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OENERAL CONSTDERATIONS

1. Sooial, economic and technological progrees impliss a high interde-
pandanoe of individual socinl sectore. In mpite of strong tendencies of
cartain sectors to retain a high degree of "acAdemic independence and
losdership" (thin is very charaotsrintic of sciencs and education) today
it is being accepted that only by longterm mutual cooperation of individual
social sectors can e ocontinumd end harmonious progress and a rational
utilization of availnble resourons of the country be ensured.

Technology caunos a string ¢f problems in various sectors and in
various levels of national economy and society ms a whole. This contribution
is not only in introducing new producte and improvement the existing ones,
but in rational investment, oreating new jobs, raiming the standard of
living the quality and efficiency in health, education, public services
st0,

In its introductory oconsiderations this report includes some
evaluations of the contemporary technological development, since it
objectively conditions a high 1nteraction of scientific researoh,
eduoation and eccnomy.

2. Technblogical progress today pressnts a very complex phenomenocn.
Teéhnology has greatly overcome the field of planning, desi d
producing ocertain produscts and a purely productive msthod.

following are included in thic termt economic and market eva]uation
‘of individual programmes, projects and producte management and decision-
making, rationnlization and efficacy in utiliging available rasources
end production, managemani in rosanrch and development of cadres etc.
At one of the international working maetings in Yugoclavia the
participants decided on the following definition of the American
soientist E. 3, Menthene: TECHNOLOGY IS THE ORGANIZATH ! OF KNOWLEDGE
FOR THE ACHIEVEMENT OF PRACTICAL FURTOSES ,l/ In the OECD publication
"Teohnological Forecasting in Pernpactive" the following definition

has been given: TECHNOLCOY DENOTES THE BROAD ARFA OF PURPOSEFUL
APPLICATION OF THE CONTENTS OF THE PHYSICAL, LIFE AND BEHAVOURIAL
SCIENCES. ;IT COMPRISES THE ENTIRE NOTION OF TECHNICS AS WELL AS THE
MEDICAL, AORICUL’I’URAL MANACFMENT AND OTHFR FIELDS WITH THEIR TOTAL
HARDWARE AND SOFTWARE CONTENTS 2{ If we start from such a wide definition
and the neceneity of an interdimoiplinary approach, we can form the con=-
clusion that technological progress cannot be in the exclusive care snd
suthority of technioal intelligence.

A The Tugoﬂavfmfonnional Ansooiation for Electronice and Automatirvation
ETAN ORGANIZED in 1971, in agreemsni with some international organizations,
and international working meeting on the topio:'Technological Causes of
Change in the Contemporary World" and a report was prepared. The next
meeting was held in 1974 with a report on "The Determinants of
Technological Changes in the Contemporary World" with epecial attention
paid to the developing oountries.

__/ E. Jantach " Technological Foreocarting in Perspective".




3. The tranefer of tochnology nud knowledge in gonoral is a

component purt of the economic and technological prosperity of each
country today. This ie partioularly true of the small ~nd developing
countries. howevar, practice shows t.at the transfer o. tachnology

and knowledgo thich hao Leen acoepted am a prucess ‘apart from own
creation, or, on tha other hand which has baeen defined as a routine
opcration, cannot ensura realistio rooulte in practice. 'Imported
Jnowledze and rxperience' through verioue channels of the irannfer of
toohnology presants only poiential waich, without creative adaptetion
in own environment end providing conditinne for the further davelopment,
of bought tachnology, objsctively puts the rezipient into a position

_of constant tachnologiocal and economin dependence. 'Technologiocal
colonialiem" in a grest hindrance in the economioc libaration of a
number of developing countries f{rom tha infiuence of the developed ones. -

A. A solentist once said: "Soionce is not a maesio wand which you

wave ovar a poor country in ordor to make it rich". Thise is very truo.
Every country has at its disposal cortain limited resocuroes for taqhnological
proaperity (funds, rosgearch and cadre potentials, imported technology, otc.)
but an organised approach is necessary in order to utilize them effioaciously
end achiave realistin resultsn in prectice and to contribute in thin way to
the oconomio and wider eocial prosperity. Tha need for oreating coordinavion
of availrble resourcos snd interrelated dyncmic actions, in the speoifio
nooio—economic environmont of tha oountry, conditions the dovelopmont of a
quantitntive managemsnt syctem of tachnologiocal development and the transfer
of technology. A systomatic multidisoiplinary approach and a ocoordination
of a greator numbar of functionn, in the first line that of research and
development, education and training, the tronsfer of knowledge, marketing
finanoing and producticn is the ouppoaition for success. A number of
classioal management techniques and methods can be uned with adaptation

for these purpones ~ strategic planning, organizational structure, project
mmugamonﬁ,’ m-rketing and finanoing n .nagemcnt, the ocos control, eto.

