their standing
depends largely upcn their suocess in meeting real iadustrial needs,

It is, however, essential that they be staffed by faculty who are at
least as well qualified - though, perhaps, in a differeat way - as their
uaiversity counterparts. Staffing clearly poses a problem for developiag
oouatries, wvhere there is usually an extreme shortage of scieatific and
teohmologically trained staff, so that intermaiional assistance may be
Recessary, ¢.g. through linkages with established imstitutes, either ia
aperienced developing countries such as India or in industrialised ocoumssies.

% T

Seme developimg coumni.ies suoh as India, Indonesis, Kenya, Malaysia
od Nigeria have found tha! a useful interfacing umit betwoen imdustry amd
waiversity is the management institute, association or foumdation. It
oonsists of a voluntary association of business enterprises from both public
od private sectors employing a small professional cadre of trainers amd
oonsultants to service member companies. It often draws also on appropriate
faculty members from the local universities who work for the institute om
s part-time, fee basis. This procedure gives these faculty rembers a valuable
ooatact with business and makes their university teaching more effective.

It also limks industry to the resources of the wiversities and oan lead to
valuable research and consultancy contracts. 3Jometimes goverameat subeidies
are provided, but usually the primciple of mutual self-imterest applies,

ad the institutes are self-financing «

1§/ See Part two, ohaptcr XV,
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‘poushoul this report there has run Lhe Lheme that prenl co-operation
camod be impoued, bu!l muul be woluniarily entered inlo on Lhe bauio of
i tunl uclf‘-utareut.u]l Amomy: Lhe more imporlanl voluntary agremcies ia the
buoineus world are tho chambers of commerce, \rade asuocialioms and professiemal
bodies, ‘l'heus can be waluable imicrfacimt unily belween induwtry om the ons |
hand and univepuities amd rescarch insiituies om the olther. Simce memberuhip _
iu wolumtary, polivy ic domocratically decided, nmd any commitmest to ogm
operation iu likely to have the usupport of the majority of members « vertainly
the more prosreuaive omeu who have wout (o rive amd to main from uo-opemtlll;

‘he School of licomomics at ielgrade Univeruity sigmed a lomgeterm
m:nmi('in 1971 with the local Chamber of Commorcs, It providaeu for noe
opersbion in ormniningg  posleexperience courues lor praclising mamageors)
advice om rurricula uo as lo rolnl,e'thon Lo the meadt of indaotiry) il Vucle
thbien Por stad e Lo mmin dndwsbebad avperionee mul For Aaf € Lo wderiake
projectu for llelyrade imdugiries. The School of Keomowinu mow wmeels over
3% per conl of A Cinrmieind need s From Lhic et cimibar eoveemonts,

The Stantord Rtescarch Tastituie hac helped esiablioh isusirial revearoh
orrakinations :a ueveral developimy: countries, imcludimge ragil, imdta,
'eru amd 3inopore s ) Co=operalion wilh local orpraainilions besimg with the
fenuibilily uvinidy, w0 Lhat commitimon! Lo ihe projcct by Lhoue who are poin
Lo uperate il iy gecured trom the vory utart. ‘''he combimilion of profescieasl
exporionce from the Lm:h!\ulo;tit;n.lly advanced Weultorn world amd imtimato knowledse
of the local onviromnmenl amd practices hao imun tfound Lo he el'feclive iR

wmeeling: Lhe noed. of imslusley ast rovermmonl iR dovelopimy: countrieu,

wary

Miu chipler hae done mo wore Lhaa mention some of the imutilutional
formy of linkare Lhol experiemce hic Jhown Lo be eftective. ‘Me digeuty of
participants! papers miven in rart lwo dewcribe Lhem wore Iully. llowever,
the noed for Mlexibilily, whwlalion wul pevimcatnlion rowainity For onoh
country hau it own  characterictic: and mot find it own nolutionug,

ia doimgr a0y il can protf'it from Lho experienno of olherit,

W 8cc Parl dwo, chapler RLTL tor 4he Ghanainn experionoc,
w 8ce Pl dwo, chopter VITT,
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Vo ROLE O UNIDO

he three workimg goroups produced many suggestions ao to what UNINO
sight usefully do to promotie coeoperation amony; indusiry, universities end

rosearch imstitutes, Moot of theno vygmectionn fell into one of three growps,
namcly, oommunioation, innovation and evaluation,

o Latlo

Thers is oftem a lack of commnicatlion heiween the thres partisey
uaiversities do not kmow the needs of industry, amd industry is mot suffioiemtly
sware of the resources available in umiversities and ressarch inoiitutes.
Nemoe, the fundamental problem exiute of identifyins needo amd resources i
moet them., ‘lmken on 3 world-wirr scale, this iy an immenue tauk and clearly
beyond the capaciiy of any ome international agency. Nevertheless, UNIDO
oould play an important rolc throwsh its network °f field advisers. 'They
oould feed appropriate informalion aboul needu amd resournes into a cemtrel,
computeriged data bank al UNI) headquarters, ‘hene daila could be made
available to Uovermuenis ni well uu o United Natioms apencies amd offioers,

Intermational useminaru, conforences amd workshops could comtribute to a
wider and Letter wnderatanding of $he prohlem,  Moat meaelings should, however,
be ommoeored with cpecifi. dopian and  xperionce ralbar han with theoretiocal
sbjects., Since it appearn thal senior povermment officialo auy well as
industrialists and, ncademic leaders are siien unaware of the importance amd
practicability of coeoperation, UN1DX) could ucefully bring them together
in an effort Lo peravade them of its advaniages,

Maculty exchange programmes could aleo help to educate those who vould
imfluence others Lo adopl a more co-onerative allitude. I'rohably it would oftea
o necesaary to exchange taruliy from developing -ountries with faculty from
industrinlised ones beca:ne Lhat is whoro mos! experiemce im co-operation
is to be found. Wherever pouuible, however, ecxchamres between developing
ocountries within a rerion chould be encouraged ia view of cultural, social,
political and other differenccs.

A critical aspect of lthiu tralming preceur io the equipping of existing
or potential direclorc of research inutilules amd the various intertaoing
agomcies to underiake ‘heir vitally important roles. Jenior fellowships
for thic purpuve could provided, aiministered and momitored by UNITO,

=




Prom time to time UNIDO has the opportwmity to wdertake & major preject
te initiate co~operation among industry, a university, snd a ressarch imsti-
twte in a particular ocountry as part of a Govermment's development programmes.
Bew that the Lima Conference has decided that UNIDO should give priority te
esrtain industries such as sieel, chemicals, dgmurm amd agro-based or
reloted industriee, it may be easier to organise such projects, einoe the task

of matohing resources to needs is somewhat simplified.
T™he Expert Oroup expreseed the hope that UNIDO would, with the establichment

of the Iadustrial Development Fund, be increasingly aotive im imitiating
projeets designed to emoourage co-operation, e.g. by helping to establish
the appropriate interfacing agenoies deeoribed in the previoue ohapter.
UNIDO already has gained valuable experieace in doing that. For
emmple, it assieted in establishing the Hasan Brkié Imstitute im Yugeslavia
and the hr-rwnituto in Turkey Yy providing fsllowships, expert advice
and squipaent. The organisation has also helped these two imstitutes te
oo=0porate on & joimt research projeot om quality oomtrol im irom aad steel
produotion. This project is join:ily finamced by UNIDO amd the Turkish stesl
intustry. In its turn, the Hasan Brkié Imstitute hae provided, with UNIDO
sssistance, staff members to work on meiallurgical research in Igypt aad
Trley . Here)them, is a good example of the immovative role that UNIDO
osl play in establishing not just reeearok institutes ae muoch but also means
of colladorating to the demefit of more than one developing couatry.

