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Developing count.riss have been oritically examining

the precent practice of importins tecimolosies from the deve=

lopsd industrialised countries of the world becoruse such imrort

has not helped them, to tho deciied extent, in achieving their
mﬁml goals of providing adequate food, shelter, clothing,
health services and employment for the poople, There is now
serdous offort on thoir pert to institute R&D work in their

own countries to develop aprroprizte technologics to suit loenl
rescurces and necds, The developing countrios will have to
formulats suitable policies in the ostablishment of such insti-
tutions giving them specific arvas of work, They have to chalk
out policies for wtilisation of ReD results, The developing
oounttriss should also crecte appropriate institutional structures
for dedng m wrk and for transfer of technology and converting
it to M;tw. In cortain situstions,regional RZD and technology
trenafor institutions are needed. Thero is meed for the povern
muts of the developing countries to tal® a leading role in
hese activitiss, Some of the developing countries have already
Sade substantisl progress in this direction, Other developing
coumtries could lerrn from the exparience qvailable slready in
thds fleld, Such experienco will be more relevant to the needs
of W Goveleping. oountries. in this commotion, it would be
wrikvikile to study the experience of coumtries 1ike India with

s viow 40 adapting such expérience to looal meeds,







RITRODUCT "ON

In recaut yoars, thore hao been a criticul oxnmination
on the part of the developing counirien regurding Liwir offorts
to inorease living standards of their poopls by importin: techno-
logies fyum the dswelojed industrialivced countries of tho world,
There has boon u feolinyg: thut in opite of larne scrle import of
such technolories, the dewelopdny countiies huve not been able
to miw satisfactory progrese in ochisving the national objectives
of'providing adequate food, sheltor, clothing, hoclth services,
enpleyment tnd culturel life to their people, Doubts have been
expressed vhather the prosent mothodology of importing wholesals
that has been successful in the develoyed countries can solwe tiw
problema of the dovelopdry counmtries, It is almost mxiometic that
tecimolordes ave first developed to wit the voonomic amd scoial
oonditionc of he courtries of tix'r (tecimologios) rigin, Only
vien they have been smicoossfully establighod, the m of
Srunsferring them to other countries arices, It is vory .J.d-
theee Mu \d.ﬂwm. further sodifoation and adaptation will
mait the Mﬁm pmﬂinr in the reciplent ow.utﬂ.n vith re;mrd
taibmihbh Tov metorials andunlhundﬂu cocinl needs of tw
pooplle, !snfba, tvdonhn: courntriss heve boen -mmm o
sl neve WMWqumwmouMm
pulate W-h suit their own conditions ﬂthncudio
mumwm Mh.nlqumuuldblph




[

the achievcment cf netlowd roals in o more catisfectory manner,

Jome countiries lile Indla, Mexico, Brazil, Kores, Plﬂ.il.i.-
vrincs, Brpt, otc. of the developing world have mad: cimnificant
progreas in ostz;\.alia?un(: R&D institutions, Howewer, when iechno-
lo;ies ave develored as a result of the 24D work in national instde
tutions of r. country, tbe problem always remains of hou to tranglate .
the techmelorice into i.duatry, E\(en among the developing countrios,
somo countrios have :chieved relatively greater progruse with regard
to osicllimont of léi inatitutions than others, Howsver, even
those who are just now t--.ng to establish D institutions in thedr
oountries are interosted in the cxperience of othor devoloping
countrics with regnrd to the establishmont of such facilities and
the nolicies and machineries instituted in those countries for
tronelating the researoh results into industry, Thds paper discusces
their probleas snd makes some recommendations based upon the experience
already availabls in this field,

One of the first things a deweloping country will have %o
decide for itself is the need for doing RD werk in the oountry amd
if 1t io t. be done, in which arens, It is not possible for overy
coumtry to do moaningful KD work in all fields of technology,

This 1s borme cut by the fact tint even the most developed ovwsiries,
vho have come to the precent mtate of developront after decades of
MD work shill buy technslogies from other o_our.lu. Moxeaver,
MdﬁmmhMMhuﬂdm,




at lonst to rtart vith, e the conmtries in the devcloned
worll, Thorefore, it 4n mece~ - wofer Phe vernty g e
to crivfuliy selrct viv o wiorw vhey shieadd conecutrcte tie

Hmdted res urcon of wneporr and - womey; avei’ tle Lo Lhom,

O of the moat importrrt rae~v-uisiten for ¢ cuecassful WD

progrere AR w dovelopir, country is the sclention of icr o to
melet woaear ond ool