Fron t_he:lbm}e, naid there results & closg correlation between the
levels of dsvélopment ond the prrotice of mansgenent ard the capabilities
of & rational utilization and directing of available resources and the -
imported knowledge for iechnological and aconomic prosperity of ihe
country. The developmont of information systems, as a basis for management
and decision-making, ehould aleo be marked as importani factors in the
technological and economic prosperity of the country.

5., For some years now, the tamn "eoocial tachnology", "social engineering"”
oto. have been usad in internationel proportions. This implies a conclusion
concorning the correlation of technological and pooinl dsvelopment. Soience,
ressarch and development, and ndunation can coniribute to the matorial and
cultural prosperity of a vountry only if thair goals, programmes and conocrete
projsots are coordinntsd with the renlistic goals of pocio-economic prosperity
of e country. Bvery "mechanical imitation" of the developed oountries in
defining the conocepts and progrermes, an well as in ths organisation and
mothods of operative aotion, limite the real contribution to the prosperity
of the couniry. . L

e ————————




6. The developing countries have great problems in overcoming

backwerdness which colonialiem had left, and ot the same time joining

a_very dynamic cconomic and technological progress of the world which is

Tollowed by Teat crises, A number f objective diffi ulties preaent

objectively “igh limitalicae - the Jogree of deveiopmeni as a whole, an

undeveloped raw material, energetic, cadre and research basiB, a lack

of necessary experience, great gocial probleme and similar. External )
impulses wre neceseary - funds for investments, the transfer of technology,
know-how end ozperiences etc. — however, frequently a non-selective approach,
insufficient interior capabilities, and & number of constraints on the

internationsl market prevent the technological gap from gradually getting
omaller. ‘

Although & number of aciivities are baing carriad out in the United
Nations with the aim of creating equal relations in the international
transfer of technology and knowladge, in general, the position of
devaloping countries is not showing any signs of improvement. The
tranofer of teohnology is mainly left to the influence of the merket,
and on the other hand there exists a number of serioun limitations -
prices and sale conditions, the accessability of technology, the
inadaptation to the conditiona of the country, informaiion, estc.

7. 1..8 research, consultant, engineering and oducational organizations

of developing couniries have not an appropriate position on the international
market of knowledge. " Experienceo, methodologicel and personal capabilities
of the devaloped countries cannot be denied. lowever, one can'objoctively
conclude that the scope of engngementi of consulting and research
organigationa of the devnloping countries (on international j
not in accordance wiih the available capacities, knowl edgd* and experience.
The great number of individual expertn engagnac on UN and other projecte
and programmeg of international organizations is & confirmation of this.

A numbaer of international organizasi‘ino pose limitis of a formal nature
reforences «n international projiccts and gsimilarly), and there is no
particular preference in engaging organizations from developpng countriew.
This limitation at the inclusion in international projects objectively
roflects negrtively on the developmant of institutional basis for research,
consulting, ongincering and education of the developing countries, as well
as their mviual conporation.

The developing countries coordinate their actions through the United
¥ations and empacially in the framework of activities of developing countries,
with the aim of achieving an equal position and removing limitations in the
international transfer of techology snd knowledge. " The Action Programme
of Economic Cooparation" which has been adopted by the heads of states and
governnents of non-aligned countries at Colombo this year, rapresents a -
valuable document which dsfines, amongst other things, cooperation in the
field of scienco, technnlogy and education. Ir the framework of this, a
consigtent implementation of the decisions on naw dimensions in the work
of tho UNDP has besan insisted on, which are in relation to the consvlting
narvices and a broadening of cooperation between developing countries.

The identification of roeearch, consulting and sducation as important factors
in mutual economic cooporation of developing countries certainly obligates

the international organizations to work out a concrete action programme in
thlt field .

\



THE NEED FOR CHANGES AND INTFRACTION IN THE REL’LIUNS OF RESEARCH,
EUUCATION AND INDUSTRY .