Roaluation

Throughout this report emphaeis has been placed wpoa the need fer
superiaentation and for each ooun.ry to evelve a aystem of co=operation that
18 polevant to its own situation, However, if the maximum advantage
is to be guined from experienoce, objective evaluation of that experience
48 required., Here ie an important role for UNTDO. Ae an intsmational
ofgaaisation, it is well plaosd to review the experiemcs ot collaboratioa
ia samber ocountries and to pass on the results of that evaluation to others.
It oould, therefore, usefully comduot pilot surveys im, say, four respective
dwveloping countriee to ideatify needs and to evaluate the degree to whioch

&Y See Part two, chapter IX.
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thay have been mei hy the ' achinery Fopr vollabeention tha. exinta iq thnoe
oountrion.

Tt wags the view of Lhe Export troan that WD) should rive special
atteation to identifying wicuesuful oxporience of collahoralion in industrial
research and o promotinge similar developwemti in other conatries.
lmiverovities, research imnulitules and ronreusentative industrinl organisations
ronld al) provide UNIM with data on thoir cxperience of co-operation,
whether pooitive or nesutlive, and uome would be willimg to provide rasourcen
to stimlate ro-oporative venturcy in other countrieu., Fxampl:u of the kiad
of rvecourues that Lthe ixpert froup Neoling mgprested mizht be provided are ihe
followit

Advice on fornulating reancarch poliocy, managing voocarch aad dovelopment,
arnloating reacarch methodolopry and cilabliching rasearch institutions

Provinion of rouearch ffaci it te:: 1o cupplement thooe of relatively
wdcmteveloped insd bt Lona

Asslidance in establiching new indusireic: on a joint-=venture basin, ine
elwling interal rescareh ad development departmenis where appropriate

Provizion of ilraining: tor neienlintls, retcarch managers and univeroity
tlaadenls

Btablichmenl o' link: helween wetl=developed inctitution:t wad thosn
regquiring ausistanen

Rxctewye ol intorn Lion, publicibionng and Yknowsh o w"
Racruitment of cxpert:: Cor INFIO pro ject::
mcouraced by the willingmeoy of 1‘:-u'tiri,m.nl-u Lo help in wayt auch

ag thoue, Lhe xperl Uronp Mecbins el thal UNITDO ghould andertake a
survey deui,mod Lo icentily the reoources available Lo promol: aneoperoiing
in pesoarch and developmeni. ‘'Chese resonrces could thema be matched with needu
ac they became known, tN1is: actinge as the Pacilitaling arency in whatever
mamer might be approprinte Lo each individunl cave.

o ein
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1. THR NOLE OF TWVIBNACING UNITS ADVARE WITED XENONON
WIVIRSITING AND TRRIOYRY

R.Y. Arafield

The Yaterehed yoor for iscressed collsboration detwesn waivereitiens and
tadustey in the United Kingdom was 1965, when a conferemse on the sibject wae
orgwined by the Confederation of British Imdustry and the Gommitten of Vice=
Ohaosllorn and Principals, ™e conferemce was followed bty the estadlishment of
o joint committee of avademios and industrisliste end s report was publivhed
on the relationship between universities and indusirial research.

In 1967, the University Oremts Commities, which is the major souroe of
university funding, set acide two milliom poumds o pump-prime industry-
oriented ventures proposed Ly umiversities, with the inteation that thess
should either hecome self-supporting or fimamced from gemersl uaiversdty
funds .

Alihough mmay inmovations (lowed from this initistive, pevheps the met
imporiamt was the entablichmeat of a large mamber of interfaoing unite
decigned to bridge the gap batween the ponls, needs and attitudes of
universities and imdustry.

Many of thewe units started from a small amd cimple base, i.e. the
appointment of an industrial liaison officer exercising a Woad ocatelytio
role at the interface betwesh universities and industry. Other universitics
get up centres for induntrial comsultamoy and linison to negotiate
conmil tamcy and coniract research, mmd to criablish contsois with industry
which would pemerate additional income. Several universitiss have oreated
companies required to operate om a hucsiness basis,

"he comseneis is that these experiments have oa the whele besn mocessful
and worthy of stnudy by uaniversities in developing coumteies.




3. GID MBER EARN CUNMIUIION 70 TR NUUVRSALEMAONN
OF MVILAPTN OOUMNTRTD

7.0, Naraard

The hay vele of market ressarch ia sssisting the iadustrial isstien of
doveleping countries is to help emsure that industrial research, technieal
o0oiotance and direct foreigm imvestaent shall % applied most offestively «
soough an vaderstending of the sharecteristiocs of the market comcerned. T
leads % induetrialisation projecis that create the products and sepviess
b0t dooigned o meet the real meeds of the pepulatien, with bemefite thet
1asludes '

Baleing the standards of living, ausritien and health

Providiag secure spleymmnt in the indwstry emoemed (wvhother '
threough natiemal or miltinatianal orgmmisations or any of the
vorious forms of joint venture)

Inpert swbstitution mnd export eamings petantial

Purthovmere, the applicetion of market research in develeping esusteties
poovides oppertunities for training local staff and the tvemefer % then of
iille and Imowledge in meritet research and other marketing-related diseiplines,
™ asguisition of such skills adds to the reservwir of MMRAGERERt Fessuress
in these couatyi:s,

As doveloping scomonies grew, the tastes and dehavicour of the pepulatien
change (as 40 those of the imdustrial Orgamisatiams ¢hat serve them). These
proossses must be monitored and acted upom i the industrial aystem is to adept
% thess trends and to previde the goods and services agprepriate beth to the
Mods of the local population and to ewport marhets. lenoce, the ostablichment
of o healthy lecal market research industiry is an integral part of suocessful
industrialisation.
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1T, SMUBY OF it MBATTUNS DRRHBN INBISTRY
AL OFFICIAL NUBRANCH CHIMNNE - A
BUANEBI UL INTTON

d, Copdoro and V. Reip

Jpain has evolved o mmber of imstitutions deuigeed (o premnte uo-

operalion wrng: induotry, universitics and revenrch instituteu. Awouy ‘hooe
npe the Followineg

