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:'l:e :.!'l•est~ent in :he estacl:.sr...:::.en: of :ndustr:al ?..esea:-~h an~ 

Ser·r:ce :nstit'.J.tes (I?.S:s in developi!'lg co-.;.."l:r:.es :i:.iring :he ;ias: 2.': 
years has been s:!;lifi~ant. The ~~lJF contribution :.::ir providing in-
sti tution-C:uild.ing and tech."lical assistance in about ~.::o IRS.Is, since 
the inception of '..J~H:C in 1967, has amoun:ed :o apprcn:iately 55 :iill:on 
.:iollars ·,see annex in Staf: 2epor: of :;-:r::JF,, :.~G:C Zval:iat:.on Study .:Jf 
I?.S:s • ?erhaps ~~ ti~es that amount has teen proVl~ed by :oun:erpar: 
gove~~ent ~ontr:.:u"t~~ns, bi-la~era: a.ssis~a..'lce, e:c., iu.:--!.::.5 ::::e ea:l.:r 
stages .:Jf the :?.s:s' cievelo?cent. Si::ce soa:.e of t!:ese I?..3:s are :iore 
than 2•.J years old., and. :nany il!Ore than ~ C years .::ild, ani are :..argeiy 
gover~ent subsidized, there is no wa;1 of really ~owi!'lg ~hat tte :ota.l. 
i!'lvest~ent ~as ~een to ia:e. 

2. ~e expectation was that these I;tSis would cont~ibute in a material 
was- to the national development process. While some L-=IB:s have been 
successful in this respect, experience and analysis have shown that many 
of these institutes have been marginal in their effectiveness, or have 
contributed. little (other than provision of basic ser·Ji.ces to industrial 
development. 

3. ~ere are a numbe:::- of ~.iestions to be asked: 

Has this sizeable investillent in I:tSis been ~o:ttwni:e? 
~'hat has been the real impact of IRSis? 
·,.r.at constraints and impeiii.;:ien ts have prevented effect::. ·;e 
IP.SI opera ti.ens? 
nave the governments :-eco~ized f-.illy thei:::- own ::-espor.sibil:ty 
for I:;tSI nupport? 
Have the I:tSis been properiy desi,gied and i:nple~entec so as 
to achieve reasonable :nati.U'ity and v1ab1lity and. :o :naice 
s1~i.:~icant contri'out ions to their cou."lt::-/' s d.evelo~men t 
process? 
Has the international and. bi-lateral assistance e:r.ended 
to ieveloping co~tr/ gover!Ullents for creating :~Sis ceen 
successf·u.1? 
Are I:tSis 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 fo::- industrial d,welorment - a CC'mpli:nentary 
and supporting infrastructura? 
How can IRSis be designed or restructured in order to provide 
meaningful and useful services to government and. to industry? 

4. The UN'JP/mn::o E:val"..lation Stud.y showed. that, in .nany i:istances in 

developing countries, the~e has not always existed a clear perception of 
the roles of government, industrJ, and other elements of the indust::-ial 
development infrastruc~ure necessary to support and utilize effectively 
the new or existing IRSI. Insuff'ic.:.ent attentior. ·as given to caref;il 
and thorcu.gh planning and iesign of the I?SI, bota for the short term 
and the long ter.n. 

;. .Ul ~ ;J often, I:tSi pol.lcy object::. ·;es, g!"Ow-th strategies, anJ. 
functional activ::.ties were established, which related to traditional 
functions of IRSis i;i advanced countries, but which fl·crruently were not 
relevant to the ieve.lopment needs of the ::.ndustrial public vr pri•;ate 
sector u, the country of !:he I?.SI. LJ.a.i son bet..,een IRSI and. lndus ;,J.-:,·. 
bet..,'3en I?.SI and ~overnmen··,, be tweer). I:l.SI and other elements of 1;ne 
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~evelopment i~frastr~cture, was shoRil to be mar~~'lal and vag-~e in 
several cases, which i~posed severe constraints on the ability of 
the IRSI to proivde useful assistance to ~he development process. 

6. The effect of the above has resulted in L":t.Sis which, in :nany 
cases, are ineffective and ~hich operate in a passive, rather than an 
aggressive mode. Their activities are focussed on supporting services 
to an appreciable extent; R.+J act- .vi ties are usually Emi ted to "in­
house" projects only occasionally related tv national need. IP..SI in-
vol v.ament in the technology transft.:r p:r-Jce:;s has also been limited. 
The !RSis seldom have sufficient au·cnomy to function in an effective 
:na.nner. ?..igiii ty of cr.!:'anizational str-....ctu:·e and lacic of :nana.ge:::ient 
flexibility in m~ng adjustments i.1 operations needsd to adapt t~ 

changing conditions of development, have oiten limited IR.SI effe~tiveness. 
As a result, the IRSis are frequen;ly, and sometimes unfairly criticized 
by the potential users they we:>e intended to serve. 