8. The developing countries cannot and should not follow. the paths,

or develop their economic and technologioal policien by imitating the
oonceptual programme and organizational solutidéns of the developed
countrics. Starting from ite specifioc socio-economio conditions and
available resources, each couniry should work out its own strategy of

- soonomic and technologiocal prosperity. High interdependenca in social,
oconomic and technological development on the one hand, and limited
resources of the developing countries on the other, condition the

economic snd tachnological progress of developing couniries with the
realization of longterm linkege of research, development and education
with the needs of sooelersated industrialization of the ccuntries. Kany
arguments oan be put in support of this thesis. These are, amongmst otherz'

~ tho technolcgical, mansgement and market ochanges in industry
are more dynamir and complex than in the other economic
fields and to follcw them continual research and capable
cadres are nesded. The limited meterial and ocadre resources
all the more imply rationalitys

~ the achinved level of moience and technology implies that
 the basic creativity in ressarch is tho achievement of
roalistic results, which can be economioally and marketingly
evaluated in practice. The unused natursl resources, undo-
velcped productive capacities and an undeveloped demand
in the develovins countries, imply an orientation of the
roeearch and educational organizatione toward realistic
problams of industrial dovelopment as a social obligationy

. = a i i0ceneful adaptation of ‘mported (echnolo( and knowladge
-end providing a crntinual yr™ocesn of innovation im posnible
only if research and eduontion are oont inually included in
thie process;

-~ the programmes and methods of eduoation at universitien which
apart from theory do not inciude practiocsl work (withcut regard
40 the degroe of development) — that is ¢ they do not find
inspiration in the results of research, they oannot provids
cadres capable of giving a rsal contribution to the material
gnd cultural prosperity of the country.

The experisnces of developed countries show that this process of
linkage is very intonsive, that it gives real results and it presents the
interest of all parties. At the neme tims, it is evidant that the fomms
and mothods of coordination are differently related to the ocnditions in
particular countries. In other words, the objectives of the long-term
linkagos of rosearoh and education with induetry and the expeoted resultin
can be dsfined generally - effioiency and rationality in teohnological
prosparity of a country and the inclusion into the international exchange
of knowledge - but the specific pathn in the implemantation of thens goaln
are very distinct in all the countrien.




In the developing countries there is no dilemma concerning the
necessity of cooperation betwecn universities, indusirial research
organizations and industry. However, there are certain limitations
of an objective and subjective nature, tho gradual overcoming of which
would make '4“e& process of associati'n become more intec .sive and by whioch
this procass would gain in nontonin nnd in resulis. In the further
text an attempt will be mada to enumorate some lim.tations whioh are
curront more or less in most of the desveloping oountries.

9. An nocute shortage of industrial tradition, cadres and material

basis for research work is evident, even in modern industrial plants.

In these conditions, the development of new technology and the

innovation of the exisiing one, depends almost entirely on the import

of knowledge and oxperience from the developsd countries. There are

few doveloping countries, including thone which have some industrial
roassarch organizations and cadres at universities, vhich have wcrked out
their own strutegies and progromme of how this necessary transfer of
technological and managerial know-how ocan be more closely connected

with their own research. Transfer is useful and gives necessary effeots
but only for short-termn. The inclupion of own research cadres in;the
phass of feamibilily studies, planning and exploiiation of modern plants .
may have a multiple sdvantage - the development of own cadres and a gradual
taking over of the process of ipnovation into one's own hands. . .

Another great problem is ths lack of research capacities in the
framework of modernly build industrial plants.ir the doveloping countries.
The practioce of the industrial countries ohows clearly that, in the
conditions of rapid tachnologionl changas, the carriers of the development
of new, products and technology as woll as the continual innovation of the
existing ones, are the research institutions and laboratorien in the
fremework of industrial concerns. The developing countries, facing a great
shortage of cadres, concentrate,practically with an exception, tlle creative
cndrga in sr-oalled independent research organizatione ¢« Reality implies
objectively such solutions, but. it is necessary to understand the need
for a gradual creation of the process of forming research and development
centres in the framowork of large industrial enterprises. It ssems that
the functions of research snd devolopmert should be included in the
feesibility studies and design for new large plants, even if the implementation
came in a later phuso. Tho lack of ressarch and development centers and
*~haratories in industry iteolf presents a very outstanding limiting
factor in linking industrisl and technologiocal institutes with industrial
entarprises. ,

l/ It is obvious from international reviews that the developed countries
locate 60% ~ 70% of their resoarch capacities in the framework of
industry. This gives a special stimulation for the development
of new technologies and products. In the greater number of
.developing countries this percentage is minimum..