(a) '"me Quperior Iward for Bcieatitic Reuvcarch iu am onymaisation of
the Miniotry ol Wluoation amd Scieave which vo-ordimates the research
institutas depondent on ity

(v) A Legiutry of Comtraciu for the ‘Iremafer of ‘Techmology has bewm
cpealed within the Rimiulry of Iaduuiry to auseus the availahility of loreige
lenhmolopy, rapulate itu ncquicitiom amd promote ito atwtidion Lo lonal
aemiuy

(c) '"ho Sciemtifir amd Techmiocal Hevearch Adviusopy Commiguion Wag
heom oulnbliuvhed to prumcic recearch by makimg Fimamcc available, forwulating
provenrch plamu amd founding rousarch asuocimtionc. ‘'fne research plans
voncl ol of comtraciu with companics whorehy the Advivory Commiucion grante
the company a loun of up Lo % per cveml of the tolal estimate, with favourable
termu of roimburoement, Approvel progsrammes are supervised by Fxeoutive
tnmmiceions of' Lhe Adviuory Cowmigsion, ‘fheue Execubive Commiuuions keep
in cloue touch with the compomies dupime 1the period of Lhe resecireh
propeamee. Au o rewuli, a uselul reclalionchip builde up boiween industiry and
the revearch cenbreu, and il may lead Lo reseapch comtracis on other mbjectu.
e Advivory Commiuucion promoles Lhe creation of reucarch associatioas ly
brimgtinge togrethar companies with sinilar needu, developin: work programses
aml eutabl ishin: co=uperative research cemtres. ‘e Commicoion auboidisce
theue nuuociatioas by up Lo 50 per cent im the early yoaru, tapuring off ue
tncome builda upt

(1) ‘'he Univeriity-tompay Foumdation hau rocently boen npomoored ly the
Nadrid ‘hambeor of Commerce Lo prowmolce vo-operatioa betwvon induuiry amd
recearch inotilulions, .ponuvor revearch projectu and pnblich reoul to,

Exporicace of promtinge co-opernlion belwcen imdustiry amd rewearch
gactitutions in lpain would ovugyest Lhal imdusery chould be iavolved from
the utari} temporary vubaidieu may bo required, amd the charis of pinke
rroatly strengihenu (ke relationchip.
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IV, UNIVERSITY-INDUSTRIAL RFSEARCH ORGANIEATION =
INDUSTRY CO-OPWATION : HI CASE OF YIGERIA,
WIZH BNPHASIS ON THE UNIVERSITY OF LAQOS

di. lnaboro

Universities, 00lleges of technology, polytechmiocs and industrial
seoearol erganisations play & key role in the industrialisstion of develeping
ocsuntries. Mowever, they are often relatively new, and faculties of enginsering
may Yo the last to be estublished. Another problem is that policy im the
mltifeculty university may be largeiy decided by those whose acadenic interests
are Mot very closely related to industry.

Nevertheless, the Faculty of Engineering of the Uaivouity of Lages
is iavolved with industry, providing consulting and testing services. The
Teculty was started by UNESCG and i:s laboratory facilities are incressingly
boing made aveilable to imdusiry. The Federal Institute of Industrial Ressareh
is situated at Lagos and co-operates actively with the university W havisg
acadenic members on its management bosrd.

™e Nigerian u;uvouitien feel that ‘he best way of serving imdustey ie
te produce a steady supply of highly qualified engineers. This invelves
preactical as well as theoretical training amd for this purpose the University
of u.u proposos t0 build an industrial oentre which wili be a faotery
”Iu in which each engineering student will spend six months of his four=
year course. One of the largest ssotions in the centre will be the resseveh-
ond dovelopment section, and i: is hoped that it will be extemsively used
YW %otk public and privete sectors of industry.

The Nigerian Governsent has set up an industrial treining fund vheee
purpose is to reimburse firms for what they pay students who are rocedving
prectieal training with them during the lomg vecations. This brings iadustey
and university sogether with wome finanocial inceative. Supporsing this
asve tewards oo-operation is the appointment of an imdustrial relatioms
offieer in the Faoculty of Dnginesring. His main functions are to place
students in industry d\u;ing vecations, to monitor wmuoh treinimg and te serve
a8 ¢ limk between the Paculiy and industry,
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V. THB LINK GRS INDUSMY, UNIVIRGTTING
AND RESEARCH INOII'TUTES, WI'YH SPECIAL
RUVERINICE 7O ‘PHE WIYPTIAN IRVIRIBICE

¥, Garrena

Rgyvtian universities have mot been pariioulerly sctive ia indusizial
pessarch, and Ngyptisn industiry has relied maialy on imported techmolegy.

The Rgyptian National Rewsarch Centre has been entablished to be the limk
botween ressarch and the cconomy im genersl, tut it has mot realised this geal
beoasee of poor contacts with industry, a promotion policy based on treditional
scademic recearch, lack of ntaff experiemced in indusirial ressarch and
wreamoratic ocoatrol.

hic problem hac been examined Ly a series of committees. Wctors
premeting more muccesuful co-operation oeem 10 be a greater svareness by
sanagement of the importance of inductrial researchj the provision of fimancial
inoemtives and better promotion pronpecto for staff undertaking industrial
possarchy the establichment of reuvearch deparimento within industry; the
appointment of recearch conuuliants to industiry from the research institutesy
and joint attemplo to adapt imported lechnology Lo local con’itions.

WIIN0 oam play an inperteat rele in develepiag limke betwesn iadustey,
walvereiiion and ressarch institutes by enconrasing the exchange of
information about measures that have proved micoessful im promoting oo
operation and providing the emperis and equipment necessary for the successful
dovelepment of joimt industrial research in come developing ocouniries.




VI. PAGT AND CURRINT UNBSOO ACTIVITID B
EBUOATION- INBUN WY 00-OPERATION

A. Goodyonr

Slase its sreation in 1546, UNEBOO has beon concerned with the appliestéen
of solense % development, Wt educetion-industyy ocelleberetion Yagan t¢ reseive
@ostal prierity avound 1960. Assistance prograsmes hove ineluded msy
fastitution-Wilding pre jects, halping member Btates to weate or strengthen
tastitutions for training scientists, engineers, techmicians and techndenl
achers .

