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Some nroblemg encountered in the forging of effective research/
industry linkiges and possible mechanisms to facilitate such co-
operution are discussed in this pavper, ir. *he context of experience
in Turkaey.

The ~iso of Turkey has specinl interest as the sountry is now
moving ranidly from ‘'developing' vo 'doveloned' status. To mention iwo
cretoria: ver capita income in crossing the US % 1000-mark and the
gshare of industry in nalional product, presently around 241 ner cent,
is expected to overtake agriculture soon (it is nlanned to he four
times that of agricultiure by 1995).

However, the country's iadustrial t3chmnlogy estahlishment has
not been adequate. There is o chortage of serscnnel for apnlied
research work, «nd [ and 1) cimenditures ..s nroportion of GNP have in
f1ct declined in the lust derads (to 0.3%5% in 1970). The 1575 Tational
Plan doeument states: “The ficl that a technology policy related to
creation and anplication of anpronriate technologies commected with
intermediste and investment goods production and suited to the chang-
ing social structure of the ccuntry has not been nut forward, creates
bottlenecks'.

1% preseat, manufacturing enterprises, hoth state and nrivate, Ao
practically no in-house research and do not c-mear to e in close con-
tact with technological inncvitions abroad. The technologics employed
are often inanpropriate or out-datel and this, together with sub~
optimal size, has at times resulted in under-utilized capacity, high
nroduction costc and low nroduct quality.

The Fourth Jational Development Plan now under preparation is
expected to lay stress on science and technology. Clear S/’P plans
and nolicies are being formulated, with omphasis on strongthening tech~
nological self-relisnce, .\ number of new research centres are in
process of establishment and existing ones are being augmented. U'IDO
has been involved in thesc efforts,

Problems in commercialization of research findings

It is now recognized that applied research is only the tip of the
technology pyremid, resting upon a gound assessment of the market as
found.tion together with a broud base of product and process develop~
ment, pilot owerations, plant design, process adjustment and commercia?
operation including the technical services needed to sustain produot
competitiveness und the feedback of data for product improvement,

The obvious first step (and oae often missed) is the survey of
needs even beforc a decision is taken to set-up an industrial research
institute (IRI). Based on such a survey, the IRI design could in mny
cages cover rot only the technological aspects but those of economics
and coimmercialization., It may be mentioned that in starting the
Materials tesearch Unit at the Marmara Scientific and Industrial
Rosoarch Institute, Gebze (near Istanbul), a UNIDO consultant wes
engagod to make a survay of research requirements to ensure that the
facilities and programmes are demand-based and not supply-oriented.




The word 'research' in the name of many institutes has it times
caused misunderstanding. They primarily (and quite logically) cover
investigations to solve operuting protlems and provision of technical
extension services, not 'pure! or 'applied' research but 'need-based'
sctivities. Thie ner force recmuires an even more intensive dialogue
with their clientele,

It must be emphasized that research work has a high moment of
inertia, and it is therefore essential to plan in advarce. Reseirch
results wkich com2 too late rr teo early are wasteful of resources,

In Turkey, a8 in other countries, the commerciilizaticn prohlems
are compoundad 4t the conventional IRI hy structurml weaknesses such
as tha inability to recruit and motivate staff with industrial experi-
ence it government s.luiies, the lack of 1 business~like anproach and
the absence of effective communication with users. The inability to
provide the total uckige of technicil services together with some
48surance or juarantee on the successful commercial-scale viability of
the technclogy offered are additional deterrents.

These handicips create 1 credibility gap. The local business-
man would then ruther import technology indiscriminately (or stick to
antiquated methods in a protected market) rather than use the Government-
sponsored IRI (or do some R and D himself). This in turn ocurbs -
innoviative talent uand nernetuates treo country's techrological d.pendence.
Government policies tond to encourige the immort of equinment which
brings much embodied technology with it: this tends to conflict with
the need to stimulate local equinment manufacturing and indigenous
regearch efforts.

Commercialization action by IKIs (1)

l'ost IRIs have a planning group ind 4 research programme. DPut
effective commercirlization cften depends on 1 (i) participation of
both state sector and private inte ests in the advis-ry function,
éii) a flexibility in chauging the project nortfolio from time to time
background research to generate information; applied research on pro~-
blems of nitional concern: nroduct development and nroblem solving on
contract basis; and ad-hoc research on emergent nroblems), and (iii) a
system of »roject review and eviluation, guided by cost/benefit princi-
nles and by couripe to drop inactive nrojecls which are beyond resources
or which cease to serve uny useful wnurpose,