10. As has alresdy been mentioned, the concentration of osdres for
industrial research in the developing ocountries is in the industrial and
technological institutes and partly at universities. The charaoteristic

of a greater number of these institutes is a mainly vacadenic" approach

40 research work and on the othar hand with e financial support, polely

from the government and central funds. This support from the state i
understandable in the conditions of undeveloped industry and in many cases
it is the only posaible golution. However, this includes certain problems
of whioh we should mention the following:

- a programme and financisl dependence of industrial and
technologioal rewearch on the government objectively leads
to the fact that the institutes become & component part of
the state bursaucracy;

- the motives and stimulations for achieving practiesl solutions
in praotice do not in a greater part come to light;

- there is no corresponding interest of the industrial and
technological institutes for long-term oooperation with industry.

I4 ip impossible to give a single model of the transformation of
industrial snd technological institutes in the sence of achieving greator
dependence -~ programme and financial - on industry. In the strategy
of development of each developing country this process should he devslopo?
and stimulated. With the strengthening of the industrial sector in econnowy,
the decreasing of the participation of the government in programming and
financing ‘industrisl and technological research, should present a basis
for a rapid technological and economic proaperity and 4he liberation from
the influence of developed countries.

11, Today in the world, and espacinlly in the developed oountries, thore
is an obvious demand for a radical reform of the university system and a
basic transformation of the cducational proceas - the programmes and methods
of sducation. There ie s demand that the growth and quality of knowledge
be in accordance with the specific needs of & dynomic soolal, soonomic and
technological progress of individual countries. Frequently & conservative,
buresucratic and insufficiently dynamic systiem of university education '
cannot follow the changes and demanda of econcmy, technology and other
social services - the necessity of changing a profession even sevaral times
during a working life, aduzation in the sence of undersatanding problens

- not methods, an interdisciplinary concept in education, the utilization
of modern teohnology in the process of education, the oontinuoue innovation
of educational programmes and materiale with the results of praotice etcC.
All these changes of condition that instecad of "academic independence" of
the universities, the progress of education should be based ch a high degree
of interdependence with the beneficiaries and practice. In this framework
technology and managemeni are fields where the cooperation univereity-
research—~industry hae an exceptional significance.

A fundamental programmed and organized qualitative upgrading of
ondres from practice, which in the conditions of dynamic changes hna grezi
importance for the development of industiry, can be realized only through
s cloee cooperation of educational and training institutions with practice.




material and methods from theme is very often without the slightest
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.« The developing countries form their own universities with ‘the aim

of accelerating their eoconomio, technological and cultural prosperity.
A number of limitations of en objeciive nature stand in the way of the
affirmation of thase universitine - a ahortags of university professors,
inexperieno. , undeveloped repgearch ork at universitic., inpufficient
squipment ¢tc. In these cunditionu, the influence of tniversities of
developed countries is strong. Transfer of programmes, educational
ndaptation to local conditionn and naada. If one adda to this ihe

fact that the universition are practically exclusively financad by
the government, then cne can concluds that theore ie little motivation
and thers ars not many conditions for the necessary adaptation of the
programmes, contents and educetional methods to the'local socio-
aconomio pituadion. All thin is reflected in the ocooperation of the
university with industry. This oooperation im in practically most of
the daveloping couniries rather piatonic, 1.e. it doen not result from
the material snd programma interconnsotion of both partners.

As in industrial vesearch, the univoraities in developing countries
phould be more closely linked ~ by programmee, oontents and educational
methods ~ with induetry. This is certainly a procers which should be
nqpuately.ditected and stimulated on the part ol society. An accelorated
davelopment of vniversity education in developing countries, but in closa
correlation with the naeds of the country and in long-term assooiation with
induetry, ocientific research and other social sectnrs, is an important |
factor in forming and keeping the political, sconomic and technologioal ' ;
integrity of the developing countriss. , »

12. We havo already etated that there exists a clome oorrelation between
the levele of development and monagomeni practice on one side, and the
capability of efficiency utilizing the availabel rssources of the oountry
and imported Jnowledge and technology on the other. Management has eff=z
on oreating oooperstion Letween uni ersities, ressarc* organisations and
industry. "

In view of introducing effertive concepis, msthodologioal background
and mansgemont practice, the developing countries are, without exception,
in a very unfavourable position. The lack of own experience is a fsct,

