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I. INTRIOIDUCTICON

1. The investment in the estaklishment of Industrial “esea:vu zna

- . 2 ) : - ‘
Service Institutes [IZSIs. in developing counsir:es during the pas: 2T

years has teen signl-$can.. The UNDF contribution for yrcv1ding in-

- stitutlon-tuilding and technical assistance in acout 130 IRSIs, since
the incention of UNIDC in 1367, has amoun*ed %o azproxidateily 55 zillion
dollars {see annex in Staff Report of UJDF, (NI2C Zvaluaticn Study of
1331s. :erhap 'C times that amount nas teen Drovicded by ccunterpar:
governgent contrituticns, °l-lateral assistance, elc., IuTing ue egrly
stages of the IFS1s' develormenti. 3Since some oI these 1XZIs are aore
than 20 years old, and many more *han 10 years Jid, and are .arge.iy
government subsidized, there is no way of really <nowing wnat ‘he =otal
investizent 2as Teen o0 late.

2. The expectation was that these IRSIs would coniricute in a material
way to the national development process. While some I2SIs have Teen
successful in this respect, experience and analysis have shown that amany
of these institutes bave been marginal in their effectiwveness, or have
coniributed little {other than provision of tasic services: o industirial
develotment.

1. There are a numoer of guesiions %0 te asked:

. Has this sizeable investmenit in IXSIs Teen woritwnile?

. What has been the real impact of IRSIs?

. #Wba% constrainls and impediments nave preventec effeciive
IRSI operaticns?

. Have the governmentis recognized fully their own responsibilziy
for IRSI supporit?

. Have the IRSIs teen properiy desixgned and implemenziec so as
%0 achieve reascnable maturizy and viability and <o maxe
significant contiridbutions t¢ their countiry's develorment
orocess?

. Has the international and bdi-lateral assistance exzended
to developing couniry governments {or creating I3SIs teen
successful?

. Are IRSIs the best mechanism to achieve technological inde-
pendence - are there alternatives?

. Is it possible for an IRSI to function properly in a aeveloping
country in the absence of a national plan for science and
technology - a plan for industrial davelorment - a complimentary
and supporting infrastructure?

. How can IRSIs be designed or restructured in order to provide
meaningful and useful services to government and to industry?

4. The UNTP/UNIDO Evaluation Study snowed that, in aany instances in
developing countries, there has not always existed a clear perception of
the roles of government, industry, and otiher elements of the industrial
development infrastruc*ure necessary to support and utilize effectively
the new oy existing IRSI. Insuffic:ent aitentior —as given to careful
and thorcugh planning and iesign of the [R3I, bota for the short term
and the long term.

3. All *»35 cften, IRSI policy objectives, growth strategies, and
functional activities were established, which related to traditional
functions of IRSIs in advanced countries, but which frequently were not
relevant to the development needs of the industrial public or grivate

sector in the country of the IRSI. Liaison tetween IRSI and indusviy,
tetwaen IR5] and governmen:, between I[R3I and other elements of ‘%hne
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developmen: infrasiruciure, was shown to te marginal and vague 1n
several cases, which imposed severe constiraints on the abilily of ,
the IRSI to proivde useful assistance %o <he developmenti process.

€. The effect of the above has resulted in IRSIs which, in many
cases, are ineffective and which operate in a passive, rather than an
aggressive mode. Thelr activities are focussed on supporting services
to an appreciable exient; 2+D act.vities are usually limited to "in-
nouse' projects only occasiocnally related %o national need. IRSI in-
volvement in the technology transfer process has also been limited.
The IRSIs seldom have sufficient au cnomy to function in an effective
panner. =zigidity of crganizational siructuwre and lack of managezent
flexitility in making adjusimensts i1 operations needad 0 adaptv ¢
changing conditions of development, have of<ten limited IRSI effectiveness.
As a result, the IRSIs are frequep:ly, and sometimes unfairly criticized
by the potential users they were intended to serve.

II. TEZ IRST AS AN SLEMENT CF THE DEVELOFMENT INFRASTRUCTURE

7. The IRSI, functioning in isolation from other elements of the
development irfrastruciure, can really do little to furtker irndusirial
development. All elements of the infrastruciure must work together as

a comprehensive industrial service support system. The system includes:
government agencies; public and private indusiry sectors: the develorment
banks; the 1niversities; other technological institutions or specialized
research institutes; and the IRSI. There must be a continuous dialcgue
between all elements of the infrastructure and full understanding of ihe
responsibilities and functional activities of eacn of tne eiemenis.