II. TEZ !RSI AS ~'l ~ OF THE DE7ELOFEiT DlPRAS'!'RUCTURE 

7. The !RSI, functioning in isolation from other elements of the 
development iI:frastructu.re, can really do little to furt.i::er industrial 
development. All elements of the infra.st:-~cture must wor~ together as 
a comprehensive industrial service support system. ~e aystem i..'lcludes: 
government agencies; public and private industry sectors; the development 
bank:s; the ·miversi ties; other technological institutions or specialized 
research institutes; and the IRSI. There must be a continuous dialogue 
between all elements of the infrastructure and full u..'lderstanding of the 
responsibilities and functional a9tivit1es of each of the e!e.=ier.ts. 

a. It is inc-:.:mbent on the government to provide the ::iechanism 
necessa.!"J to coordinate these ele~ents. wnen ~esi~ing ~"l. ::.s:, tte 
govern;:er.t a,r,C. i "':.s ad.visors ::iust reco~ize the possici:i.i ty "':.hat existing 
;::..-.::; i!'lsti tut es :J.a;{ alread.y be perfonii.."l.g some of the :·i.:.nctiona:i. a.cti ·n "':..:.es 
also intended for the IRSI. Failure to do so will result in dilution of 
effort and inefficient use of scarce human resou.rces. An example of 
lack of this will demonstrate how poor planning resulted i..'l a marg.:.nal 
IR5I. 

9. When the Government of Ma.1.ayE>ia decided to establish an IRS!, 
a Government Standards Institute was already in ex.iste~ce and providing 
effective services. There were also several mono-purpose institutes -
the Rubber Research Institute, The food Research In~titute, The Forest 
Research Institute, The Plastics Research Institute and specialized re­
~earch iepart:ients in sevl.ra:.. '~.i·1ersities. 

1·J. 'I'he Government established the N'ational !"1stitu"':.e of ScientifJ..c a."ld 
Industrial ~esearch (~ISI~) to promote, coordinate, and underta..i<e s~ien­
tific and industrial research which would benefit industrialization in 
Mala;1s1a. ~ISIR's mandate was extremely broad, and conflicted in many 
instances with the vested interests of the other existing institutes, so 
that ultimately N'ISIR' s activities required llmi tat ion a."ld re-definition. 
:rISIR has subsequently been reorganized, merged with the Standards Institute 
to cecome The Standards and In.:iustrial 2esearch Inst::. tJ.te of' :·1ala,ysia 
(SIRL~;, and its act1~ities directed to providing services :o a :..iauted 
number of industrial sub-sectors in Y.alays1a. 

/ .... 
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i ~. :}over:u:ien:s in a :'lurJbe:- of ie-..relo1,i:ig countries ha"Je es-taClished 
coord.inating :necnanis::is !»'r their R+J ins·:i tu.ticns. 'These ca."l 't:e councils 
of Science a."ld. ~echnology or a slli.lar or€:anization. t:nfort-.mately, councils 
of Science and Tech."lology tend to place more e~phasis on Science than ?n 
Technology. If ;his is so, then the gover!Ulen t sb.ou.J. d.. reci:..rect the Co~cil 's 
emphasis, or coordinate their indust::y-related R+~ institu.tes with a govern­
mental ~1d.y specifically oriented to industrial development. ~amples are: 

':'he ~orean :::.nsti tl.4te of Science and. ·:'ec!:.noiog:r (;c::;:s':' 1 , whicc. :-e­
ports to the :·!inister .:Jf Science and. 'I'echnologr; 
~~e Fa.<~sta.'1 C.:Ji.mcil of Scienti:ic ar.d :nd.ust:-ial. ~esea.rc~ (FCSI! , 
..-hich is under the direction of ti:.e ~·li.rlis--..er of State for Science 
and i'echnology; 
':be Institute of Technological Research (IP'!';, Sao Faulo, Erazil, 
w!:.ic!: :-ecei·.res :·~"ld..:ng a."ld. g-.lid.a.."lce :-:-cm ti:.e State :::;:· Sao ?aulo 
Sec:-etary ~or I.-:d.ustrJ, Commerce, Science and :'echnolo~. 

12. Saudi Arabia is in the beginning stages of modernizing and ex-
panding its .Jldustrial base. Several specialized R+D institutes ~urrently 
exist in the countrJ. Recently the Gover::i:nent created the Saudi .U-abian 
~Iational Council for Science and Technology 1~SA:TCST 1 • :ne purpose of 
SA.ICST is to: (ai coordinate al.l R+Il in the :<:ingdom; (bj stimulate 
?.+D related. :o industrializati.;,n by g:-a!li:s and. other finS..."lcing; (c · es­
:ablish a nUJlber of ~TD insti t:ites to focus on d.evelop~ent neeci.s. '!"nese 
institates inclade, among others: 

an insti tutc :0r ;:i.:il l3.:.""L!.s :-~sa:::..::-~:i i 
~: :..ns"::.. :-.r:a :·.-,:- ~n-ri:-onment and !'lat~a.i resources ::::-esea:-ch; 
an institute for energy research; 
an institute for pet:-oie'J.lII a."ld che~icals ::::-esea:ch; 
an ::r:sr. 

1 J. SA:TCS':' is now in the preparator"J phase of d.esi~ing these institutes. 
:'he q-.:estion :nust ·ce as.<ad - ·.;r.at will ::e :he policy oc~ectiv·es a."ld :-·...::c-::,;nal. 
ac:ivi:ies for the ::~s:: ~r.ich will not conflic: ~ith those of tte other 
?_1-) ~!'ls'ti:u~as. 8i~1en S3.t.ld.i ):2:ia's ser101.ls shor-t;age :Jf stcill.ed. C:.;.wa."1....: 
resources, SASCST must p::::-oceed carefall.y with its pla."lning pro;ess. It 
ts not clea: at this point, exactly wha: the role of tne I~SI will oe in 
relation to the othe:- proposed research instit•1tes. 