‘The daveloped countries, through various educational and training programmes,

consulting mervices etc, offer a number of programmes and solutions for
introduoint so-called modern management. The United Nations, various fin-
anoial corporations etc., stimulato, and in some cases condition, the
sngagement of organisationa or oxperts trom devaloped countries for
improvemant of managemeni nystem. This transfar is nsocemsary, but most
often it takes place without the suffinient capabilities of recipient
countries to adopt the imporied knowledge to the looal conditions and to
intens.fy the creating of an own institutional basia, In suoh a ’
situation therae comas to a mechanioal tranafer vhich can create foreign
influenons in the soonomic and political nrisntation of the country. It
ig necessary to point out to the wido-spread ocourrence of forming branoch
offices of varioun research and consultant organisations of developed
countries, vhich often han as a reewlt s direot subordination of the
u}raa.dy very Ilnnking' cadres to the interosts of the developed countries.
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It is not eany to overcome such a situation and it requires tims. The way
t0 do so is in the clear determination for oreating own ooncepts of
managoment whioh correspond 4o ths foatures of mocio-asconomic developmsnt
as well as in intensifying own research, consulting and educational basis.

CONSULTANT ACTIVITY AS A BRIDOE BETWEEN THEORY AND PRACTICE

13. One of the definitions of consultants ag given by UNIDO is 5{

"Consultants are a profeszional problom - solverm vhoos axport
knowledge may cover a number of traditionsl professicnal fields, and who
are particulsrly qualified to undertaks ao independent and unbiased study
of a given problem and reach a rational solution. The value of a consultant
lies in his training and previous experience in the solution of related
problems, and in his ability to selsct the course of aotion which, in his
expert opinion, should be implementad”.

Consultant sctivity, whaether it relates to the field of teohnology,
management or techno-eoconomio or economio studiee, presents the arplication
of soisntifically based knowledge and methodse with the aim of rational and
afficient utiligation of available resources, a soleotion of technological,
market and investment sclutions, the preparation of development otrategies
oto. Therefore, the conmultant aotivity is basically multidisciplinary
reeearch, oriented toward achieving renlistic resultn in practioce. The
interconnsotion with engineering and denign in natural, which implies even
more the applicable charaoter of consulting. The itraining of cadres of
enterprises and their inclusion in consulting projects oreates conditions
for achieving practical results end preparing qualified cadres for ths
further innovation process.

Finally the consulting mctivity is a very influential factor iu the
jnternational transfer of technology ant knowledge. Having in mind that it
i actively engaged in the building of andustrial objents, faanibility and
various techno-economio studies, the developing and introduotion of new
products and teshnology etc - the consultant activity pressnts and effective
channel for the economic expanrion cof developed couatries. There are no
reliable acts conoerning the volume of consultant activity. Looking through
some publications one can conclude thnt today the consultant sctivity directs
over 150 billion § invastwentn and +hat the volvma of the consultant aoctivity
iteelf is near 20 billion 8 &/. Thane indicatores point out that the
consultant activity is an importanl faccor in the {nternational exchange of
goods and: services.

14. The conmultant activity of the developing countries lags behind the
real naedn of the ocountry. Facaed with the lack of 4radition, cadres and
experience, the developing countries nppuar as great users of consultant
pervioes. An enooursging fact is that a nunber of industrial and techno-

“Manual on the Use of Consultants in Developing Countries",
New York, 1968.
j/ Dsta used from the American magazine "Consultiant~engineer’, August 1971,
The British magnzsine "Conpultant-engineer" May 1974 and material of the
IV International conference of Management Consultants - Copenhagen, 1972.
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logioal institutes are introducing special departmenis fos teohno=-

economio studies, management and similar fields with a consultant attitude
toward businees. However, thin is only a beginning. The consulting
approach toward research is being accepted very glowvly. There is not

enough profossionalism and motivation for sohieving real results in
practioe, ar’' there are not many dov ‘loping countries *2ioch have worked -
out long-tera policians for +he dovelnpment of own connulianoy, inatitutional
end cadre basis in accordanoce with real needs and socio-economic oonditiono
of the country.

It is natural %o expect, and this is an acute need as well, the
building of an institutional and cadre oconsuliing bagis in the developing
countries. The very faot that the "Aotion programme of eoconomic cooperation”,
vihich the heads of states and governments of the developing ccuniries
adopted in Colombo, has a part which deals with the dsvelopment of consulting
aoctivities in the developing countries and tho broadening of mutual coop~-
eration. It shows that the conleptions have matured of consulting being
being the most outstanding form of applied research oriantated towards -
roalistio results in praotice, that is, that it presenis a bridge between
research, eduoation and induetiry. .

It is of intereat to show the poesible paths of developing and
building consulting in the devaloping countries. Each oountry, according
to its conditions and available reuvourcas,should define this strategy.