3. It is incumbent on the governmen:i %c provide the nechanisa
necessary %o coordinate these elements. Wnen designing an IXEI, ke
Zovernzent and 1is advisors dust recognize the possicliliity ihat existing
<2 1astitutes 3ay already te performing scme of the funcilonal activitliss
also intended for the IRSI. Fallure %o do so will result in dilution of
effort and inefficient use of scarce human resources. An example of

lack of this will demonstrate how poor planning resulted in a marginal

IRSI.

9. When the Government of Malaysia decided to establish an IRSI,

a Government Standards Institute was already in existence and providing
effective services. There were also several mono-purpose institutes -
the Rubber Research Institute, The food Research Institute, The Forest
Research Institute, The Plastics Research Institute and specialized re-
tearch cepar*taentis 1n several uniwversities.

c. The Government established the National Institute of Scientific and .
Industrial Research (NISIR; %o promote, coordinate, and undertaxe scien-
tific and industrial research which would benefit industrialization in
Malaysia. NISIR's mandate was extremely broad, and conilictied in many
instances with the vested interests of the other existing institutes, so
shat ultimately NISIR's activities required limitation and re-definition.
VISIR nas subgequently been reorganized, merged with the Standards Institutle
to tecome The Standards and Iniustrial Zesearcn Institute of {alaysia
(SIRIM,, and its activities directed to providing services -0 a ilmited
number of industrial sub-sectors in Malaysia.
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1. Sovernments in a nuwber of develoning countries have estatlisped
coordinating mechanisas :3r *heir 2+D insuituticns. These can te councils }
of Science and Techaclogy or a similar organization. Unfortunately, councils

of Science and Technology tend to place more emphasis on Sclence than 2n

Technology. If :this is so, then the governmeni should redirect the Council's

empnasis, or coordinate their indusiry-related R+D institutes with a govern-

menzal .3 dy specifically oriented to industrial development. Zxamples are:

. The Xorean Ins:itute of Science and Technology (XIST,, which re-
ports ito the lMinisier of Science and Technology;

. The Fakistan Council of Scientific and Indussrial Sesearch (FCSI
which 1s under the direction of tke Minisier of State for Scienc
and Technology;

. The Institute of Technological Research {IFT;, Sao Faulo, Erazil,
which Teceives funcding and guidance Ircm the State o7 Sao Fsull
Secretary Tor Industry, Commerce, Science and Technologr.

12. Saudi Arabia is in the teginning stages of modernizing and ex-
panding its industrial base. Several specialized R+D institutes >urrently
exist in the country. Recently the Government created the Saudi .irabian
Vaticnal Council for Science and Technology (SANCST,. The purpose of
SAICST is to: (a;, coordinate all R+D in the Xingdom; (%) stimulate

2+D related :o indusirialization by grants and otker findncing; {c' es-
wablish a nuamber of 2+D institutes to focus on development needs. These
institutes include, among others:

. an instilute for 2rid laaids resezrch;
.20 insiiftuaia Sor 2nvrironment and natural resources research;
. an institute for energy research;
. an institute {or petrcleum and chezicals researchn;
. an IESI.
13. SANCST 1s now 1n the preparatory phase of designing these institutes.

S nr s Ay al

The guesticn must te as«ed - what will te the policy ot ectives and funcwionel
activiiies for the IZSTI wrhichk will not conrflict wizin those of the ozner

Z+3 institutes. OClven Saudl Aratia's serious shor<age cof s«illed human-
resources, SANCST musti proceed carefully with its planning prczess. I3

is not clear at this point, exacily wna: the role of the IRSI will ce in
relation to the other proposed research institutes.

14. The important point is that there is recognition of the need for
coordination and guidance at the highest levels of Government. In Korea

ani Fagistan, the Ministers of Science and Technology are memvers of the
rresidents' cabinet. In Brazil, the Secretary for Industry, Sclencea ana
Technology worxs clecsely with the Governor of the State of Sac Faulo, who

15 1ntensely indusiry-oriented. There are Ministers or Secretar: s for
Zducation, under which universities fall, tul interrelationsnips telween
universitlies ana 2+D institules are coordinated, not oniy at tne ministeriel
cr secretarlal level, bui also at the level of the university and the IESI.