Ideally, commercialization action should start before the research
results are ivailable, with *he identification of a sponsor who pays
for the cost of the investigztion. ™ut in most developing countries
the INI'r services are expected to he 'free' to tax-payers. This
being 80, 4t least 1 potential partner has to be found when the nro-
duct or process looks feasible; if a pilot »lant is essential it is
best erected in the partner's factory using his staff, supnlemented by

(1) Por a comnlete discussion see 'Guidelines for Develovment of
Industrial Tecimclogy in .isia and the Pacific', 1976, by
F.N, Woodward, I.MN. Lalkaka and 7.S. Chung.
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IRI personnel. If this is not possible, then 1 'demonstratlon plent!
at the IRT itself might serve the surmosec of 'selling' the idea, making
the product available for customer tosts and generaling some Opemting/
engineering data. in unconventional - but often effective - method is
for the research workers who have developed a proccss to break awiy
and set up a commercial plant themselves.

A msjor protlem at ancther level is to effectively transfer
research results and deliver extension services to small entrepreneurs,
without un unduly large pronor*ion being absorbed by the stronger &5’“
who alsc have accass to other technology sources. Recent surveys
confirm that over half the total clientele of a documentation or exten-
gion nervice is from the neighbourhood where it is located and the
laboratory or its branch is best located close to the point of usce.

The Leather Rescanch and Training Institute at Pendik, tor instance,
has had to cpen a field laboratory at Kazlicesme where tanneries are
concentrated,

In additien to physical proximity, the personnel involvement of
the end-user in the research task can be the soundast motivation. As
an example, the 'three-in-one combination group' in China brings toge-
ther various levels of erperience in a tusk force - for instance, the
steal mill worker, the ‘echnician and 'leading cadre' (the research
manager) for investigations on 1 new metallurgical process; or the
farmer, the marmfacturer ind chief engineer for imnrovement fo an
agricul tural implement.(3 There is also the 'sending-out-and-inviting-
in' procedure whereby the scientist goes out to work in the factory
and the shop-floor worker spends time in the laboratory. Variants of
such mechanisms could be adapted to suit conditions in other ccuntries.

inother cxample from isia which might have relevance to other
regions i3 the use in Indonesia of university students (the 'BUTSI')
to snend part of their national service in ruril areas ae ! semi-
gnecialists' for providing technical serviues on simnle products and
processess. . new collaboration project betweer the Institute of
Technology Banding and the Foundat.on for Technical 3svelcrment in
Developing Countries (TOOL—!‘Ji.ndoven) will nrovide back-up cervices in
the form of an information system on technology ontio=s, a hardware
develonment activity to provide comnlete manufacturing instruction
packipes, and field stations for testing wrototynes. A gimilar
activity could be nlinned in eustern .natolia in collaboration with
TRTAK and involving university students.

Universities in Turkey, narticularly Middle-Tast Tecimical
University nnkanz %nd Ist-nbul Technicsl University, are doing signi-
ficant rese.rch.{4) In 1975 their rese:rch activity involved expsndi-
tures of TL 241 million (US 313 million) »f wkL’ch about 30 per cent was
in industrv-related areas. !'uch of this werk is in such fields as
computer nrocramming, mechanical testing of materials ind management
studies, Tor instance, Instanbul University has an affiliated Institute
of Pusiness idministration while various cenartments of MITU have set
up research agencies on a contract by contract basis.

(2) R,D. Lalkika, .cquiring Technology for Metallurgical Industries,
ESCAP/UVIDO, September 1576.

(3) S. Ishikawa, The Chinese Method of Technological Development - the
Case of the .gricultural Machinery and Implement Industry The
Developing Toonomics, Volume 13, Decomber 1975, Tokyo.

(4) Yaci Bor, Nesearch Today in Turkey, TBIMK, October 1976.
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There is now 1 Council for Industrv-University Nelationships under
the joint auspices of Istanbul Technical University and Union of Metal-
working BEmployers. 5) . more comnrehenaive association involving
research institutes 1lso might be usefully started by "™TAK.

Instruments for commercialization

i useful device is the setting un of 1 nromotional agency to
"(1) license inventions derived nrincipally from Covernment-financed
research ... and (ii) make av.ilalle development finance either to
support further develonmment of invention up to the stage of notential
industrial ;3terest, or to sunnort ioint develonment projects with
industry”.(o Such an agency should have canmahilities for indenendent
assessment o” technolo~y, prevarine feasihility studies and nertici-
pating technically and Tinanecislly in selting u» nrojecis, perhans
through a revolvings funo.