One of these paths is certainly that this institutional and cadre basis should
be developad in the framework of technological and industrial institutes.
This can have a double signifiocance - the available cadre is rationally
usad, and on the other hand the congultanoy pro jects present a realistio
link between researoh organizations and industry. In this oase, the
creation of a methodological basis and effactive training of researoh
staff in "Coneulting Technology" is the way to prepare both - the
institutions and cadres for performing thie kind of applied rasearch.

The assistonce of the United Nations in preparing consultant capaoities of
developing countriss, which was minimal in the previous period, oan be of
graai value.

15, It is eleo in tha interest of the universities of tho developing
countries that the consultaney servioces be strongly developed. One of the
valuable profits is that the educational cadre can through partioipstion

in the oonsultant projeots acquire practioal experience wvhioh is necessary
for the modern procsns of ieaching. However, on the other hand, oonsultant
projeots present a very rioh troasury of knowladge and material for
oonduoting instruotion (oase studies, praciioal training of students eto.)
‘This once more confirms the thesis of consultant sotivity ae & bridge which
oonnsots theory and praoiioe.



SOME YUGOSLAVIAN EXPERIENCES

16. Tbe basic characteristic of the posti~-war economic developmeﬁt_of
fugoslavia was a strong process of indu-strialization. A significant
growth of industry (the average growth rate of industry in the period
1947~1967 waa 9,6%, and later a bit olower) conditioned structural changes
in Yuroslav econnmy - the participatlion of industry i1n the national income
grew from 25,87 ia 1947 to about 507 ia 1975. Industry beceme the
dominant factor in thas further economic prosperity of {ugﬁnlav1a and in
the erpension on the initernational market.

Farallel to the growih of "indusiry, the ra2cearch centers were
developed in all areas of ind.udtial  end technological research. Today
there are about 30 inastitutes and centers in economy which are orientated
toward industrial, technvlogical and agricultural research, with about
7000 ressarch~workeru. Whilsi in the firet phase of industrialization the
concentration of research cadras was nearly solely in so-~called independent
institutes, today, the greatar number of large industrial enterprises has
its own institutes or ressarch-development laboratories. Over 30% of the
total number of research~workars is located in industry and other economic
branches. When comparing this with the developed countries, this relation
still is not satisfactory, but the participation of a research basis in
industry is increasing.

‘University education has aleo had a very strong expansion. Yugoslavia
i®s included in the list of countries with the greatest number of students
per capita. A great number of wnivernities have been formed, and now
there are 16 university ocenters in Yugoslavia. The building of university
centere in induatrially developed centres is characteristic and through this
a direct linkage of industry and educational and rosearch capaocities is
implemanted.

17. The socio~economic system of Yugosiavia, based on self-management,
objectively contributes to the broadening of cooperation between industry,
research and educational organizations. Certainly the most outstanding
indicators of thin cooperation ire +he financing recources of research and
sducational organizations. After the period of the complete financing of
rasearch on the pide of government funds, a ‘nrocess has begun of
decrsasing the participation of the funde, and the increasing of industry
itgel{ and economy as a whole. Today the participation of state funds in -
applied induotrial and technological tv.search amounte to only 107 (between
5 = 20% in various institutes), Even in the finencing of unlversitics, the
participation of industry and other interested enterprises and inst tutions
is growing. After the period of totel finencing by state-funds, the state
participation was decreased in 1968 to 927, in 1969 to B88% and in 1971 to
75%, with a further tendency of decreasing. The participation of industry

is greater in graduate snd upgrading programmen, “han in the regular pro-
grammes.

Self-menagement agreements are certainly a very important institutional
framework of integrztion in industry, as well as in the long-term cooperation
of industry, ressarch organigations, universities, trade, banking etc.
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They are actually long-term ngreaments by which the goaia, interesis,
programmen and potivitiep are defined, as well as the rightes and .
obligations of all parties in their renlization. Although this Jorm of
co~operation i3 ralatively new, there is & wide application of it in
praotios ant it  enablen radical cha ges in the relatic B betwesn induetry,
rescarch, and university organizaticus. Thine enables tha overcoming

of the olaspical selling of gervicos on the part of research orgari=
gations to industry, and the tranaition towards dlong-term mutual
assooiating with common goels and programmen.