UFES00 has ovganised s vide remge of regional mestings concerning
sostareh prioritios and the promotion of regiomal co-cpevetion ia resssseh.
W00 has alse provided supper: to many regiomal or intermaticnal ressapeh
omtees. 0Sines 1970, education-inaustry co-epevation has besn ons of the
" priority aseas for UNBECO prograwes activities in enginesring efueation, amd
My papers are available fros the Divisien of Techmelegical Ressarch and
Nigher Bimeation, UNBSO0, sons of whinh contain iateresting emmsples of
st=eperation in developing countries, worthy of wider diceuseien ia othey
omatrios where cimidar problems sxist,

" Bhaeatien-inlustry co-oper:tion is one of thess areas in which mpe Wham
oao Undted ¥a' .ons agoncy has a preper irterest. Thue thewe 10 med fer )
atimmous oconmiltation through interagemoy agreements aad intereseretasdieot
osasultative nectanisms mich as al ~eady exist between UNINO and UNSN0O,

In addition, whers UNIDO fie.d projects exist in industry in the seme
oumtries as UNESCO projeots in universities, attempts should Y made te
dovelep pilos exarples of oc-ocperation in specific fields. Ia develeping
Ui es where industries are being established with IO guidanes, eom
oparation with WBSCO and the Internationsl Labour Orguaimtion may prove
mefioial, esmpecially fer plamning waiversity and other ciucation md twaining
Ogianmes .
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VII, 0O0<OPRRATION BNTWREN HEIBAROH INSTITUTES FROM DIEVISLOPING COINTRIBS AND
JINILAR INSTITUTIONS FROM INDUBTRIALIZED COUNTRTES ACAINGT THS
BMACKGROUND OF MATBRIALS RESFARCH AT MARMARA SCIENTIFIC
AND INDUSTRIAL RESBARCH INSTTTUTE

b, Mcer

'‘the Joientific amd echnioal lecearch Conncil of ‘Markey, which iu
connecled wilh iLhe Ortfice of Lhe I'rime Minisler, wau founded in 1963 to
develop, promole, orpanlze and co-ordinate l'undamenial and applied rouearch
In yrience and onyrineerins.,  In 1966 il was deocided Lo eutablish an imduotirial
rosearch institule, which came Lo he known nu Lhe Marmara Scienlific amd
industrial ftesearch institule,

Phe tncGibebe saddod an B0 gichle e arpanisalion ol soveral peocareh
Lo ad Pagd iy nmiversitiony Lhe abjoetive e 1o acemntlate experiona.e
hetore Lhe fiebjitnle b LF beene opevalionals Me Dol idbul e wa: buill in &
erowing inducirinl areu near Lhe lown !V tebrny which made condaet with ndwstry
eauy, 1L underlakes research on mterials, clectronics, applied malhemalicuy,
induirial chemisbry, operations rescarchy [ood lechnoloyy and miirition, each
ol which has o eparale research unil,  IWo other unito m o2 belnge slarted, in
mechanical. cweineering: and appiicd physicis,

The Malerials Peuearch bivicion al Marmara started in 1968 wilh Lhe
appointmenl ol i direclory loday il hav a sallt ol H0, of whom 24 are
scientisio, ‘'the Bivision'y research progsramme conaoiule of 10 per cent
bauvic reucarchy, 7 per cenl applied research and 7 per cent development
reuonrchy lronble-ghooling, tesli, analyuses cle, !4 hau beon receiving
Lechnical assictonce from UNTIO since 1974 in the form ol cquipment, experi
advice and traininge,

An amporiant development in internalional coeoperalion hac been the
relalionship belween Lhe Materials licsearch Division al Marmara and Lhe
Metallargical inclitule Hosan Prkic in Yurooslavia, Marmara unlertook a
co=vperalive projoecl lor Lhe develupmoeni of qualily and process conirol
cyulems in a major "urkich ulecl plant, oelecled as mooh importunt from the
slandpoinl of il iwmpacl on the induulrial development of the vounlry .
'roviusion wau made for uubconiracling parl ot Lhe work Lo Havan lrkil amd,




oinee inare could not pay for it, WTIO previded the mecessenry funds.
The Marsare experience illustrates the valuable role that UNINO

an play mt caly Wy providing equipment, uperts aad treining Cor setting

wp & new institute, but alse Wy facilitating co-eperesien betwesn institutes

in doveleping couatsries %o their mtual advantage.
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VIII, COSOPIFA'PIVE EMORTS 0o INDUSIRTAL DisVELOP MEN'™Y
APPLTCABLE APECTS OF 'THFE JIANIRD RESKAHCH
INSPEMTE KD ERTINCE

W.l. Harwood

he Stanford Renearch Ilmsiitutets muineus comsistus of nolving probl eme
for induatry and government on a contract Lasimand it operates on aa
international uscale. 1t was oreated 30 years ago by Stanford University ia
California, whioh had neen the need tor universilyeindustry linkage via
research and conmlting nervices to the mutual advantage of hoth parties.

Formal iiep between SH1 and Stnnford University were cevered in 1970,
but clowe professional co--operation continues, which permits the Univeruity
to cuncentrato more on acardemic research and SH1 on solving practioal
problemu. An essential feature of all 311 projoctuy is thal their cutcome is
imporiant to both the instilute and the client, As a result, bolh are
siakeholdery in the project, and both co-operate to attnin mutually desired
ende.

Over the years, Sil lias helped eutnblish rruearch instilules in many
countries mch as liranil, india, Japan, Lebanon, Verm: and Singapore, T4
aloo conductn juint studien wilh oversews inasliluteu, whic'. are valuable
in the training they yrive Lo local gtalf. A pood example was an inquiry
on the couis of urban infrastrucliure in India, underiaken jointly by SHI,
the Wew Delhi 3chool of I"lanning and the 3mall Industry lixlension raining
Institute, Hyderabad. 1t chowol the value of exchanges between pudlic aremvies
and industirinl investors and the need for betier frindinge of interprofesaional
collaboration,

3R1 hao heen a member ot ‘he World Aswvosiation of Tnduutrial amd
Technolopical Kesearch Organizations (WA!'TRO) since ite imcepiion in 1970
and takeu an aclive part in ils affeira. 1t in felt Lhal WATTRO can make
a valuable contribution 'o developing: ~ountry instituiions by the exchange
of experience of research and rcoearch manasoment,

‘e Inatitute believen thal emphavio ohould Le placed on modernimation
rather Lthan just induoirialieation, economiocally and socinlly efficient
techmolopy rather thon advanced techmoloyy, lechnology compatible with that of
the inductrialized countries, a multidisciplinary approach io problem solviag,

and more joint collaboration beiween orpanisations in the Western and third worlds.
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I) . MEMLLURGICAL INSTITUIE HASAN BRKIC SENICA,
A CASE S1UDY OF CO=UrERATICN Wivu INDUSTRY

K. Kapetanovié

The Netallurgioal Iastitute Hesan Brkié Zenica was founded in 1961 te
meet the research and developmont neers of Yugoslavia's sieel industry.
It was decided to locate the Institute in Zenica, since it is the cemtre of
tho oountry's stecl industry, thus making every=day contact easier, It
conoentrates on four categories of research: (a) process researohj(b) produot
researchj (c) metallurgical engineering studies} and (d) fundamental research.
It seemed unrealistic for a country like Yugoslavia to try to develop
completely new processes, and it was felt that the aim should be rather to
adapt technology transferred fromn developed countries. 8imilarly, prodaoct
research is relatsd to the country's own needs in that its aim is to evelve &
special product mix which attracts higher prices and contributes more to
the mational eccnomoy. Metallurgical engineering studies are confined to leoal
problems, and care is taken to enaure that fundamental research shall be
limited to what is withip the human avd ecomomic resources of the country.