15. ine of tne most Slgnifican< inputs from UNIDC to developing country
governments contemplating design and establishment of IRSIs, is aavice ana
counsel on the necesdity for creation of a governmental Council, Ministiry,
or other Yody wnich will interact witn, gulde, and coordinate the functional
activities of all R+D or specialized insti=utions within the ccuntiry which
relate, even indirectly, to 1ndusirial development.
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ic. An IZST nas the gotential to mage technolisgical inputs 0 sliat-
oratisn o governzent policsy. As an example, explortation of

raw Daterlials, eavirgnmental grotectlon, ancd lmportatisn of technoiogy,
are nearly afways subject to goveramen: policy, ana the IESI should te
involved 1n the process of policy definitvion relating to these. in the
atsence of such technolsgical inputs, governZents may estatlish develoz-
ment policles wnhich are counter-productive 3r which dc nct lead 0
technelczical Inderendence.

17, An exaxple common o a aumber oI levellping scuntries 1S whe ex-
portaticn of un-procecsed xaolin c¢lay as a raw material, and sucseguent
impertaticn of processed kaolin for sanitary ware, cerazlcs, eis. An
alert I3SI can advise the government J2I the marxeting, eccnomic, and
technological alternatives for in-country processing o <aolin, wita nigh
purity kaolin available for paper sizing and cosmet iCs, medium purity
kaolin for industrial chemicals, and lower grade xaol.n for local manu-
factures of ceramic products. From these considerat'ons, government 1is
in a better position to elaborate policies on importztion ana exportation
of zaolin clay, and to encourage industrial development. The IRSI will
also have a subsequent role in the development or adapata ion of the tech-
nology for the indusirial sector.

(]

43, In the early days of ithe Central American Common Market {[CACM;,

the Central American Research Institute for Industry (ICAITI, conducted

a number of studies which provided gzuidance to the CACM Zoard of Directors
relative is choice of industries, appropriate locations with respect to

raw atierials, transportation, labor supply, markets, etc. These siudies
1ncluded: 1installation of fertilizer and insecticide plants; feasitility
of a steel mill in Centiral America; planning, mocernization and expansion
of textile factories; %the market for sheet glass in Central America;
exploitatiin of non-metallic minerals, etc. These studies not only assisted
the CACM 1n reaching agreement between countiry government memters, but also
provided ICAITI with the background necessary to conduct adiditional studies
and R+D both for the gnvernments and for the industrial sectors involved.

19. The role of the IRSI in advising government on environmental pro-
tection policies is becoming increasingly idportant. Industry tends to
resist resirrctive policies on pollution controls. The IRSI, working with
both government and industry, can provide assistance in conversion of in-
dustrial wastes into useful by-products or energy sources, treatment of
effluents by microbial or other means to purify water supplies, etc. The
IRSI should be able to develop standards, appropriate to local conditions,
which will enable governments to impose realistic industrial pollution con -
straints, without arbitrarily restricting industrial production.

20. Again the example of ICAITI 1s used. A number of years ago, cotion
growers in Guatemala used large quantities of pesticides to control insects,
without an understanding of the amount really needed. The pesticides wers
subsequently found to cor‘aminate fish and cattle in nearby areas. The
ICAITI study showed that pesticide quantities used could be reduced ccnsider-
ably without decreasing insect control, but with correspondingly less con-
tamination of meat and fish products. The study resulted in a control
measure for the Government and a savings in pesticide costs for the cotton
growers.,
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I7. THEZ IESI AND NATICNAL TEVILOFMENT ZANKS
PAN Jevelovtment tanks need technical or tecans-eccncalc iaguts Sor

thelr evaluation and consideraiion of reguests 1o finance develoomen:
projects. JUnforitunately, the IXSI i1s not often used to perfora *his
Juncziosr., The reason for this 1s not clear, but undcuttedly relates in
parz, to lacg of uncderstanaing of the IZSI potential ty the Zevrelogments
can< 2s well as lack of aggressive seliing Ty <bhe I=SI. XHere again, zize
goverament, 3r 1is coordinatling eniiiy Dust assure Inat SoaTinudus anc
extensive dlizlogue 1s maintainex telween tile deve_lTment Tan£ and i

feem T

z. #nen the U.S. Agency for Intermaticnal Zevelorzmen: (USAID es-
atlizsned a large science ana technology ican fund with the 3Staze of

ao Yaulo, 3razil in 1972, one intended eiement was lnteraction Teiween
IFT, The Institute of Food Technology {ITAL; and the Sao Paulo State Zanx
for Development (BADESF, to jcintly provide assistance to iadustry.
SAJESP's administrative processes were so cumbersome that, even though
se.ral specific projects were identified. only a few were completed.