18. In Yugoslavia thers oxists teday & great number of these agreemenis
vhich differ in form as woll ae incontentas. We will limited ourselves in
the further toxt by giving only a few illustrations of aome of the
applications of long-term agreemenis on vooperation of universities and
research organizationc with industryt

- in the framework of indwntrial centers, the industriasl enter-
prizas were the initiators and primary financers for the
forming of mpecialized repearch and university institutes.
For example in Zenica, the mout developsd metallurgy center in
Yugoslavia, thero haa exinted for a longer period now a very
puccensful asmociation of the metallurgical oombinat, the
metallurgical institute and the fuoulty of metallurgy. Thie
long~term aosoclation hae given veary reml pooitive resulis
and it expreasen the noeds and interest of all participants.
The combinat has been daveloping very rapidly and it suoccess-
fully follows all the technological changes} the Inatitute
has a high affirmation in ths country ne vell as internationallys
the Faculty achieves high quality of education becsuse ii has
at its dispomal the resulte of ressarch and praoctioe. Relations
in the industrial basin of cooper = dor, as well in the center of
the sutomobils industry = Kresgujevao, have been put on-a similar
bas s, with the difference snat the research rnters are located
in the combinnte themnalven,

~ ihe School for Electrioal Engineering of the Sarajsvo University
has & close cooparation with one of the greatest Yugoslav enter-
prises in the field of electrital enginearing "Enargoinvest"
Sarajevo. This long-term cooperation includes: financial
asgistance in putting up tha buildings and equipment; the
utilization of research inetitutep and a computer center of the
enterprise for the needs of education, consultations in
preparing of educational programmes eto. The esams school has
a long-term agreemont with the mleotrical utility enterprisns
in the Republic of Bosnia and Herzogevina for implementing
eduoational: programmen = regular, graduate and upgrading -+
whioh.is of interest to thie group of industry. It also inoluden
the financing of education as well as the aoquisition of the
neceasary equipment, _

- +the 3chool of Mechanionl Engineering of the Novi Sad Universiiy
hae a great number of long-term agreemenis with industry in the
Autonomous Province of Vojvodina, and they inolude ocommon research
work, as well as the regular, graduate and upgrading eduoation




of cadreo from these industrial centers. The agreements
include the financing of education and the researoh from
cormon intarest,:

the In titute for Chemimtry, T..chnology and Metal.urgy in

Belgraldo hus formed a special woientific-research group for “?;

the ressarch for the need of the industry of synthetioc fibres.
The pams Institute has Baveral long-term agresmeuts with
other entorprises concarning common ressarch,

the School for Mechanical Engineering of the Univereity of
Belgrade has o long-term agreemont with the Associated

Industry of Machine~building (MAJ) which include thohnologioal,n, ‘_j_

repearch, cormon development programming, ato.,

the School for Economica of the Bslgrade University and the
Chamber of Commerce of Belgrade signed a long-term agreement
in 1971 cn the coopsration which would include a greater
pumber of activities:

a) +training courmes for the innovation of knowledge of cadres
working in praotice

b) the common programming of graduate studies for the needs of
the Belgrada economy

¢) & common salection of topics for master and dootoral thesis
d) cooperation in organizing prantice for regular studentn
n)"atudien and analyses for the noeds of Belgrads industry.

Tiie pwma School has signed a number of other sgreements with
indust: 7, commarce snd othasv i  crestad organiza! ons. On the
=~ig of *hean ngresemntn, the °chool of Economicn provides over
35% of its financial resources. This also renders possible the
promoijon of tha procemse of aducation and research. )
Certain rorults have been achiseved through the cooperation of the
University and Economy in the field of research and development.
A survey of the Yugvuslav Chamber of Commeroe 6/ from 1971 has
shown that tho number of research angreemenis batween universities
and industrial anterprises har grown in 1969 to 570 compared:with
308 in 1968. The value of the agreemento has grown by 70%.

Over 250 industirial and agrcultural enterprises and banks have.
in 1971 nsirnod agreements in order to help educztion in the field
of manpgemant and organization. With this agreement all the

g/ “he Survey included 95 of the largest industrial organizations.




signers have taken the responsibility of financing the forming -
of a special Sohool of organizational sciences at the University
of Belgrade. It had started in the firet phase with ‘an under-

graduate programme, but late it was broadened to a masters and
dootorate programme.