14. ':'he import.:uit point is that there is reco~ition of the need for 
coordination and guidance at the highest levels of Government. In ~area 
a.o:i .?a.usta'1 1 the Ministers of Science and. Technology are :nemoers of the 
?residents' cabinet. In BraZil, the SecretarJ for Industry, Sci enc a an.:i 
Technology wor~s closely with the Governor of the State of Sao Faulo, who 
is i:itensely ind.·..:.stry-orienteci. :'here a:-e :t.::..nisters o ~ Secreta::-1 s fo:­
Z.:i:..:.cat1o!'l, '..l.Ild.er which ·..:.."li·.re:-si :ies fall, cu: in:errela~ionsiu;:is ":e:,.een 
universi~ies al1Q 2+J institutes a:-e coordinated, not on:J at the cinis:er1al 
er secretarial level, but also at the level of tile '..:.!li·:ersi ty and the IF..SI. 

1 ). .:.ne of tne :nost signif .i.cant inputs from u~IX to cievelop1::.g '.:Ou."l.tr"J 
governments contemplating design and establishment of I?.Sis, is ad.vice ana 
counsel on the necessity for creation of a governmental. Council, ~Iinistr-J, 

or other "body which will interact ;nth, g,nc:.e, a."ld. coordinate the functional 
acti·1it1es of all n-..J or specialized i::sti··..itions witrnn the CO\illtry whi'.:h 
relate, even indirectly, to industrial developcent. 

I . ... 
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:c. A.'1 ~:.S~ '-as :~e pc:ential to ~a.~e tec!:.nol::;gica..l. inpa:s :o elat-
ora::.::;r.. of gY.rer:-.::ient policy. As a:1 e:x:a::i;ile, ex;ilo:.:at:c!'l :Jf :.'ld.igenc..._s 
raw ~a:erial5 1 enviro~.::iental ;irotect:.:Jn, and. :::npor:atio!'l of tachnolog:y, 
ara !'learly aiways sabject to gover!'l!Ilent policy, an~ the I?..SI should be 
involved :.n the process of policy iefinition relating to these. :n the 
atsence of sach technological :.!'lputs, gover~..:::e!'l:s :nay establ:.sn d.evelop­
men: ;iolici.es ·..-hi.ch are cou.'1.ter-prod.uct:.·.re or wh:.ch d.o ~ot ::.ead. ':o 
technolog::..cal ind.epend.e-'lce. 

~7. An eid.'.Ilple commori to a !1-...mber of ~evel:Jp:.ng cc~~tr:.es :.s :ce ex-
portation of un-proce~sed. ~aolin cla_y as a raw ::naterial, and. subse~uen: 
i::nportati.on of processed ~aoli.n :or san:i.ta....-J ·..-are, ce!"a;;:ics, e:c. A.'1 
alert i?..Si can adv.:.se the goverru:ient of the ::nar~eting, economic, and 
technological alternatives for in-countrJ processing of ~aoli.n, with high 
purity icaolin availa·cle fur paper sizing and. cosmetics, med.J. um purity 
uolin for industrial chemicals, and. lower grade ica.oL n fo"!" local manu­
factures of ceramic products. From these considerat ;_ons, government is 
in a better position to elaborate policies on import~t~1n an~ e.xpor~ation 
of kaolin clay, and to encourage industrial development. Th~ IRSI will 
also ha're a subsequent role in the development or aciapata ·ion of the tech­
nology f0r the industrial sector. 

~8. fo the early da,ys of the Central American Common ~!<et ( C..1.CM.:, 
the Central American Research Institute for IndustrJ (ICAl'TI, conducted 
a number of studies w~ich provide~ g-.l.idance to the CACM 3oard of Di"!"ectors 
relative to choice of ind;istries, appropriate locations with !"espect to 
raw llaterials, transp..Jrtation, labor supply, :na.rkets, etc. 'These studies 
included: installation of fertilizer and insecticide ?lants; feasibility 
of a steel mill in Central America; ?lanning, moder~izat:i.on and expansion 
of textile factories; the market for sheet glass in Central America; 
exploitati)n of non-metallic :ninerals, etc. These studies !'lot only assisted 
the CACM in reaching agreement between countrJ government membt!rs, but also 
provided ICAITI with the bacicgrowid necessary to coniuct ad~itional studies 
and R+D both for the g~vernments and for the industrial sectors involved. 

19. The role of the IRSI in advising gover!'llllent on environmental pro-
tection policies is becoming increasingly important. Industry tends to 
r~sist restrrctive 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 tti.crobial or other means to purify water supplies, etc. The 
IESI bhould 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 is used. A number of years ago, cotton 
growers in Guatemala used large quantities of pestic1.des to control insects, 
without an understand.in~ of the amount really needed. The pesticides were 
subsequently found to cor•:a.minate fish and cattle in nearby areas. The 
ICAITI study showed that pesticide quantities used coulci ~d reduced ccnsider­
~bly without decreasing insect control, but with correspondingly less con­
tamination of mea.t and fish products. The stn.dy resulted in a control 
measure for the Government and a 3avings in pesticide costs for the cotton 
growers. 
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2'. Jevelop::ien: Oa!l:CS need :ech."ll.Cal ;:ir :ecnn;:i-econO::llC :n;:ats :';:;:-
:he:r avalua.ti~n and considera~~~r. of reques~s :o ::~ance ~evelo~~en~ 
projects. ~nfortunately, :he I.:t.SI :s not often :i.sed :o ?erfo~ :his 
:u."lc:ioL. :'he reason for :his is not clear, but u."ld.ouoteily relates :~ 
par:, to lac.:e Jf und.e:-sta."l~.i::g of the !:2.SI poten:ial ·:y the .:ie·relo:;;:ne:-.: 
~an:<: as ~ell as lack of agg:-essive selling cy :he :2sr. ~ere aga:.n, :~e 

go•rern::ient, or its coord.inat.:..n~ er.ti:y :nus: ass2"e :ta: oon::..n;.;.o:;.s a:.C. 
e.:c:ensi.·1e d.ia..:.Jg'.J.e is ~a.:.:i:ai!:e;:. ~e:weer: "":ne d.e·Je:..J;:ue~: :a:-.. :e a.~~ :n.e 