irT and ITAL gained experience in working with industiry, tu: very litzle
in terms of c¢ollaboration with ZADESFE.

[ 42 IR Y B V]

21, ICAITI was asxed by the Cenzral Zanxk 2f the lominican Zegutbli:ic
5 concduct a series of techno-economic studies in {our incusIirlal Sec:ors
of ixmportance in the Dominican xepublic: ~fats ancd oils; leataer and shoes;
zetal-mechanical; and textiles. At the time of the s:iudies there was noz
an IZSI in the Dominican Reputlic. Twenty-three feasibllity studies were
completed, of which nine resulted in estaoplishment of new industirles fi-
nanced ty ithe tank, and five siudies are teing considered Jor iagplementatia:
Tasec un economic and other conditions. The success of this venture sub-
sequently led %o the decision Ty <he Jovermmen* to estatlish its own IRSI.

7. IESI - INDUSTRY PZLATICNEEIFS
24. Unforzunately, there is littlie evidence to incicate that IRSIs are
f1lly aware of 1industry's problems and actual needs. The tecanological as-

slstance and services generally required by industry i3 in the following
main categories:*

. Testing, analyzing and evaluating ‘aw materials and intermedliate
products;
. Testing and analyzing finished products for standardizaticn,
quality control and certification;
. Specific information on the current state of world «nowlscdge
in industrial, ®ecino.ogical and techno-commercial areas;
. Instrument repair, maintenance, and calibration;
. Designing equipment (e.gZ., slmple ovens, <ilns, mixers, anu
driers,;
. Trouble-shooting in industrial -lants;
. Technical investigations to imprcve the guality of finished
products and increase process efficiency;
. Developing new grocesses fuor current 31 new praoducts at both
ihe latoratnry and pilot plan:t levels;
. Techno-economic studies;
. Zagiueering design ani service work;
. Training of technical staff.
*# "Indusirial Research Institutes, Jrganization fur Effeétlve lesearcn,
Technical and Commercial Services”. UNIDO,/151C. 11,/ 2ev. ', 1373, o. 3.




25. Industry secior surveys 0 ceterzine needs in tie atove Zate-
gories saculd te a prerequlsite IOor e initial planning, precarasory
=ission, and leveiscment 2f the IRII speraticnal plan ana work orogras.
‘ew governmentis and their IRSI aavisors or zanagement have conducted
such surveys. Irurihermore, it is not sufficient t0 send an expert i
a develoringZ couniry Ior IwWo Or three wee<s and 2Xpect aim IO generate
Zuch more ihan a general sverview oI *he nature oI 1nCusiry. ilcusiry
surveys Iust ce in-depth, extaensive, and contiaucus. The IREI stall zust
te 1nvolvea, not anly o Zain experlence tul I Te in a sositicn o
Iomplie tomposite statistics atout product:ion capacity, macr<et pciential
and related iata which can te invaluable aids :o governments in the
planning process and to industiries as these seex 0 divers:iy or expand
wneir product iine. Industrial liaison anc technizal extension activities
are a critical component of the IRSI operational methodology.

260. There are a number of ways in which to achieve effective indus-
trial liaison and awareness of industrial needs. Before it was fully
operational, XIST and its linked institute, BDattelle Memorial Institute,
conducted an in-depth survey of over €00 industries in 25 industrizl cectors.
This survey ana subsequent analysis formulated the functional activities

to be undertaken by ZIST. The survey showed the level of existing tech-
nology as wWell as the potential for improved or new technology.