The Mational lesearch Nevelopment Cornoration cf India and the
Janun Research Develonment Cormoration (ITne) are good exsmples. The
Korean Tachnology Develonment Cornoration (KTiC) has been set un to
commercialize work of the Korcan Institute of Science and Technology
(KIST) and is unique in that it will aceept commens.tion in the form
of equity nurticisation in new entermriscs hased on KIST technology-
It works closely with the Korean Develovment Financing Cormoration,
which is represented on the Toard of KTAC., s 7 and D activities in
Turkey increase the need for such a nromotional boly could arise soon.

The lack of dcsign cunnort to heln commercialize IRI findings can
be martly overcome by sctting un cngineering consultants. They can
nlay a nivotal role in identifying needs, making techno~economic
appruisals of new nroducts/processes/ nrcjects, scaling-un pilot scale
results, ongineering the comnlete plant and nroviding guarantoes if
required.

Murkes has idequate consulta.cy services in arc.s guch as manage-
ment and civil engineerins. Tor ainerals cxploration nrojects, the
Maden Teknik .rama Tnetittisi ((iT.) nrovides comprehensive investigation
garvices. Pirms for ~roject cnzineering in important sub-sectors such
as cnemical and metallureical industries are only now being developed.

Ultimately the effectiveness of intru-country technology transfer
depends upon dynamic technicel leadership at the research institute,
surnorted by sound business nrocedures. The transnational onterprises
(T:TBs) owe their power, zmong other things, to rapid technological
innovation and its slohal trunsfer; the Uovernment-sponsored labora-
tory needs io have the same sirong relationshins with its constituents
within the country, as the 'I" central laboratory has with its
subeidi ries in cifferent countries.{7

(5) Sce Sevka ve idavs Dergisi, lugust 1976, snecial issue on industry=-
university linkages.
(6) Objectives of the Nationil Rescarch Development Corporation §
get up in the UK in 1940,
(7) 4 major criticism of the TWZs from tho developing country view-
point is in fact that nractically all research is done at Head-
quarters and very little in the host countries.




UNIDO-assisted research in Turke;: g
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UNIDO has a substantial involvement in strengthening industrial
N and D efforts in Turkey, I[he curront nrojccts fall into well-
recognized types of organizations, namely:

1., Autonomous state-aided TRTAK - "armar2 Resecarch
multi-disciplinary institute Institute
(*sterisls Tiescarch Unit)

2, Co-omerative research instiitute Coment liesearch and
Davelonment Centre, Ankam

3, State-orcanization operating Yertile ‘Mraining and
monc-in lustry instituies ‘cgearch Centre, Bursa
4, S8State-controlled institute Leather lLicsearch and

Training Institute, Pondik
(710 with UNIDC)

During the UUDD Second Country Programme, 197%-32, two new centres
are to he set un, for fertilizers and puln/paper. Mrther, premamtory
work is nmlamned for %and D activities in the electronics industry,
non-ferrous metals, an¢ agricultural equipment nrototync fields. Con=
currently, snecific rescareh nrojects are to be asgisted at the lMinerals
Descarch Institute (FM1) and the Torcst Pesearch Institutec.

The point *o note is that thc institutes for cement, toxtiles and
leather combine truining and rasearch under cne roof, In this way
inter—action Letween tho two functions is facilitated and the available
technical nersonncl are hetier demployod.

it the same time there uwrc other UNIDO nrojects ~ tho In~-Plant
Training Centroe for Engincers where tho nrimary emnhasis is on non~
formil, on-the=job training and *he National Small Industry Development
Programme, which will rrovide a wide range of adviso.y services to
small industry nlants,

Saliont resoa.rch/indusl:ry aspects of the research prejects aro
indiocated beloy.

Marmars Scientific and Industrial nescarch Institu+re

The Marmara Institute of TEWAK at Gobze near Istanbul covers
research on a wide srecirum of discinlines - food, clactronics, onera-
tions research, mechanical and chemical indusirics. The Materials
Research Unit (ITU) has boen onerational it Gebze since Jamary 197)
and the UNIDO rrojoct started a year later. The original »project
doounent called for '"emphasis on testing, trouhle-shooting, quality
control and develonment work for industry, not on hasic resoarch',

In the last two and a half years 7 has ostablished good linkages with
industry and made sigmificant contributions to udvanccement of metals
sxtraction, »rocuction an: fabrication.



In the sceond year of its overation (75-76), tho unit has con-
tractod and oompleted assignements valued 4t about US 1500000, Typical
of the projocts undertaken arc the beneficiation of calcined pyrite of
Turkish origin, the nrototyme nroduction of speciil conner electrode
halders, silver-cadmium internally-oxidized contict matorisls and
oorrosion control of the ncw Bosphorus Bridgo. In addition, work was
carried out on several in-house projects such as . survev on local
bentonite nlays.