.:.~. :-men the U.S. -~'?~CJ :;:ir L"lterna-.:i..::mal :e•relo:;;:::e!'l: , :;s~: es-
:acl:shed a large science and :echnology lean f-...."lci wi:h the State ;:if 
Sao ~aulo, 3razil in ~972, one intended element ~as interaction oet~een 
IP~, The Institute of Food Technology (ITALi and the Sao ?aulo State zan.~ 
for Development (BADESPj to jcintly provide assistance to i~dustr'J. 
EA.:JESP's administrative proces~es ~ere so cumbersome that, even though 
se-.?ral specific projects were identified~ only a few were completed. 
I?~ and ITAL gained experience in working ·.nth ind;.ist:-y, but very little 
in terms of c-,llaboration with :2AJ~F. 

23. ICAITI was asKeci by the Central 3an~ of :he :Omin~ca.~ ~e=~tl:c 

:o ~onciuc: a series of techno-eco!'lomic sta:iics in four inci-..ist:-:al sec:ors 
of ~~porta."lce in the Dominican ~epublic: fats and oi:s; leatne:- anci shoes; 
:netal-cechanical; and tex-r;iles. At the time of :he stu.d.ies the::·e wc..s not 
an I2.SI in the Dominican 2epublic. Twenty-three feasibiiity studies were 
completed, of ~hich nine resulted in establish:nent of new industries fi­
:ianceci cy the ba."lk, and. fi ·..re st adies a::-e :e ing cons:..:ie:-ed. :'.Jr i.::i.ple::ien tat:. .J!l. 

cased. .:in economic a."ld other conci.i :ions. :'he success of :n:.s ·rer:.tu;-e su.t­
se~~ently led to the decision by the Jover"'Uller:.· to establish :.ts own I?..SI. 

24. "Jnfor:;.i."lately, there is :.i tt J..e e·ridence to i::d.ica:e that I?.S::s are 
f·ill.y aware of industry's problems anci actual needs. ~e tech.~ological as­
sistance and services gene:-ally required by industry i~ in the f oilowing 
main categories:* 

Testing, analyzing and eval-.iat1ng ·aw materials ani inter:nediate 
products; 
Testing and analyzing finishad products for s~andard1zat.:..0n, 

quality control and certification; 
Specific infor:nat.1.on on the current state :if world .c.>1owled.ge 
in ind·u.st;rial, ~eclir.o.ogical and techno-cor:::nerc1al area.s; 
L~strUlllent repair·, maintenance, and calibration; 
Jesigning equipment (e.g., si~ple ovens, ~:lns, ~ixers, an~ 
driers 1 ; 

':'rouole-sh.Joting in rndustrial ;,J..ants; 
Technical investigations to impr::..·.1e :he Q'Uali ty of fi:nshed 
products and increase process efficier . ...,.:'; 
Jeveloping new processes :·jr· c·.!.r·:"~~~ ~. Ji' !'le'...- ::i::-".ld:..i:::':s ;i.t both 
"ha lacoratnry ana pilot plan: levels; 
~echno-economic studies; 
~ng:weering desi~ ani service wori<; 
Training of technical sta:f. 

/ .... 
• "Industrial Research Institutes, Jrganization f·_,r 2.:ffective .iesearch, 
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25. .:."ld.ust:-y sector surveys :o d.eter::::;.ne !'leed.s :;.:i •he acove ::a:e­
gor:es s~o~~d. :e a ;:rerequisi•e for :ne ::ii:1a: plar~~•!'lg, ;:re~ara:ory 

::.lssi.an, and 1eve.i..J;:wen-: ·:Jf :he ~~~~ ope::-a-:i~!:.a: pla.~ ~t:. fiiO!"'~ ~r"Jgra=.. 

?ew gover?Ulents and their I:RSI acvisors or management have ::ond.ucted 
such surveys. ?-.irther:iore, it is not safficient to send an expert to 
a ievaloping ::ountry :or :wo or three wee~s an~ dxpect hi~ to genera:e 
::iuch more •han a general over7iew of the nature of ~"ld.as:ry. ~"lcust:-J 

s-.J:·reys ::ius: oe in-<l.epth, ex:ensi,re, a.."lci. ::on: i:iuous. ':he ::;:s:: sta::' ::'..45: 
te i.nvolve.i, no: .:mly •o gain experience ":::;it -:;; ·:::e l!: a ~os:;. :io?: :o 
::ompi.:e ::omposite statis:ics acout ~rod.uc~:;.on ::a~ac1ty, :;;.a:~et pc:en::;.a: 
and related iata which can ce invalaacle ai~s :o governments in the 
plan."ling process a.n.i to inC.ustries as these see.:e :o d.ivers.:..:::':r or expand. 
:ne1r product li.ne. L"ldu.strial liaison an~ tecnn1~al extension acti.·n::;.es 
are a critical component of the IRSI operational ~ethod.olog:r. 