From the start the Institute has established relationships with
industry on & contract basis,whereby the obligations of both parties are
stinulated. To establish this essentially husinesslike relationship, two
condition: are needed, i.s. a researcr-minded industrial management and
ooafidance in the insiitute!s capabiiity. Tor this reason, attention has
t0 be paid to appointing researchers with industrial experience, for they
aro bette> aole to bridge the gap between tha research imstitute and industry.
Also, *he institute has 2 bs market-oriented and willing to adopt an
aggressive marketing policy. Hasan Brkié has made a point of constituting
working ressarch teams noi only from differcnt disciplines, but also from
industry and univercity as well as from its own staff. Tais ensures a
degree of commitment to impiementing the recearch results and helps to
bridge the communications gap.

The Institute seeks to co=operats with similar organizations in other
developing counirias and has a joimt project with the Marmara Research
Iastitute in ’mrkcyzi/ and the Central Metallurgical Research and Development

28/ 8ee Part two, chaptor VII.
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Inntdtute in Heypt. ‘e latter io comcorned with the improvemsat of the
quality of im0t mouldu = a major problem in the Ngyptian uieel industey.
Mnuan lekid oweu much to NI, for il provided fellowchipa, enpertis

anl oquipmeat im the firul utage amd, later omy utaflf mombers for the
ekich and Weyptian oollabopative projeciu.




K. O0-OPERATION AMONG INIVENSITING, INDUSTRIAL RWSEARCH ORGANISATIONS
AND THE ROLE OF UNIDO IN THIS QO-OPERATION

T.A. Khan

In the years following Pakistan's independence, industry relied
largely on imported teohnology, and the universities wers concerned with
academio teaching divoroed from production. Now, steps ars being taken to
make education serve socio-economic objsctives. Priority is being givea
to the ocreation of research facilities in universities, and government
policy is that this research should be goal-oriented rather than fundamental .

In addition there are institutions providing conmlting services,
wuch as the Pakistan Industrial Technical Asaistance Centre, which upgrades
skills, produces new designs of equipment, and givee technical advice to
induetry, '

The Cotton Textile Industry Heaearch and Development Centrs wae set up
in 1973 to assist the largest private-sector industry of Pakisten. 8o far,
11 UNIDO exper.s have joined the Centru, which concesms 1tself with textile
tedhmology, industrial ergineering, product development, textils chemistry,
applied research and instrumentation.

The largest industrial research crganization in the country is the
Pakistan Council of Scientific and Incustrial Research (FCSIR). Among
its staff of 2,000 are some 90U scientists, many of whom have been trained
in industrialised countires. The Council's task is to promote sciemtific
effort, largely by estavlishing national laboratoriee and institutes at
Karachi, Lahore and Peshawar. Laboratory reasarch is converted into
industrially feasible projects through pilot plant investigatione to sucoese~
ful commercial enterprices.

The Federation of Pakistan Chamberz of Commerce snd Induetry has
enoouraged close collaboration betweem the ccientific staff of PCSIR and
iadustry. In functional commitiees scientists and industrialiste discuss
together research necds and research results, which leads to better undere
standing on both sides,

Government pclicy is that industry shculd earmark | per ceat of its tusee

over for the support of research and development. Vigorous efforts are alse
being made to forge closer links between universities and industrial reseasrch
orgmisatione., Some of the POSIR labo—atories are loocatrd olose to Wmiversie
tiee to facilitate the exchange of scicitific staff.
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XT. RESFARCH-TNDUSTRY LINKAIES -
PIHF KXUERTINCE IN CIURKEY

it.h, Lalkaka

At present, Turkish mamufacluring enterprises, both State aad private,
do practically no in-house research, and the techmologiee employed are oftem
inappropriate or oul of date. llowever, the I'ourth Natiomal Development MMan
is expecried Lo lay slress on science and techmology, and UNIDO hae beea
involved in the establishment of new research rentres.

‘"he first slep = and one oflen missed  ig {0 survey needs butore the
decision is taken to set up an inolitute. Ior example, im starting the
Materials Nesearch Unit at Lhe Marmara Scientific and Tndustrial Research
Tnetitute, a UNTI) consullanl was engaged to make n survey of reeearch
requirementis to ensure thal Lhe facilities and programmes were demand=based
and not oupply=vriented.

"he ideal siluation iu where a sponsor pays for Lhe research, which is
thus subjected Lo the tesl of the markel. Tt in most developing countries
research gervices are expected to he supplied "free" to Laxpayers. lindoubtedly
the beut motivation i the personal involvement of the end-user in the research
task. '"hic pronciple has been followe' in several !INITT) projects im ‘Mirkey
such as the Marmara Research Institule, Lhe (omen! Research and Development
Centre, the ''extile Iraining ani llesearch 'entre, and the Leaiher Research
and Training Inotitute. 'The laller three all romhine iraining and reesarch
under one roof, thereby facililaling inleraction belween the two functions amd
esnsuring that research shall he transferred into practice via training.

‘he Marmara project is the firsi in ''urkey Lo have a national as UNTDD
project co-ordimator, who is aleo a professor al the Istanbul "echnioal
iniversily, thus strenglhening university-research=institule-industry linkage.
™e Textile ltesearch Cenire ic cstablishing an advisory hoard to increase
participalion by private induciry. ‘his methol has been found to work well
at the Leather Recear:h Tnslitule, which serves numerous small, scattered
footwear workshopsy each wilh a small oulput. 'he varticipation of the Chambere
of Commerce and Industiry has been parti-ularly helpful here.

Tt has been found that the Lechni~al acsioiance requirements of countries
4l the developmen. level ol "wrkey rall for a deparlure from conventional
patterns and the aloption of innovalive forme - a challenge which UNIM) has
beent able to meel nuccennfully,




RII. TR APPLICATION OF SCLINCE N 7CLISE INDUSTRY
R, Waj

In Pelond, theory is closely linked to prectice and the efforts of worbers
{im Soth soientific and economic fields are conbined to attain the best reemlss
in the realisation of production targets. Soientific research is oconducted
in four groups of imstitutionst (a) the Polich Acedemy of Sciencesi (b) oellege
imetitutes, polytechmics, universities; (c) government research iastituses|
and (4) industrial ressarch centres. Typically it is the institutions in the
third and fourth groups which work for the benefit of industry, Wt they
frequeatly co-operate with othsr groups. h

The organisation of research in Poland car be illustrated by referense
to the Sea Fisheries Inatitute in Gdynias, which has operated for 53 years
and employs 70O persons, of whom 3100 are scientists. Any ressarch ides put
up YWy an enterprise, industry or ministry is examined and, if acoepted, is
enbodied in a contract which sets out the objects, states the budget and
describes the opersational arrangements and mitual obligatione.

Research activities range from routine laberatory etudies through
lioensing arrangemenis to long=tern research projects for a whole indmetsy.
Large enterprises may have their owr regearch institutes amd informatien
oentres, tut they work togather to fo:m a nationwids information aystem.