'he significant feature of the larmara nroject is that quite
oarly in its life it has had fuir success in its approaches to industry,
basod on the original surveyr of feil needs.

From tho technisal co~oncration vicew-noint also, this undertaking
has some innovative featnres: it is the first rroject in this country
to have a Turkish national is UNIDO Projert Co—ordinator, in line with
the New Dimensions of U¥DFP nolicy: the arrangement is working well.
Thie project co-~ordinator is alse »rofessor at the Istanbul Technical
University: thus, scarce technical resources arc fully utilized and
the university/rescarch linkage is strengthener.

Further, a significuant twiining svstem has been established with
a metallurgical reosearch contre in Yugoslavii whereby the two institutes
are nov jointly un:ilertal.ing the desiem and imnlcmentation of a com=
prehensive quality control systom .t a Turkish iron and steel mill.
The provision of exmerts and urrangements for training are also being
made mutually hetween the co-oncrating institutes.

In tho next phase of the project, thc llarmara WU is to he
asgisteod in liversifying to morc sonhisticited metallurgical activi-
ties, ant a major cost-sharing in MNP inputs has been agreed.

It may be mentionecd that TRTAK, which controls 'armara, a
Building itesearch laboritory and an Instrumentation Control Laboratory,
has an Industrial Liaison Unit. This Unit seeks to idontify research
prodblems from industry and to pass on resulis through personal con-
tacts, nublications of rescarch profiles and !omnen-houscs’ for visiting
industrialists.

Cement Dovelopment and liegearch Centre, .inkara

The state and the private cement mills (each producing about half
the country's total tonnage) have joined hands to form a Cemont
Manufacturcers iAssociation. This in turn is now »building tho 'Cemont
Davelopment and ilesearch Centre! through rer-ton levies on cement
output,

The Contre has four sections - process control, raw materials,
cement and concrote - as well as documentation and techuno-economic
study wnits, The long-range objective is to up-grade local skills for
cement mill operations and undertake applied resecarch on short-term
and perspective industry prohlems.

™is co-onerativo rescarch, among tho first of its type to inveolve
both public and private producers in Turkcy, may woll be the ap»ro-
priate mechanism for forging strong links betwcen training, research
anc induptry in other sectors, og. fertilizers.
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Another featurc is that under UDP/GITIDO ausnices, bi-lateral
gunport has becn sttracted to this nrojcet - the Foderal Remublic of
Cermary has agreed to nrovide inputs for the raw materials section
and negotiationg urc under—way with other countries,

Textile Training an’ lesearch Centre, ‘ursi

The Centre, which wasg siarted in 1972 and has becn issisted by
UTDP/NIDO since 1974, is now fully oporational. At nresent, the bulk
of its services are for Sumcrbank, a large state economic enterprisc
established in 1933 uhich controls one=fourth of the country's textile
industry. The Contre's main activitics are:

- training: about 10 courses involving ACY persons arnually on pilot
equipment, in-mill courses and scminirs as well as training of
traincrs.

- testing of yarn and fubric: for which the centre ecamms around

125,000/yexr from statc and private mills.

- resosrch and consultanecy servicess: muinly neriodical iniustry-
wide surveys of yarn quality, nroblem-solving, gtandardization
and control techniques, effluent treitment, eic.

- information activities including publication of manuils on mill
cperations and maintenance.

Thease tynes of reseirch testing and training activities by a

teaptive! laboratory for a single groun noss no serious linkage pro-

blems. DPut the stage has come whoen the Turs. centre nlans to strengthen
and consolidate its ficilitics for more intonsive and diversified
garvices, not only to thc stito-group but to tho whole textile scctor
in Turkey. 7o increase private industry narticimation, an advisory
board has becn provnosed (with private and state mill members) to advise
the centre's management. In this .ccon? ~hase it is 4180 planned to

sct up & textile design scction and in industrial cffluent laboratory.

Leather Guscarch and Training Institute, Pendik

To fully realizo the attractive cxmort potential of the leather
industry in Turkey cills for imnrovements in quality of hides and skins,
as woll is vnroduction tec'mologics and manarement. The Pendik Insti-
tute, under the VYeterinary Tepartment of the igriculturc 'inistry and
assisied by EAO/UNIDO, has the tasks of annliad rescarch investiga-
tions in common problem .reas, training in snecific skills, testing
and cxtension services, pilot production of main lcather types using
a revolving fund, markcting and management issistance.