19. The consultant activity in Yugoslavia hasn't a very long tradition, but
during the last few years it has become a component part of the activities of
many organizations. Recently a octudy has baen completed concerning the
consultant activity in Yugoslavia and it has shown that the consultant
capacities are baing developed in the framework of industrial and

technological institutes as well asin efgineering organizations. It

T ig estimated that already 25 - 50% of the activities of 40 surveyed

pesearch and engineering organizationn have o consultancy feature in

the field of technology, techno-economic studics, mmnagement eto. The
survey also ehowed that all organizatione plan a far greater broadening
of their oonsulting activities. This process of the greater orientation
of the resedrch organizations towards the consultancy activity is natural
having in mind that for their sxistence the institutes depend on common
programmes with industry.

In spite of the positive results in the development of the consultancy
activities during the past fow years, Tugoslavia has been faced with the
necessity of building its own concept of consulting. The formsr experiences
in the transfer of knowledge in this field convince us of thie. Another
acute problem is the further professionalisation and methodological
improvement in both ~ the organizstions and the cedres. A training of
consulting cadres and the inteneifying of research on new methodologien
and manuals should facilitate the remowal of these shortcominge.

POSSIBLE ACTIVITIES OF UNIDO

20. In order to achieve real resulis in practice, each country should
primarily work out internal measures for the aotive inolusion of industrial
and technological research organizations and universities in the molving
of long-term and operative problems in technology and management in
industry. The shapes and forms of this associating should reflect the

specific conditions under which the process of industrialization is being
conducted.

Apart from these internal efforts and concrete measures in every
country, without which the externzl impulses would not give significant
results, it would be appropriate if UNIDO sliould prepare a special
assistance programme for the developing countries with the aim of a more
rational and effective inclusion of research and educational institutes
into the process of the industrialiszation. Without giving detailed '

explanations, we would like to point out some of the activities in that
field:




a) aesistance in forming internal research and development centers
. for technology and management in the framework of modernly built
. large industrial enterprises. This would help to create a rational
. association of research and educutlonal institutions with the programmes
of innovation and the iransfer of iechnology;

b) assigtance in training and developing methodologies of consultancy
- services in the fiald of technology, managegont, techno-economio
studies as a link betwoen ravvarch snd practice /. This coneulting
institutional basis should be developed in the framework or in close
interaction with industrial and technological rescarchj

o) +the training of cadres from research inntitutions and industry in the

: field of research and davelopnent and of oomplex research gand investment
projects managemeni. This would contrioute to a wider affirmation of
& pragmatic approach to resecrch projectsj .

d) initiating s.udies and the exchange of axperience between developing
. countries coucerning the measurss taken for achieving narrow
oorrslation botween the transfer of tochnology and own research
and development. It is of partiocular interest to support and assist
the loant developsd countries in defining of strategy and programmes
in technological davelogment und trensfar of technology.

21. . “"The Lima Declaration and Plun of Action on lndustrial Development
and Cooperation" and "The Action Programms of Fconomic Cooperation"
adopted in Colombo define especially the activiiies whioh relats to the
braocdening of cooparation between developing countries in researoh,
consulting and transfer of techrology. In the framework of the
realigation of these concliusions, UNIDO could give assistance, amongst
others ~ in the following:

a) active support in implomenting the dusiwions concerning new dimensions
in UNDP gotivities, and whioh are ) alated to the broadening of the
participation of consulting organizations of developing countries in

“ international programmes, as well as Lroadening technical cooperation
betweon developing countries;

-

b) ' support to the projects in which the linkaye of reacarch and
" technological institutos, consulting organizntions, and the
universitieu of developing countrien is roanllzedy

c) wsupport in the form of erchanging missions and researchers from
industrial and technological institutes of the developing oountries,
with the aim of axchanging expsrisnce, preparing joint projects, the
training of cadres etc.} \

d) organizing an exchange of information concerning programmes and the
practice of industrial and teohnological institutes and consultant
agencies ~ through UNIDO, WAITRO, eto.

T) Yugosiavia initiated (through UNILO) a Working Meeting of the Hepre=
sentatives of consultani and reuearch organizations of the developing
oountries with the aim of oxchanging experienvaes and the preparatiorn of
a spooial document conoerning the moasurce for the development of
oonsultant activitien in the doveloving countries.




The implementatio
organizations, univsrsitiss and induetry
for successful technologiozl prosperity and the nat
transfer of-technology in-the dovaloping-oountrivs. The forms and.
attitudes to this amociating has to be different, but-ihey must
socio~economic environment snd ths

Although the internal efforis and measures
' are the basic ones, international assistance and cooperation is very
 wvaluable. In this ocontext and.in accordance with the . .documents
sdopted in Lima and Colombo, the
expsrience between the deve
and significance.

correspond to the specific
oonditions of each country.
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