Bilateral contactis betieen scientiete in enterprises and experts frea
indastry in the Iamstitute enable rescular axchangss of ideas. The namagers
of the Institute meet regularly uiih the dirsctors of the enterprises to
enoure 0o -operation and disserination of research results. An example of
Shis succeseful joint reeearch was thc discovery by the Institute's researeh
vessels of riok fishing grounds, which ware thea oxploited by the Pelish
fishiag fleet, emabling the entire cost of the research to be covered fer
soverel years.
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KIII. OO«@PHRATION AMONG INIVWHITIING, INUHSTRIAL NMBIARON
ORGANIZAYI'IONS AND INIWSTHINS IN (HIANA

“:o A. ')nloﬂ

Nefore Thana atlained itz independence in 1957, thera was omly one
umiversily and one research institlule, and moolL of the indusiries were
either privalely owned foreipn ones or tmnsml.inui 8, depending on the
overseas parcal ~ompany for their research. Now ihere are ahout 4% members
of the thara Manutaclurer: Aswocialion, of which the indigenous members
comprive aboul one third, Sinece woicl ol thei have very Limitod cduoation,
commnicalion belwcen Lhem and Lhe research arientiotc is difficult,
Frequently Lthe educated o-ienlist Lemds Lo look down on Lhe less well-educated
uginess man, and Lthore may sven e open ronfrontatlion,

"he thana Manufa~ilurer: Asuocialion is now playing an imporiant pari in
promoling co-operaiion helween Lhe Lwo parliec Jo as to improve Lhe posilion
of imdipenone mamifaclurers, The Ascocialion ~orparatlely and ila membera
individually are culablishing valuable conlacls wi'h universilies and research
inotilules. "he Kumaui lniversily of Iriunce and Ter:hnology iu veliing vp a
toawl lancy Cenbreg il Lhe Ghans M el Aisaintion, i ncollaboratien
With the overnment, hau establivhed ilu own Lechnical unil for industrinl
tretatae and conmidl lancy .

"he experience gained in thana chows how imporiant. can he the coatritmiion
mado by mmfaclurers aussociations and chambers of commerce ac inlerfacing
uRmilo, helping Lo bridee the allitudinal and commuinicmlions apo whinh g0 often
egint belween srience and induuiry. ‘'the voluntary nature of their membership
1o & vouroe of :tremslh, ag io aloo Lheir independence from povernment
oonlrol. "heir vo-nperation is Cirmly based on mulual self-interost, but
io direcied towaric Lhe larger inlorests of Lhe counlry and ilo penpleu,

!




X3V, CO-OPEMATION PRTVENN UNIVERSITIDE
U INDUCSTRY

Z, Osinski

In.pursuing university-industry co-operation, techaioal usiversities
ore in an advantageous position. They provide the matiomal eocomomy with
ongineere who are eaeily absorbed into industrial establishmeats. Secendly,
thedr research policy is industrially orisnted, so that goale in teaching
or pesearch do mot conflict. Students receive prectical treining alongeide
thelr aoadenic work and are often taught by part-time lecturers from iadustey
od by full-time academic staff. Paculty members are usually active ia
oonsul tancy and engaged in up;;u-a research in joint teamd which include
seientiste from industry as well as from university. They may also engage
in jeint research teams with colleagues from industrial reeearch instiwtes.

A good example of all this is provided by ths Warsaw Techaiocal Umiverslty,
whioh signs gensral agreements on oo=operation with big industrial eetablishamts.
These agreements stipulate obligations om both eides as to treining and
research. The Uniyersity is bound to give training to a definite mamber of
trainess from industries, to exchange staff and to engage in agreed research
pregrammes. The industrial concern often finances the purchase of equipment,
gearantess labtoratory space, and organises studeats' practioal treiming.

Bephasis is placed on continuing cducatiom, wi.l. lhe provision of
ovening and extra~maral courses, leading to degrees. The sandwioh coures
aystem ie aleo used, whersbty students alternats between six months im the
University and six monthe in the factory.

_ The University aotively co-operates with industry in research, en the
baais of an agreed five-year plan, oconfirmed by the State Commiesion fer
Plamming. It is recognised that thers may be a natural confliot between the
oreative individuality of scientists and the demands of the plan, and efferts
ere made to mest the needs of both sides. Where exira duties are reguived,
mire payment in made, which is used to offer financial rewards to sciemtiste
end aleo to provide a fund for ths purchase of additiomal equipmeat,

™us, the different but complementary interests of soiemtiete, the
University, industry and the State are recognized by all sides.
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V., COOPFRATTON AMONG TNTHISTRING, UNTVERSITINS
AND INIIGTRIAL HESMARCH ORGAN IZA'1ONS, AND
“HE ROLE OF UNTDD

S. Paul

The univeraily-indusiry reuearch system in India oconsists of four
distinet categorien of institutionet (x) waivereities, whioh are primarily
teanhing inotilutions) (b) specialimed institutes for science, technology and
management, concerned with both teaching and research; (c) national laboretories
for scientific and technological research and extension} and (d4) all-Indis
councils for planning and controlling institulions working in similar fields,
such as the Coun:il of Scientific and Industrial Recearch {CSIR).

In the Fifth IMive-Year Plan (1974-1978), indusiry-university collaboration
was specifically oncouraged. A new Department of Science and Technology wms
charged with the responsibilily of ensurinm that recearch would be orieated
to the uger. ''he major institules of science and technology have set up
industrial recearch and consultancy cenires Lo underiake asuignments for
industry. All staff consultancy is routed through theue cenires, and a ceiling
is put on the maximum earningy faculiy may receive from such projects. M jor
research pro jecty are undertiaken on a collaboralive bacis with several
institulions participaling, Use in mile of vioiting fac:l ty from industry;
students are siven inducirinl trainingj and pusl-experience courses are
provided for thoue already working in industry.

Among; Lhe upecialired imstitutions with close linkages with industry
are the Centrul leather Research institute, ihc Technical Tewchora Training
Tnsiitules, the Tnolilutes of Management and the Swall Industry Fxtension
Training Institutes At the other end of the srale are Lthe 100 or more
universilics, which tend to he the weakesl in respecl of collaboration with
indusiry. "here are prohlems of altitudes and values, maseive sine and
preocoupiation with undergraduate teaching, whi:h make collaboration
diffioult. lowaver, national councile like 'SIR ape beginning to stimulate
the interost of universilies in indusirial research.