27. The industrial survey may show tRat the national indusirial base
is *00 low to support an appreciable amount of laboratory R+3J and that
IRSI emphasis should be devoted primarily to provision of basic services
and techno-economic studies. As an example, the indusirial base of the
five Central American crontries (population of approximately 2C million
people), to which ICAITI offers services, consists of 52567 small, medium
and large industries, uistributed as follows:

SIZZ/DISTRISUTION OF INDUSTRIAL
FIRMS IN CENTRAL AMERICA: 1377

Small Medium Larze Total

Costa Rica 630 212 73 919
El Salvador 1263 448 187 1898
Guatemala 858 293 130 1281
Honduras 398 150 59 607
Nicaragua 350 137 €9 556

Total 3499 1240 518 5257

Zven though ICAITI has veen operational for more than 20 years, its
support for R+D continues to derive from 3O percent government subsidy,
approximatel;_go percent from government contracts, international agency
or bi-lateral support, and perhaps as much as 10 percent from industry.

28. ICAITI has, however, maintained good industrial liaison vis-a-vis

nearly 400 studies performed for public and private entities in the
following categories:

[ooo.
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. Ixgansisn, oodernizatichn, re-invesTtient,

~~ - N T -
and -Saa‘.u~--»‘ siudias fop
. ~esl snal lecrtor Q.es o’

5r 3w
. Svaluaticns znc Studies on processes,

sroduc~ion facilities anx iastalled

zaseity cG
. Jaluation 97 Jixed =zssets anl Tecino-

econcoic 3t

2f the istal, 3° studies were underzagcen I:r she puclic sectisr, ‘'t for
tze gprivate secior, <. for develozment tangs, ¢l in Jiner csuniries, o
for regicnal anc international organizatiions.

5. During the past 4 years, ICAITI has maintained resident technical

extension agents i. each of the five Central American countries. These
field representatives have been the conduit for services to industry,
provided on-the-spot by the fiela representatives, by ICAITI, or tarougn
lozal sources, in the areas of raw materials, process Or product develop—
meat, equipmen® specifications, etc., in the foilowing categories:

Information  Technical assistance Zasic Services, T3tals
"+D
Small 33 39 a: 110
Medium €2 24 25 111
Large 28 Z 14 45
145 £J cd 2c3

ZCAITI does nov fully reccver the cosis of thnis aclivity, bu: inausiry,
throuzh this mechanism, i1s increasingly aware of ICAITI and 1%s capadiliies.

3C. {IST, IFT, and ICAITI regularly mail iechuical abstracts on a
regular basis to industries, based cn an understanding of interest and need.
The National Technclogical Institute (INT) in Brazil established a similar
service to about 4000 industries in 1974. The service was abruptly suspen-
ded in 1976.

31. In 1963, the Scientific and Technical Research Council of Turxey
(TUBITAX) established an industrial relations unit which maintains contact
with industry throughout Turkey. The Unit uses the tecnnical extension
approach. Tf possible, problems are solved on-the-spot, in one or itwo days
time. If the problem is more complex or requires lavoratory support, TUBITAK
will contract with a university professor, or a R+D institute, or will re-
quest one or more of its own research centers to solve the problem. Infor-
mation needs are referred to TURDOK, the National Information Center. Thus,
the industrial relations unit of TUBITAX forms a sort of oridge tetween the
industrial sectors with protlems that need research ana tne researcn organi-
zations. In 1975, more thar 5C0 industrial protlems were solved by this
approacn. The current situation 1s unknown.

32. The Government of Feru uses a slightiy different approacia. The
Institute for Technological Industrial Researcn and Tecanical Standards
(ITINTEC) was established in 1972 to promote, coordinate, orient, and execute
industrial R+D in accordance with the policies for development ana promotion
of the Ministry of Commerce ard Standards. ITINTEC 1is supported by a tax

4+
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assessment of two percent against all indusiry net income, tefore taxes, '
to finance industrial R+D projects.

33. The projects may be individual or collective, carried out by a
company itself (or a group of companies;, or these projects may te as-
signed to university or research institute laboratories, other putlic or
private agencies T to ITINTZIC.If the company, for a variety of reasonms,
does not use its tax credits to suppor: 2+), tae funds revert to ITINTEC
wnich will utilize suca funds in support of R+D programs relevant to Feru's
national priorities and which may or may not relatec:o ihe particular
proctlems ¢f the industry coniributing the funds.

34. If the IRSI is not aware of industirial needs, and in the absence
¢lear directiisn and lack of indusirial experience there is a tendancy

for IRSI staff <o develop R+D projecis tased on the fuzzy perception that

there may be an end-user. Two examples will demonstrate the point.