26. There are a number of WC13"S in which to achi~ve effective indus-
trial liaison and awareness of industrial needs. Before it was fully 
operational, KIST and its linked institute, Eattelle Memorial Institute, 
conducted an jn-d.epth survey of over 600 industries in 25 industrial ~ectors. 
':'his survey an~ subsequent analysis formulated the functional activities 
to be undertaken by 7.:IST. The survey showed the level of existing tech·· 
nol~gy as ~ell as the potential for improved or new technology. 

27. ':'he industrial survey may show that the national ind1u;trial bas~ 
is too low to support an appreciable a.mount of laboratory R+D and that 
IP.SI emphasis should be devoted primarily to provision of basic services 
and techno-economic stadies. As an example, the industrial base of the 
:ive Central American c~·mtries (population of approxi.illate:y 2J million 
people;, to which IC..U:"I offers services, consists of 52~7 small, :nedi:lm 
and large industries, -Ustributed as follows: 

SIZE/DISTRDGTiuN .JF L'DUSTRIAL 
FIRMS L'J CJ::l':'P.AL AMERICA: ij77 

Small Medium Large ':'otal 

Costa P.ica 630 212 73 915 
El Salvador 1263 448 187 1898 
Guatemala 858 293 1.~o 1281 
H'nduras 398 150 )9 607 
Nicaragua -122 137 __§.2 ~ 

'I'otal 3499 1240 518 5257 

Even though ICAITI has been oper~tional for more than 20 years, its 
support for R+D continues to derive from 30 percent government subsidy, 
approximatelYb'O percent from government contracts, international agency 
or bi-lateral support, and perhaps as much as 10 percent :rom in~ustry. 

2d. ICAITI has, however, maintained good industrial liaison vis-a-·vis 
nearly 400 studies performed for public and private entities in the 
following categ•Jries: 

I . ... 
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:.:~.:ec.: :.:::..;..::::.<?s 
~;a.~s: j::, :.Iod.e~~i:a::.::n, ~re-~;:·.res-:::en:, 

~e5:~~a: ~ec:~r ~:~~:es 

~val:.;.at::.~ns a.~c S:adies on processes, 
~rod~c~i~n fac1l~:ies an~ :~stal:ed 

:ape: :y 
·ta.:..:..;.a:::..:::: ;;:' :-:.xed. asse:s a.":J. -.;ec:-.::o-

_ ...... " -­
~----- ... = s:.: . .:.:i:.as 

. -
~ 

- . , 

~~e ?ri~a~a sec~~r, ~~ f~r ~evelopcent :a...~~3, -- ~~ ~:~e~ ~~~~:~:es, 

for regional an~ ~~ternational organiza:ions. 

29. Duri:ig the past 4 years, ICAI'!'I has maintained. residen: technical 
ex";ension agents i.1 each of the five Central American countries. These 
field represen~atives have been the conduit for services to industrJ, 
provided on-the-spot by the fiel~ representatives, by ICA..~'!'I, or :hrough 
lo~al sources, in the areas of raw materials, process or produc: Qevelop­
~ent, equipment specifications, etc., in the followi~g categories: 

Small 59 
Medium 6:: 
Large 28 

: .1.j 

~echnical ~ss1sta.nce 

.:i0 
24 
~ 

"' 

cJ 

~asi_c Se::::"rices, 
:t+J 

2: 
25 
1 ' ..... 

i 10 
1 i 1 

:c.dl~I ioes ~ot fal~J recover the cos~s of :n~s ~:i?i~y, c~~ i~ci~s~ry, 
through :his ~echanism, is increasingly aware of :c~:~I and i~s ~apab1l1:1es. 

30. r!ST, I?T, ani ~r,.A.:TI regularly mail :ecru1ical abstracts on a 
regular basis to industries, based en an understand~ng of interest and need. 
'!'he ~ational Technclogical Ins'titute (L1'!'J in Brazil established a similar 
service to about 4000 industries in 1974. ':'he service was abruptly suspen­
ded in 1976. 

31. In 1969, the Scientific and Technical Research Council of Tur~ey 
('!'UEI~AK) established an industrial relat..i.ons unit which maintains contact 
with industry throughout 'l".ir~ey. The Unit uses the technical extension 
approach. If possible, problems are solved on-the-spot, in one or t"'o da,ys 
time. If the problem is more complex or requires laboratory support, T"JEITAA 
will contract with a university professor, or a R+D institute, or lil.ll re­
quest one or more of its own research centers to solve the problem. Infor­
mation needs a.re referred to TURIXlK, the ~ational Information Center. ·'I'hus, 
the indus'tr1al re:.ations unit of TUBITAK forms a sort of bnci.ge cet.,.een the 
industrial sectors with problems that need research ana the researcn organi­
zations. In 1975, more thar 500 industrial problems were solved by this 
approach. The current situation is unicnown • 

. 32. '!'he Government of ?eru uses a slight ~J different approac!l. ':'he 
Institute for Technological Industrial Researcn and Technical Standards 
(ITINTEC1 was established in 1972 to promote, coordinate, orient, and execute 
industrial R+D in accordance ,,i th the policies for development ana. promotion 
of the Ministry of Commerce az.d Standards. ITINTEC is supported by a ta.x 

I 
' 
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assessment of two percent against all industry net income, before taxes, 
to finance ir.dustrial R+D projects. 

33. The projects m~ be indi·.ridual or collective, carried out by a 
company its1:::lf (or a group of companies;, or these projects ma;1 be as­
signed to university or research institute laboratories, other public or 
private agencies_or to ITI~TSC.rf the company, for a variety of reasons, 
d.oes not '.lse its tax crecii-:s to supper-: ~+J, -:.:ie f~d.s :=-ever-: to ITI2i'3C 
which will utill.ze such fu.'l:is in support of R+D programs rele•rant to Peru's 
national priorities and which may or ma;/ not =-elate~~o the pa:~icular 
problems of the industry contributing the funds. 