Ao far as indusiry itself ir concerned, it is the large, enlightened
private ooncerns which have until recently been active in university-industry
collaboration. With the growth of the public sector, it is now the giant,
techmologically intensive public-nectior firme which are taking the lead.
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e Soverament 10 Webing the fosward move \yp, for enanple, offaviag s
$00entives, wheroly there io 0 13 por ot write-off for flasneing esifie
"e00reh prejocte. lhay feress are, themefere, coshining %o inerense
iverel ty-iaduetoy eollobovation in medern Indda.
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XVI. OO-<OPKHATTON BRIWIGN INDUSTIY, RESFARCH INSTITUMIS,
INIVERSITING AND 'WNLDO, WITH REPKRMNCE TO
THE KXPEWIRNCE OF TifM INSTITME MOR
INSTRUMINT DRITUN IN 1ITOARIA

K. 'opov

uring Lthe pacl five veariy Lhe tulparian Government has conlimsed ito
policy of rapid industrinlization, 8% per cenl of Lhe Lolal production of
the rouniry heing induclrial., 1 iz enviuaged Lhal 35 per cent of vapitel
invesiment should Le allocaled for Lhe implemenialion of new Leshmolnglies
and for the modernizalion of prodnclive processcu,

in 1966, wilh IIND' aszictance, Lhe [astilute for fnolrument Neuign wao
sclablished wi'h Lhe objectives of developing automation, incresuins
profuctivily, improving qualily control, Llraining produclion perconnel, and
vtulying the Pulure indusirialisation need; of Lhe counlry, ‘theue are
closely inlerrelaiel objecliveu. Wxperioncc hau chown thal nol only is
the development pro-es: imporlant, ml aloo Lhe implemenlalion, which

inevilably involves cloue inlernclion wilh induslry, For exampl oy hy ireining

olalf in Lhe new Lechnolories,

ver Lime, many of Lhe Lechnical ataff in Lhe Jnuti'ule moved into Lhe
factories Lo implement Lhe new ideas, which led the inutilule Lo establish
contaclc with the universities av sourceu of innovalion, Since Lhis ov-
operalion waus on a conlracl bnsic, many academirs hecame inlevested in
fevelopin;s protolypesywhich were Laken back Lo Lhe Inslilute Lo be alapted
For planl prodaclion, In Lhic way an intera:live gyulem evolverld helweon
induglry, vnivercily and research inslilute,

Au for incenLives, scienLiuls are paid exlra for work Lhal they do on
indunirial contracis) furlhermore, one of Lhe crileria for promolion io
ouccess in implemeniing rcuearch revul Lu in production. fIn this way,

uelf=inleres! is recopnized and reconciled wilh the needs of vociely fopr
grealor productivily.




8. Rietid

@elal, ccomaic and teshnological pregress implies a Mgh interdependonce

of individual social secters. In spite of the tendency of certain secters %

" potein a high degree ot independence, only through mutual oco-eperetion esn

the best use of scarce resources be secured, mttwluly since techmelegy

208 outetripped planning, derign and production and has orutod on ungeat aced
for applied rssearch. Developing countries must to o large axtent co-epevete
with each other #0 as to avoid "technologioal colonialism". They shewld

"ot simply follow the practices of ta&-frhltnd oountries, but work out thele
OWR strategies for achieving economio and technological prosperity.

s, research and educational institutions shou:d be oriented towards
7eal predlems of industrial development and imported tschnology sdepted threugh
egprepriate local research. MNost developing couniriss, faced with an asute
shortage of indigenous scientists, concemtrate industrial research in
tadependent r¢ earch institutes. Ther: is need, however graduslly to ereate
vestarch aad development oapacity within large industrial enterprises, to
Wing research and implementation ms close together as possible, as ia
fafwetrialised countries, where two thirds of research ocapacity is withim
fafuetry iteelf. In this way the exosssively academic orieatatiean of
waiversities and research institutes and the inhibitions of oontrel Wy
goverament turesucrats oen be aveided.

Sinoe Werld Wer II, Yugoslavia has industrialised sabetantially.

Wereas in the earlier years industrial researoh tended to be osnoentrated ia
the )00 or so research institutss, tcday most large industrial onterpeices
hawe their ewn risearch and development labdoraterice mploying abeut eme
Wird of the ocountry’s-research workers. Universities, too, have beem lished
% iadustry, whioch is increasingly partioipating even in their finaneing.
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Sl f.managenent sgrasmants, clearly definin: conipaotuslly the pights
ond obligations of the participating parlies, are becoming mere ocommes.
For oxampls, the Schuol of Flenlrical Maginearing of the flarajevo Universitly
has & no-operative agroement wilh Fnergoinvesl, ome of the biggest
slentrioal engineering enterprisec in Yuguslavia. [t imoludes fimamoiel
essistance for huildings and equipmeni, computer facilities, currioules
sdvice etoc. In relurn, the Universiiy is committed (e mesting specified
aoode of ihe eaterprive for research training.

0w -




-56 =

XVIII. TINDUSTRIAL RESBARCK AND DEVELOPNENT, SOME
ASPROTS OF ™MB ..OMWNGIAN NXPFRINN.

7.K. Roderburg

Norway is a small oountry with a population of only 4 million, Tem
-por oent of the working population ie employed in agriculture, forestry
ond fisheriee, and 40 per cent im induetryj there hae been a gradual shift
of the working population out of agriculture into industry and the serviee
tredes. Most induetrial firms are small, three quarters of them having
fewer than 20 employees. The population density ie low, and government peliey
favours induetrial dispersal away from the urban centres.

In 1974, Norway ueed 1.3 per cent of the gross ‘omestic product fop
research and development. PMinancing wae two thirde government and one third
induetry. About 44 per oemt of expenditure on research wae in the businese
sector, both publio and private, some two thirde being in industrial fivme
and one third in research institutes. There are three typee of research
institute: (a) inetitutes eerving a particular induetry; (b) institutes
working within a particular scientific area, e.g. geotechnical research; and
(o) multidieciplinary contract research institutes.

One of theee is the Central Institute for Induetrial Research, with a
staff of 320 and a budget of $10 million. Activities fall into three
categories: (a) contrects with industr.al and other clien.s (55 per oeat of
income); (b) reesarch oouncil projeots (25 per cent of income)j and (o) the
Institute-oontrolled programme of pilot projects, staff treining and
information,for which the Institute receives a grant amounting to 20 per oemt
of total income,

The fact that income to a large extent depende on the Inetitute's abiliny
to satiefy its oliente is a powerful incentive to respond readily to-the
sver-changing needs of induetry. Very close ocontact with induetry is required,
and the most efficient type of contraot ie that which evolvee through oe-
operation with a client on specific projecte. Ths beet selee promotien
is & succeesfully completed project. Although there ie mich repeat tusinees,
astive marketing of the institute's servicee is needed, which implies olese
oomtact with induetry.
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e Univeruity of Oulo du a clove neighbour, lul there 18 pract ally
o menperal.ion on peo ject work hevause Lthe Lradition Lu more anadent:
than induutrial, 'y contract, (he rooearch inolitule in Troniheim wes
croated by the university Lhere and operntev on campuu with professor: active
OR projecl work,

Norweprian «xperionce underlineu Lhe imporiance of paid rontracl researoh
& the prime wiivator of real m-operation, Senomdly, no-operation wilh
univercilion Ls ssuier il (hay are engaged in toanhing Lenhmslagioal mihjentis
and are loraled near the revesroh insiilule,
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KIX, THE CONSUITR WOYEMENT AL - !
THDUSTRIAL DEVELOMENT

P. o

The Intermational Organisation of Oonsamer Uniens limks oconsumer
crganisations all ever the world. These onganisations assist the trensfer
of techmology to developing ocountries, foster the develepmeat of natiomal
standards, identify consuner needs, and ring pressure on governseats and
industry to improve standards amd quality.