35. A number of years ago, researchers of the PCSIR conceived the

idea of producing a petroleum-based pesticide, then teing imporied into

the country. FCSIR staff did noi maxe a marketing or technoeconomic

survey ol ‘he troposed process, tut devoted approximately 1Q years o
laboratory experiments, application for patents, ani comstructioas of a
D113t plant, Wiih a considerabtie investimen: in 3ime and effort., Inly afier
PCSIR began to attempt to interest industry in the process éii they learn
that, due to a governmeant subsidy on the imported pesticide, their process
was not economically feasible and ‘therefore of no interest <o industry.

3€. A similar experience of the Poyal Scientific Society (3SZ,; of

Jordan can te cited. The 5SS estatlisned an Ilectronics Latoratury eavly

in 1ts operation, although wizhout a clearly defined mission for the

Latoratory. In the absence cf clear directives, tkhe Laboratory devoted

four years gaining competence in the design and production of two-way

radios Ior policy and military use, vased on then exisiing tecimnology and
imported comporents. dnile the capatbility to froduce the “ransceivars

was estatlisned, RSI learnec tha: =nhe Japaiss-, ~.Z., and Jurdpean tech-
nulssi:5 had ceen improved, the components required Ior the 2S5 transceiver )

were no longer procuced, and coemmercially availatle imported transceivers
were cheaper.

37. % *he same time, based on its awareness of Xorean electronics
industry manufacturing capabilities and a strong marxet potential, toth

in Xorea and for expor%t, KIST used technology absorbed from Japan and the
U.S. to develop a line of electronics devices - calculators, mini-campulers,
“ransceivers, etc,, which are now bBeing produced bty Xorean induszry.

TI. TEZ IZSI AID TZCHINSLIGY TRANSIZR
38. An IESI, 1f properly oriented, can play an important role in tine

process of technology transfer. IRSI staff members nave opporstunities,
through international symposia, technological journals, information data
tanks, and personal contacts, to remain reasonatly abreast of techrological
developments. The IRSI may nave established linkages with researcn institutes
in more advanced countries w#who can provide inputs. The IXSI may lack

specific «now-now information, design or operating data, etc., tut often

looe.




1T SNOWS haw to obtarn such data. FUTIAST, $238% o0 LIS aiuwieuge of '
the local situation \raw materials, lator reguirements, SroQuct Ir SrocsEss

needs., wne 28I 1s 1n @ TOSITiIdN 10 make SOSitive LnTuls F
9% tne cSctlential and utiliizaticn 27 an 14Doried TeChinoiss .
e actle t0 suggest alternatlve techinoisgi2es; at least it
ience in developing indigenous technologies.
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33. I3 shoulcd te ciear that an 1RSI can xa«e major Lnta® 3 Snly
1nt0 the technology cortions of the process. Jiher non-ie ;
of the *raasier process are the responsitilisy af the
gent Zangs, ang industry. lLeveriiseiess, suca iechncl
of consideracie interest to the development Tanks wno are called ugon =0

Q

Wise learn that it has purchased an otsolets technology, Jne tonagt 1S Ilnes-
propriate, over-priced, Or already avairlaole witaln e couniry or region.

490, Table I* summarizes the direct and indirect techanology transfer
functions which an IRSI can perform and those which it cannci or should
not perform: It will be seen that the IRIT can make major coniritutions
in the following areas:

(a) Providing information on desired technology;

{t; Identifying alternative tecknological possitilizies;
{(c) Techno-economic feasitiiity studies;

d, Selection of lecanology;

(e) Identifying alternative technology sources;

(f) Providing technical services;

(&) Ferforaming back-up 2+D;

(h; Industry personnel iraining.

1. The UNDP,UNIDO Evaluation Study has shown that few ISSIs in de-
veldping countries are involved in the transfer and adagtation of tech-
nology to an appreciable extent. This may te due in par: to lack of
awareness of 1lndustrial needs, and in part to attempts to iransfer tecanologzy
that 1s not appropriate for existing needs. ruriher, in tne actsence of
government constraints, industiry generally prefers to duy already proven
technology on a turn-xey basis. The government needs ts provide -ndusiry
with incentives suchn as tax incentives and rebates, or use an approach
similar to that of ITINTEC, to stimulate industry use of the IRSI in the
technology transfer process.