The difficultics of linkaige with industry are particularly acute
as most of the 15,000 footwear units are in small, dispersed atcliers
with outmut of only 1 to 15 nairs ncr worker per day (total output
35 million n&irs/yoar, 30,000 workers). The garment industry consists
of some 500 larger units (outbut 0.75 million garments, 30,000 workers).



is noted carlier, & ficld liboratory has now been sct up right in
the midst of the tannerics, so that they have rapid iccess to testing
and advisory sorvices und provide 1 feed-back nn aciual rescerch nceds
guch 18 nurity of chemiculs, c¢fflucnt disnossl and watcr sunply problems.
The UNIDO shoe-making expert and his countermart have been snending a '-'
third of their time in going aroun’ the atelicrs to nrovide on-the-site
advica,

A reeearch/ industry linksge mcchanism which has been workirg well
at Pendik is tho idvisory Doard with 12 menbers including six from tho
Chambors of Commerce/Industry and the leither trace. Uil renresenta-
tives and project managcr also attend., The Toeard's responsibilities are
to help formvlite progrmmed activities, review progress, initiate new
schemes snd generally stimulate good working rclationshins betwoon the
institutc and all scements of the lcather/lcather product industries,
The point te note is that tho idvisorvy No.rd is now cxcrcising some of
the functions of & managemcnt committee, with incrcasing confidence and
co~operation hetween the Governmment and private represcntativos.

Concurrently a working groun of the Toari is prenaring proposals
for riving the Institutc 4 scmi-autonomous status. The private units
‘have agreed to sharc in the runninz costs and havo themselves annroached
Government to imnosc a statutory levy for the purnose. Turther UY
assistance is now nlamed during which expert advisory services would
be gradually nhased out in order that the institutc can be self-rcliant.

.4 Ncle for WHINO |

The rcviow wbove indicaites the noints where UNIDO intervention on
reinforcing rcsoj.rch/industry linkagos in Turkey has been found® useful.,
Some action for the futurc is outlined below,

The technical assistanco rcquircments of countries at the dovelop—
ment level of Turkey c.ll for donartures from conventional matierns
into more .movative forms. "Fuirn. .ent sunnly componcats can in
appropriatc cascs bo reduce’; oipert assignmeants of long dur.tion can
partly be replaced by nrevision of shert, high-lovel consultancies to
transfer new tcchnologios and to mrovice the global exnerience for
rational planners to take informed nolicy decisions.

Limited UN finances reclative to nceds also nccessitate the mobili-
zation of other resources o cnsurc achievement of projoct objcctives -
from bilateral donors, from Government's own cost~sharing, and by
recoursc to rceruitment of qualified national experts and loocal
consul tant fims. UJDP/U.{\IIDO in Turkey is playing an active role in
using such new formulac to augmont efforts towerds the dcvelopment and
transfor of technology, Proparing and monitoring these complex arrango-
ments placcs an additional - but welcome ~ load on the office of the
Senior Irdustrial Dcvelopment Field Adviser.

Training activitics of UNIDO arc required at two levels - for top
management, often non-technical, to anmpreciitc and use It and D facili-
ties, and for middle-rung research workors to up—gradc their skills for
implementing tasks in a rcsponsibdlc manner,
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UNIDO's rolc of nromotinT the symoergy between research and industry
ie illustruted on a rhosnhate nroject, where it acts as 'go-botween' in
trineing the cxplor.ution/benoficiation ageney and the fertilizer plant
(which is to process the concentrates) torcther in ordor to formulate
comnatible spenifications wnd pilet-testing nrogrammas,

Mo facilitate intra=country teansfers of tcchno.ogry more atteontion
can bo riven to such dovices is sub-contiructing, both naticnally and
internationally, snd the centrilized rurchascs of know-'.uw. For intor-
country transfers, irirartite arrangements can he girmizicant using say
technology from the wes', canilel cquinment from a gocialist rountry,
and the mannower and mark:t of the davelesing eountry.

UTIDO could increasincly assist in the fundamental tasks of formu~
lating national policics and plans on industrial technology, suggesting
new forms of co~omerulive research Mascd on the country's noeds and
aspirations, analysing the crituria and nolicy inducements for apnro-
priate choicc of tcchnology, and developing the hig ~1lcvel mannower
needed for the mana scnent fo technology transfor,

The sharing of cmorienses between dovelomed and developing
countries and among the develoning countries themselves is being
stimulated through action-ori-mtes seminars, joint rcsearch nrojects,
gotting un of rerional centres for tochnolory dovelopment and transfer,
nublications in rezional lanruages, and cxchanges of tcohnocrats., .\
fortheoming mission by a groun of Turkish technclogists to India, unrer
UNIDO usnices, will mave the way for long-tcrm co-operation to mutual
advantaze.




77. 06. 27