Mest consumer onganisations work closely with the gevermment, universi:y
and indepondant research establishments in developing and eecuting their
testing and research programmes. In this they premste cs-operetion and
research directly related to consumer needs.

Without demand from consumers, retsilers and mamifacturers for satisfactory
goods and services, there is a risk that uasuitable, unsafe or unreliable
goods will fleod the market. Osasumer organisations, Yy virtue of their
testing, reporting and consumer education, play & part in premeting eoconsmic
development . .

OConsumer orgenisations are ian s unique positiom to dremw on technieal hel)
from universi ies and research establ shments. Iy foou ing the sttention of
sslentists on practical problems and inwolving them in their megetiations
vith mamifacturers, the consumer organisatiomns help Wwidge the gap Vetween
soiemtific imetitutions and Lindustry, and between industry and the consumer.
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XX, M<OPERATION AMONG TMITVERTITTES, [NDUSPRIAL
NEIMRON ORGANIZATIONS AND INDUSTRIRS
IN TURKEY

T3, lirag

Tt is well known that nearcily and wastage of existing resources are
the two mrut imporiant problems faced by developing oounirieu. ‘To neglent
sclenlific dnia and depend solely on Lradilional forme of production is to
waste revources  Thus, co-operation Lelween institutione providing new
kmﬂedgo'md industry that can uce it to the national advantage is essential,

"urkey has serious problems in Lthis regard., Tndustrial research inits
universilies is generally inadequate and does nol meet existing needs,
Indusiry generally does nol feel ithe necesci ty for co-operating with

universities, and vome ol th¥ larger enterprises have oet up their own research

un’'ts. Others tuy research from foreign counlries. Recause industrial
enterprives ueem often Lo he unable Lo define their research needs, industrial
research eslablishmentis and universilles vcarry oul their activities mot
according to demands put on thom by industry, but according to what they see
ac the real needs.

The patlern is, Lherefore, a rathar unro-ordinated cne. "fechnical irade
achools and universitia: priviae indnetprial treising and renearch. There
are alwo public and private revesrch institu tes, commercial bureaux and ia=-
dividual sonsultantn, and the State mmcoursres wmall mud incdiwn=goale industry
to use their facilities, larpe-soale intuslry encourayes their development
and puis pressure on universities Lo Ao more industrinl resmarch and tu adapt
their edurntional programmes Lo industrial needs, Despite the unstiructured
nalure of the 'urkish myclom of indualrial recearch, sirnificant progreuvs
has heen made.




BE. 30N ONNRAOTS NNVEEN MINBARCIENRS DN UNIVINSIVEND,

ABSEARCH CENTRES AND INDUBTL. CAN BB '
SMEOTINED I MR DITENEDYS
OF BB THIRD WORLD B

B, Zimmeorman |

In cs-spevation in research, the esseatial need ie for peresnsl econteste.
One individual can never knew sll the experis in wmiversities md vosserch fasti~
Sutes Who might De able to help him with his partioular industrial preblen. fhe
eame i true of individual oeuntries. How, then, can we knew where %o find
e Saitadle partner with whem to co-operate? There is only one way - % otk
@ host of wperts in ongenitations, firms, libraries, universities, watil
the right partaer is found. Tt sounds compliocated Wut can usually be deme
quiokly enocugh.

Some years ago there were extensive ut fruitless discussions wish
conguter producers and a United Nations orgamisation ahout establishing am
tafermation storege and retrieval system to solve this predlem. It was ms,
however, a feasible project because changes take place s quickly that any
seeh information store weuld be quickly out of date. loresver, the systen
would inevitably become an inefficient, inflemidle Wuremucrecy.

UNIDO should, instead, ooncentrate on promoting mestings im Viemms
and ia a8 many other place. a: possible 1o providc -ontacis, stimlatsien and
emohange of knowledge. In this way it will best inepire resssrohers, '
seientists, experts, prectiocal peeple and politioians to becems aotive ia
the pursuit of the goals of UNIIO.

WBIT-\1pine has transmitted knowledge for sany years Wy letting the
peresamsl of other firms werk alongeide its own staff uatil they greep
what ie going on and they are flly acquainted with the whole precess.
Personnel in developing countries have different oonditions, envireaments,
traditions and noeds. Therefore, UNID) ought te stimlate them, theeugh
she exchange of experience with each other as well as with their osuntergpasrts
ta industrislised countries, 1o formlate their own sslutions %o their sm
puoblens,




REIZ. CO-OPRRATION AMONC INTVIRITYIINS, INUWPTRIAL RISWANON
ORGANIZATIONT AND INWIDPRTNS, WIS SPNOIAL
HIVYRINCY, TO 'TIH IENGARIAN KKPRRIMNON

{y . "'ﬂ’m"ry

wo typeao of higher-lovel lechnical educalional inoclitutions exist ia
uangary = teohnloat wiversition and tosluic nollon:, The throe toolmioasl
univervities, the "ecchmical Umiveraily of udapect, Lhe Heavy laduutry
fechnical tiniveroi'y of Miokolc and the Chemical Tadiciry iinivers Ly of
Veomprem Lrain cerlified enrineers. ‘the Lechnical colleras Lrain works
sngineers.  the period of inslruction is, reupe-lively, five and four years,
and Lhere are exiencive proviuions for posigraduale nducation and lraining.

In Wunzary, 3.7 per cenl of national income iv devoled Lo ressarch amd
some lwo thirds of this percenlace poes for technical recearch, A long-ranga
scientific recearch plan for the naxl 15 yearc hauv been formilaled nnd s
aw finan:ial cupport ayctem introduced, riving priority to reaearch
projecls imcluded in the plan.

Inivervitiec play a douhle role in the funrarian uysiom. On the one hand
‘hay do peuearch whick ia supporied Ly the Govarnmen! op the Acadeny of
Jeienceu, vn the othar, Lhay undertake conlract rocearch for imduntrial amd
olther enterprigeu. 'Thu:, sbaul hall of the Loty rcucarch coots of the
dnpes!. erhnical Iniversily originates from rcoearch contrasta, fany of
Lhaow are long-rang: agreemont: wilh rovernment miniuslries, larpe inductrial
firms and recearch irsiilules. 'he ‘miversity han direcl conmections with
M univercities in olher countries, moully thoue with occntrally planmed coomoe
mirit d deweloping cowndvicn, O rosull of thaie ocmmcot tons i the
owruisation of the Mechanioal Hnpinecring Macully at the Oran ¥nohnioal
Wilveraity by experl: dram 'row the Budapeni Teohnioal Univercity,
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