42. If the IRSI is to be involved in the technology transfer process,
there must be a perceived need for the technology and an end-user. The
technology to be transferred shuuld have already been proven elsewhere, be
adaptable tc¢ local conditions, and be appropriate.

43. An example is the technclogy for explosively forming and cladaing
of metals which has been transferred into industrial use in Erazil. The
U.S. Space Program developed the explosive-forming technology for sophis-
ticated missile components, using contrac*tors such as Martin-Marietta
Company, the Denver Research Institute (DRT), and others. The technology
was found to be particularly appropriate for cladding stainless to mild
steel, brass alloys to steel, etc.

# [, F. Biritz, UNILO, Unpubli-ned paper, "Industrial Hesearch Iastltutes,’
December, 1975.
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THE ROLE OF AN INDUSTRIAL R&D INSTiYUTE IN THE TECINOLOGY TRANSFER PROCESS

Table 1
TECHNOLOCY TRANSFER STEP
AL Information on Section of Technology:
(1) obtafning and providing information on desired (1)
techaologies;
(ii) fdenttfication of alternate technological (11)
possibilicies;
(111) techno-economic and feasibilicy studies (111)
(1v) selection of the moat desirable technology; {iv)
{v) fdentification of alternate sources of th. desired (v)
technology;
B. Obtaining and Introducing the Technology to be Transferred:
(vi) acquisicion of rights to technology and obtatning (v1)

technology know-how, fncluding the formulation und
closfng of all types of technology transfer and
licensing contractw;
(v11) establishing physical facilities and factortiea;
(viii) sbsorption of tranaferred technology, i.e.,
training of staff and personnel using technology;

{vit)
(viit)

C. Haintaining, Supporting, and Further Developing Transferred Technology!

(1x) providing techaical servicea for the tranaferred (ix)
technology;

(x) carrying out R&D for improving and further (w)
developing the cechnology;

(xi) continued training of industry staff and personnel; (x1)

(x11) matntair information surveillance in the field of {x11)

transferred technology;

ROLE OF INSTITUTE

wajor rcaponaibility: muet waintain up-to-date
techinological information service;
wajor respongibility: ties in with (1)

depending on responsibilicies and capabilicics of the
Institute; Input can therefore be major or minor;

only technical and cechno-economic inputs, tilew in with
(111); legal and financial considerations outside the
insticute's resporsibtlifcy;

major role: tiea in wicth (1);

this 18 not l.ruaponatblllty of R&D inatitutes, except -
to provide technital information during negotiations; |
ticae tn with (1) and (1v).

not the responuibilicy of the institute;

a major respunsibility of RAD {nstitutes; one key function
is the fntroduction of new technolugies through the
tnatitute's laboratorties or pilot plants by demonatrating
thesa to tndustry personnel, f.e,, introduce the
technology through training;

& major responalbility of R&D institutes;
a reaponsibility of the fhstitutes;
a continuing reeponsibility, alchough not alvaya carrted

out by R&D fustituces;
an fnportant ineticuce responsibility;
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44. Stainless steel is n 't prcduced in 3raz:l. 3Brazilian industry
currentily does not have the heavy equipment r.ecessary for roll-beru ng
large plates -used in the chemical industries. Explosive cladding of
thin stainlrss steel sheets to thick mild steel plates for corrosion
resistance uses appeared to have a market.

45. IFT and DRI, through a twinning arrangement, conducted a survey
of potential industry users of the process. DRI trained IPT engineers
in explosive foraing and assisted in ihe design of a facility for ex-
plosive forming. IPT initiated production of clad 1 meter by 3 meter
vlates to meet industiry specifications. IPT also acquired capability to
explosively swage ccndenser tubes into tube-headers, which is currently
being used by several large Brazilian toiler manufacturers. An approp-
riate technology has been introduced into Brazil that meets an incdustry
need.

46, The KIST experience in electronics has been mentioned earlier.
KIST acquired the kmow-how, adapted it to local conditions and needs, and
transferred the adapted technology to Korean industiry.

47. A developing country IRSI twinning arrangement with an IRSI in a more
advanced couniry is a good mechanism to undertaxe the transfer and adap-
vation of technology. The IPT-DRI linkage is an example. The two IRSIs
working together, can bring to the transfer process an understancing of

the technology as well as the conditions necessary to adapt the technology

to local application. If an advanced couniry IXSI is involved in the
process, local iddustry may have more confidence in the polential use of the
adapted technology.