34. If t.he IR.SI is not aware of industrial needs, and in the absence 
of clear direc-:ion a..'ld. lack of industrial experience there is a ~enci~'lcy 
for IP.SI staff to develop R+J projec~~ based on the fuzzy perception that 
there ~ be an end-user. T-•o examples will demonstrate the point. 

35. A number of years ago, re'searchers of the PCSIR conceived the 
idea of producing a petroleum-based pesticide, then bei.'lg i:nported i.'lto 
the countrJ. FCSIR staff did. not ~e a marketing or technoeconomic 
sUI"'rey o; the proposed process, but ~evoted approximately iO years to 
laboratory experiments, application for patents, an.i constructio11 of a 
pilot plan-:, with a considerable investmen: in :ime an~ effort. :nly a.:ter 
PCSI~ began to attempt to interest L'ldust:rJ in the process dii they learn 
that, due to a government subsidy on the imported pesticide, their process 
was not economically feasible and therefore of no interest to indnst:::y. 

36. A similar experience of the ?.oyal Scientific Society (?.SS; of 
Jordan can be cited. The 7.SS established a.~ 31.ectror.ics ~aborat~ry ea7ly 
in its operation, a~though without a clearly defi!'le~ ~iss~on for the 
Laboratory. L'l the absence cf clear iirecti7es, the LaboratorJ ievoted 
fo'.l?' yea.rs gaining competence in the design an~ production of t~o-way 
!'aciios :or policy and ~ilita:-y use, based or. then existing technology and 
i.::iported compor.e!'lts. ifnile tne capability to ;:rod.:i.ce tl'le ":ranscei.·1ars 
was estaclished., ?.S2 learned. •ha: :h~ ja;:i2.:-.~~-~, ·.:.:. 1 3.."ld ~Jpea.."1 te-:!-;­
:1:;:; ;'-- ,o::; :'lad oeen i::iproved, the co.r.ponen ts requi.::-ed. :'or the 2S:5 tra.'lsce i '!er 
were !'lo longer produced, and ccc::a.erci.ally available impo!'ted transceivers 
were cheaper. 

37. At the same time, based on its awareness of lorean electronics 
industry manufacturing capabilities and a strong marKet potential, both 
in lorea and for export, KIST used technology absorbed from Japan and the 
U.S. to develop a line of electronics devices - calculators, ~ini-ccmputers, 
transc9ivers, etc., which are now being produced by ~orean industrJ. 

)8. ~"1 IESI, if properly oriented, can pl~y an important role in the 
process of technology transfer. I?.SI staff rnembe:·s :iave opporti.:.ni ties, 
through international sy~posia, technological journals, inf0rmation data 
banks, and personal contacts, to remain reasonably abreast of technological 
developments. The I:t.SI may have established linKages with r~search institutes 
in ~ore advanced countries ~h~ can provide inputs. ':'he I?.SI ~ay lac~ 
specific ~ow-now infoniation, design or operating d.ata, etc., but often 

I . ... 
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l t !mows ~(i-..; ~·:'> .Jt~a:!: s:..z.c::. ia:;:... .:.··~-:~~=-, :a.~~~ .Ju. :. ~~ .:~~~ ... .l.t::~s~ 
the local si:~a:ion (!"aw ~ater1als, la=or re~u1re~e'-:s, ;:ro;::.~::: Jr ?r:~:ss 
:1.ee,..._5,, :.!'le .:::s: is l.!1 a ~os~:i.~n. :.J ::.a.-<.:! pos~::.·Je l::.;:;:....:.s :.:::..J ~·.:c._:.:i.c..::...:..r .. 
~1:- ~he ;c-:en :.ial an..i u:ti.:iza~i\J!'l ~f a..'l .l!:pvr:ed. -:ec:-... r:.JJ..V€::. ::-.e ::::i:: .:.a...·j 
:e a~le :o sugges: alter~a:ive tec!'.n.:il~g1es; a: le~s: :t ~a:. 5~~ ex=er­
ience in cieveloping indigenous ~echnologies. 

J'"f· I:; si:aulci be clear that an :rtSI ~an u:a.:ce :naj~r l::.;:u.· 3 ~=:l.-J· 

in:o the ~echnolo~ ;ortions of the process. ~~her non-:~c~~Jicgy ~c.... -~ 

Qf -:t.e :ra."lsfer process are :he respor.s1=ili :;; .1.f ::-.e gJ·rer:i..:-:e:-.:., ;::.e·1e:.:;::­
~e::~ :an~s, -3...-i..! ind.us~~j". :;ever:heiess, s~c.i ~~c!::::::.~€:.~a~ :.;:;·..;. :.s s:-.. .:1:..:..:......:.. ~e 

of consld.e:ra~le i:iterest to :he cievel::>pc:e:n ':;a::ics wh.:i a.re ca..:..2..eC. :..;.;::-.::: :.:i 
provide loan :u:1cis for imported tecC.."loloi:f, an.::. :o :n.ius:.r:r ·..:.r.o -::ic..;; J:.i:e!"­
wise lecu-n tha: it has p;.u-chased an obsolete :ec!." .. "lo::.ogy, Jne ::C.a.: :.. s :..::a~­

propriate, over-priced, or alreaci.y availaole wi:nin ~r.e co~n:ry ~r reg:..Jn. 