The next most importent thing is the training of per-
sowel, For mamidng the D instdtutionn in the country, tlere
chould be an ¢ dv:nce' procrame for trudning porsonwl of the
devoloping country, Tiis training could be obtnined in the
developed countries of the world or in the worc advinced dove=
lopiny: countries themselvos, Prob:bly, it would be more apLro=
pristo 1f such trnining could bo obta prd 4n o nob=up approxi-
nung to the set-up exioting in the dovelopin; country, Such
a rituat:lon doss not exist in the developed count vies of the
wrld. It is, therefore, mceuanry for a developiiy; country to
tap the fredlities cvnilable 1n nther dovolopin; countrics for
truining their perconml,

Tho third most importont pre-requisite is the decision
with regnrd to the type of institutions thut would bu entrusted
with the M work in the daveloping countyy, lisre, the decision
otuld b eitier a rusber of institutions opread throughout the
soumity, each institation specialisin: in an axen or o few allied
P1%5 of & conbral imstdtution whieh 1o miltt-dsciplinary and |




ecud: crbor T LD W Lot o the counvyy.  Sueh ¢ Jdecision

vwoul nebiarity depedd wror the o of COVGIONiTy . Lo LYY,

Ineotmovioo 3000 Iniie, Pansdd, Neodns, o» ~iting, thiliprires
vt wewne i, A S e perl iUl Sar o Jlogde fvatitution
Lo verve the criire ssous ov e comtiy,  hoover, in mmaller

countvies, r central inshituticon widh & fow ‘remchos, it need

te, ~md? ~ect the szituoticn., Tlic ir Jor ouch v»milon to decide for

T toldne dnin ren st Anset st e d g g romerde I A |
freotore,

Having Sclen the decision Jov cotoblishin: ‘he ingti.
tutdens, it is necestrr lor lhe sovariment to clenrly Jdefine
the otfmetives of zuch inctitutdesns nd the orers of nctivity,
In other words, ey shouls be ;iven r clear mandate :nd roals
to eirive for, ihe 1ustitilicns rhods o siven the neccacary
recourcca, qualilied -tali nn welld oy Mraneozy for achieving
thedir r~orlc,

Iu develovin: countries, thew ¢ouls e four typre of
institutions for corry e it 60 worh -

1o lirdversitice onl inetdutions of

higher Jepradoy 3=

Fomally, univercities in develolng counirivs are
menred with fu hly qualified profescicnd sleff whose conpetence
could be utilised for doirg 28D wurl useful to +the countyy, A
n matter of fact, if much o prosremre could be included in the

university work, it would rrovide the professors ond students in

the universitics not only o sence of paerticipetion in notiomal




dovelopment but also would famdiliarise them with theproblems
of imterest to the nmation,

2, 9pecialised 1D inwtitutions charged w.th
4he responsidility éo;iw D wik in
arers of jpterest CUEIYs .

There are a mmber of such institutions in various
dsveloping countries, Aworg them can be mentioned the Natioral
Laboratories of the Council of Seientific &Industrial Messareh
10 Indls o have established 42 laboratories sem directly
htn:-mwuh'-udm in co=operation with industry,
the Osstral Pesearch Organisation, Rangoon, the Garibbess Indus
Arial Nossarch Institute, Trinided, Bast Africen Industrial
Messare: Organdsation, Nairobd, Matiomal Sciemos Developmomt
Beard, Janila.

3. The established industry in the developing coumdry
eould have stromg RD facilities not only to do ressarch and
dovelepment work necessary for their own deg-to-day mesds tut
also for developing 3ww procestes and projects in the imerest
of ®é mation,

4 Toundgtion mmtn—tmtu .

Bocides the cbove four, \here could be some indepssdent
iaventers viose idses wsuld be utilised for the develepmmt of
"o sation, |




QOGN POIICIES FOR SUPPOLTING INDIGAIOUS AR

[€&D is charactcriosd by the following i= i

(1} It requires rolativoly large finances.