43. Teis collabnrative approach can also be used between IRSIs in de-
veloping countries. As an example, Xorez imports large quantities of
fructose syrur for the food industries. Thailand grows large quantities of
cassava from wnich the fructose syrup can be produced. XIST and the Thailana
Institute of Scientific and Technological Research (TISTR,, formerly ASRCT,
are working with a Thai and a Xorean incustry as join: partners to produce
fructose syrup from cassava starch, thus impacting on a marketatle producst
and a new industry.

7II. ALTSRNATIVES TO IRSIs

43. Mention has been made earlier to the necessity for interaction be-
tween existing and intended elements of the science and technology infra-
structure. Such interaction is an important element of an IRSI growth
strategy. If the government is cognizant of the capabilities of its indigenous
technological institutions it can schedule use of these 1o provide needed
functional activities while the IRSI is developing.

53, Tacle II portrays somxe of zhe strategic options ihat may te availatle
in a developing country. It may well be that the government will elect to
conc¢inue use of these alternatives even after the IZSI is estatlished, in
oraer to expand *the base of services to indusiry. The approach also provides
a mechanism for identifying staff training needs ana facilities acquisitions.
Also, as priorities are established and if these are greater than tihe
capacity of the IRSI i{o provide services in all prioriiy areas, use of ine
aiternatives in Table II ma<ces possitle <race-offs in services by delaying
some of the services =0 ve provided by the IZSI.
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TABLE 11

N 2

Alternetives for Short-Term and Long-Term Growth

Functional
Activities

Short
Term

Medium
Term

Long
Term

Analysis, testing
quality control,
standards.

Technical
Information.

Technical
Extension.

Research &
Development.

Training
Graduate.
Vocational.

Goverrment or commer-
cial testing labs.
Research Institutes.

University Libraries.
National Libraries.
Services outside
country.

Consulting Engineering
Firms. Productivity
Centers. Research
Institutes.

Universities.
Contracts outside
country.

Other Research
Institutes.

" Universities.

Productivity
Centers.

Government testing
labs. Recearch
Institutes.

Research
Institutes.

Research Institutes.
Productivity Cen-
ters.

Research
Institutes.
versities.

Uni-

Universities.
Research Institutes.
Productivity
Centers.

Government testing labs.
Commercial testing labs,.

Research Institutes.

Research Institutes.
Productivity Centers.

Research Institutes.

Universities.
Universities. Research
Institutes. Produc-

tivity Centers.
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51 The comzents and examples in the atove seciisns I tnis fager
may help o demonstirate what an IRSI 1s ana wrat an I=Di can 23. Tne
schievement of 1ASI goals is largely dependent on ihe at:ilitules aad
actions of both goverament and 1RSI management.

52. Jovernment mus:t ta<e she steps necessary 0 coordinate 1ZS1 zc-
tivities with those of other tecanolegical institutions Tne X

itutions. ~“he Test wgy
<0 do i21s is zhrough creation of a council of siailar Body which sve

v et vy e~

views ani guides these institutions, and wLlch :rovides generzi lilrectiin.

53. Governmen: should ta<e the financial and legai acilons necessary,
* T

througn tax incentives, etc., t0 encourage indusiry use oI ke IZSZ.
s4. Government should assure that the IRSI is fully utilized 1n ie-
velopment of appropriate national policies wnich have a tecnnolicgy com-
ponent, and encourage the development banks to use IASI services.

55. IRSI management and semior staff must alsc undertake an aggressive
role in the process. It is the responsibility of IRSI management <o point
out to governmen:t the activities and services 1t can perfora ana which

are needed as part of the development process. The IZSI management zust
establish working relat.onscips wiih oiker tecanologic instiluteons.
Iffective and continuous liaison with putlic and private indusIirial sSeclors
is imperative.

5€. IRSI managcment and staff must recognize the nature of the services
required by governmment and indusiry and focus their atiention on these as

a priority. Bxcept for staff development and the long-ierm, i+ gy well
be a lower order of priority than *echno-economic studies and basic ser-
vices. The IRSI should be siructured and staffed %o mee: these needs.
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