4J. Table I* summarizes the d~rect and indirect tecnnology :ransfe!" 
functions which an IRSI can perform and tho~e which it cannot or should 
not perform: It uill be seen that the IP~I ~an make major contributions 
in the following areas: 

(a; Providing information on desired technology; 
(bi Identifying alternative tect..~ological possic1li:1es; 
(c) Tech.~o-economic feasiCili~y studies; 
(di Selection of tecnnology; 
(eJ Identifying alternative technology sources; 
( f) Provi.ding technical services; 
(g) ?erfor':tl.ing back-up ?.+J; 
(hj Industry personnel training. 

41. The TlDP/tJNIOO Evaluation Study has shown that few :;::.srs in d.e­
veldping countries are involved in the transfer an~ adaptation of tech­
nology to an appreciable extent. This ':tl.aJ be due i1~ par: tQ lac~< of 
awa.ren~ss of industrial needs, and in part to attempts to t!"ansfer tech."lol::>gy 
that is not appropriate for existing needs. Fur:ner, in :he absence of 
govarnment constraints, industrJ generally prefers to buy already proven 
technology on a turn-~ey basis. The government needs to provid.e '.ndustrJ 
with incentives sucn as tax incentives and rebates, or use an approach 
similar to that of ITINTEC, to stimulate :..ndustrJ 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-u~er. The 
technology to be transferred shuuld have already been proven elsewhere, be 
adaptable t~ local conditions, and be appropriatP.. 

43. An example is t.b.e technology for explosively foniing 'Wri cladu.in6 
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~ors 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. 

• L. F. Birrtz, UNIOO, unpubli-"1.ed paper, "Inci.ustrial rtesearcn ~:is"t1tu"'"es,'' 
December, 1975. 
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TUE ROl.t: m· AH 1NDUS1'RIAL R6.D 1NS'll'"ll1't: IN TllE Tt:CllNOLOCY 'l'RAHS~'Ell PHOCSSS 

'rc:iLl e 1 

TECllNOl.OGY TRANSFER t>n:p MOU! OF INSTITUTE 

A. lnfor1>atlon 01\ Section of Technolosp 

•• 

c. 

(i) obt~inin~ ond providing infor•ation on dealred 
technologies; 

(ii) identif1cation of alternate technological 
pou;tbilJttes; 

(iii) technu-econo~tc and feaaibllity atudlea 

(iv) eehction of the 111oat deatrable technology1 

(v) identification of alternate aourcea of thJ dealrod 
tecl1110! osy i 

Obtaining and lntr_oducing the Tecnnology to be Tranwferred1 
(vt) acqulah ton of rlghta to tcchnolor,y an41 ohtafnlng 

technology know-how, including the for•ulation Jnd 
clo~tng of all type• of technology transfer end 
licenaing contract•; 

(vii) eatabltahJna phyatcal fa~ilitiea and factortea1 
(viii) absorption of Lranaferred technology, i.e., 

training of atafl and peraonnel uaing technology; 

Maintaining, Supporting, and Fur!luir Develo11lnR Tranahrred 
(ix) providing technical ael"Vicea for the transferred 

technology; 
(x) carrying out R6.D for !•proving and further 

developing the technology; 
(xt) continued training of induatry ataff and peraonnal& 

(xii) •aintaln i~for11Ation aurvetllance in the field of 
tranaferred technology; 

(1) 111ajor rc11ponslblllty1 •ult .. tntllin up-to-date 
t ... ".'l1nol1111lcul tr.formation aervtcu; 

(ti) ~11jor respon11ibiltty1 tiea i" with (i); 

(iii) depending on roRponaibllltiaa and capabiliti£a of th~ 
ln~tltute; Input can therefore bd mQjor oc mlnor1 

(iv) nnly ttoclmlcal and ~echno-econornic inpuu, th11 in with 
(JJt); le11Ql a"J financial conatderatio"a outside thd 
tnat ltute '11 reaporsJbtltty; 

(v) 111ajor rolo1 tlea in with (1); 

(vi) thia la not a roaponatb!ltty of R&D 1nat1tutea, exc11pt 
to rrovJJu lt!Cltt1Jtal informatlon JurJng nesotiAtJona; 
tJc11 ln with (1) anJ (iv). 

(vit) not the ru11ponalbll1ty of the in11cJtute1 
(vtH) a 111ajor re11pu11atb1l1ty of R6.D 1u11titute1q one key function 

ia chu Jotroductton of naw teehnoluglea through the 
in11titut~'• laboratortea or pilot plant• by dcmon11rrattna 
these co indu1try peraonnel, I.a., tntroduca the 
technology through tratntr.11 

Tee tmo 1 ogy I 
(tx) • ••Jar reaponaibtlity of R&D 1n1titutea; 

(x) a reapon11tb111ty of th• tn1titutea1 

(xi) a continuing reapona1b111ty, although not alwaya carried 
out by R6.U 1~atitut111; 

(xii) an important institute raaponaibtltty; 

-------
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44. Stainless steel is n · ~ prC"duce::l in :.draz:.l. Brazilian indu.strJ 
currently d.oes not have the heaV"J equipment r..ecessarJ for roll-bcr:u..· 'lg 
large plates ·.J.sed in the chemical industries. Explosive clad:ii.ng of 
thin stainl~ss 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. DP.I trainP.d IPT engineers 
in explosive for:ning and assisted in the design of a facility for ex­
plosive for:ning. IPT initiated production of clad 1 :neter by 3 meter 
plates to :neet ind-...stry specifications. IPT also acquired cap'l.bility to 
eiplosively swage ccndenser tubes into tube-headers, which is currently 
being used by several large Brazilian boiler manufacturers. An approp­
riate technologt has been introduced into Brazil that meets an industry 
need.. 

46. The KIS~ experience in eleetronics has been mentioned earlier. 
KIST acquired the lcriow-how, adapted it to local conditions and needs, and 
transferred the adapt~d technology to Korean industrJ. 

47. A developing country IRSI twinning arrangement with an IR.SI in a more 
advanced countrJ is a good :nechanism to undertake the transfer and adap­
tation of technology. The IPT-DRI li~kage is a.'l example. The two IBSis 
working together, can bring to the transfer process an understanding of 
the technology as well as the conditiQns necessary to adapt the technology 
to local application. If an advanced country IRSI is involved in the 
process, local industry ma,y have :nore confidence in the potential use of the 
adapted technologt. 

4.8. This collab~rative approach can also be u~ed between IRS!s in de-
veloping countries. As an example, ~orea imports large quantities of 
fructose syrup f~r the food industries. 'Ihailand grows large quantities of 
cassava from ·m~ch the fructose syrup can be prod.uced. LCIST and the ':hailan.i 
fastitute of Scientific and Technological 2esearch (':'ISTP.,, !'or:nerly ASRC':', 
are wor~ing with a Thai and a ~orean inciust!"'J as joint partners to ~rod"J.ce 
fructose syr"J.p !'::-om cassa•ra s-carc!:, th-.is i:npacting en a :i::a=icetabie prociuct 
~~d a new industry. 

7II. AL1'.:::hN'ATI7ES TO IRSis 

49. 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 grow1Jh 
strategy. If the government is cognizant of the capabilities of its indigenous 
technological institutions it can schedule use of these to provide needed 
functional activities while the IRSI is developing. 

jJ. ':able II portrays some of :.he strategic opti,~ns ~hat :D.ay Ce a·,;a.ilaCle 
in a developing country. It may well be that the government will elect to 
con,inue use of these alternatives even after the I?.SI is established, in 
oraer to expand the base of 5ervices to industry. ':be approach also provid~s 
a mechanism for identifying staff training needs ana. facilities acquisitions. 
Also, as priorities are established and if these are greater than the 
capacity of the IRSI to provide services in all priori :y areas, i.4Se of the 
aiternatives in Table II ma..<es possible ~rade-offs in services by cela.ying 
some of the services :o be provided by the I?..SI. 

I . ... 
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TABLE 11 

Al term tives for Short-'l'erm and Long-Term Growth 

Functional Short --- Medi um Long 
Term Activities Term Term 

Analysis, testing 
quality control, 
standards. 

Technical 
Information. 

Technical 
Extension. 

Research & 
Development. 

Training 
Graduate. 
Vocational. 

Government 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. ReEearch 
Institutes. 

Research 
Institutes. 

Government testing labs. 
Commercial testing labs. 

Research Institutes. 

Research Institutes. Research Institutes. 
Productivity Cen- Productivity Centers. 
ters. 

Research 
Institutes. Uni­
versities. 

Universities. 
Research Institutes. 
Productivity 
Centers. 

Research Institutes. 
Universities. 

Universities. Research 
Institutes. Produc­
tivity Centers. 

r , 
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ma:;f help ::J d.emo~s:ra:e wCat a."l I?..SI is at:;l ·~r.a.: a.:: I?...Si :e-L :i.J. :-:-.~ 
ac!;ievement ;:if :;::~:;:: goals is largely ie~enri.en: on :.he a:. :1 :i..i.=..es a:..:. 
,:;.c:ions of both gover!llllen't and I.?.SI management. 

52. :.klver!'lment :!lust :aAe :he ste;:is ::ecessa:j- :o coo!"i.:.::.ata :;:::_s:;:: :.c-
tl ;ri ties •i 'th those of o'ther tech."lolog:cal insti tut1ons. :-n.e 't.est -,;a;/ 
:o io :.::as is :,[_ro~!: c:::-ea.-:Ln: ::Jf a '.:.J'~\ci: cf si.;oil.lar boC.y which .;-:e:::-­
"Tie\'"'S an.i guiies -:t.ese i!'ls~i·~; .. ~:::.ons, a:lC. · .. ct.1ch ;rc"·i.ics ge:ie!".:.: ..:.:.:-ec::=:~~ 

53. Government should ta.ce the financial and. leg_ai a.ct ior.s :i.ecessa.rJ, 
thro~h tax incen:i~es, etc., to e~cour~e indus:~y ~se of :~e ~-_..._. 

54. Gover:iment should assure that the InsI is fully ~t1ll.zed in ie­
velopmen't of appropriate national policies which have a technology com­
ponent, and eni:ourage the development barucs to use I.RSI services. 

55. IRSI management and senior staff must also under-:a.ke an aggressive 
role in the process. It is the responsibility of IP.SI man~ment :o poi.~t 
out to goverr..ment the activities and services it can perfor:n an~ which 
are needed as part of the development process. The I~SI management ~us~ 
establish ~or~ing rela~~onships w1:.h other techr.ological lnst~:ut~ons. 
~fective and continuous liaison ~ith public and pr1~ate indus::::-:a~ sectors 
is impera:ive4 

56. IR.SI management and staff must recog?iize the ~atu.re of the services 
required by goveI'!llllen't and industr-J and :ocus their a'ttention on these as 
a priority. E:c.cept for staff development and the lo~g-:.er~, n+D ~2.J well 
be a lower order of priority than techno-economic studies and basic ser­
vices. The IRSI should be str~ctured and staffed to meet these needs. 

-- - - - -
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