(41) Tt requires rervicos of hirhly treined
and qualified personrel,

(411) Tho resulis from R&D work are not imdto.toly
discornible and would require time before
they ere felt in the economy,

(iv) There is every likelihood of a mumber of
progranmes telsn up not coming to fruition
as commoreial undts, st all,

(v) Depending upon the typs of problem to be
tuckled, there is a criticsl effort belew
which 2D work may not yield asy wortwhile
results. It is, therefore, mecessary for
fanding acencies to provide theoe critical
inputs for making .&D worthwihile,

Boceuse of theoe Teasons ond lack of adeuate resmress
in most dewleping; countries, it is not vory easmy for thea to
mount reasonnbly atrong N&D progrommes, h'.l.va‘b.u industyy in
developing countries, nostly uoed to imported technology, are
not really in a position to suport loonl RLD work, Wmt they
would at the moot be intervsied in vill be stluM one to day- te=
day rroblems with tho help of quelifiod lecal technicol peonle,
Therefore, it bocomes nlmost imper:tive for the ~overveents of

developing countrico to ctep in e bi;; vay into the field of Med




and this is happening all ‘the time, Jor exagple, in India whieh
is relatively more advamced then mamy developing cewntries with
rogard co MD, Oovernments at tus Gentre and in tie States comtrie
bute aprreximtely 90% of the tetal amount spemt on MD in the
oomtry. The contridution ef industry in this respect 1o swkber
lisited, s0 far. Only now, this ssctor is \rying e mi» sems'
" comtridution tewards this énd, IV may b werthehile to nete thet
Indian Parlisment, as early as 1938, adopred a Sciemse Peliey
Moslution %0 give pesitive encouragensmt %0 MD work ia the
samtzy. The resclutien in part seye i-
* 7o Govermmmt of Indla have aseordingly decided
What the aine of their ssiomtifis peliey will o b=
1) hm;m.ﬂl-ﬂd&ilﬂ
appropriate meng, the cultivetien of
ssisnss, mé seiemtifie ressareh in al)
1%0 aspoets - pure, applied, and odueatiomn)
%0 ensure wa adoqute supply, vithin the
ooumisy, of ressareh ssiemiists of the
Righost guality, and to ocegnise thedr
wosk 20 an impertant compomst of tin
Md.hm
%o emeurngs, end inttiate, Wit all
possidie apeed, pregrmme for W» \suining
‘wmuwm.
o male albgate 40 ALLl the cowmtny's
msods 1n selome end alasetien, agricultuse
dm,-l“;-




(1v) to onoure that the crective talemt of
men and vomen iz encouraged and finds
full acope in scientific activity;
(v) to encourn ¢ individual irdtiative fer
the acquisition and dissemination of
lmowledes, snd {or the discowry of mewvw
imowledge, in an atmosphere of academdie
freedom; and
(vi) 1n zemeral, to secure for the people ef
the country all the temsfit that can aceute
from the acquisition and application of
scientific imovledge, "
Ts o Covermucnt took upen itself the responsidiliy
of fostering ND work, It is in purswance of this rese-
lution that 4> RED institutions were established umder
Council of Scientific & Industrial Research and laborsteries
in various other organizations were also given emecuragesssd,
Among the other policies cdopted by the Govermsent of Iadia
for encourecing RED work are the following -

I. When a technolegy is locally developed, ite
iaport is not gemsranlly permitied,

I1. Vhen goeds are mmufsotured vith sush todd
nologies, (e impert of sush goeds is alse
not allowd,

III, Por thess wvho sell techmalegy %o ethere,
osrtain menstary insestives ase previded,

IV. Per those viio are developing techmalegiocs,




the folloving monetory incentives are provided e
(1) They oan write off 13* of their expenses
on ND, 1L such work ic sponsored in o

recogrdeed institution. Othemdse, they can
write off 100% qf the Capital ond revemm
erpenditare on N,

(44) Contributions made to MD institutions ase
doductibis for incoms tex purposes,

(441) If perwdscion hed besn taken from the
Goverramnt of India defore sSarting ND
wik, the developer of the knowlev can
hinself go imto businede ubiliging the
Talts of R&D work, That is licensing is
alsost sutommtio,

(4v) Aecegnised MD izeMtutions are allewsd
Vo isport MD equipmemt wad ehemicals ote,
vithout coing through the usual "wessdural
fomalities, .

(v) A .08 dedustion for purresss of ineem tex
1s Allowd en paymests ressived for Srunedr

of toshmslecy and for sendering serviees in
eommetion with tiis by ecnsultests, caginseriag
flmeste,

% T Owermeest has taben fing dutaiens tor

. omsowrnging amll sele instzy (eapited
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L1 million), For this sector, tie Government hawe
reserved g liot of about 180 items, which should not be
aamfactured i tie laiu scals sectors As most of
t.b' Rk work dome in mational institutions is -ﬂ.tuhll
for small scals industry, this policy provides incentives
_for utilisation of local R&D results,

V. Te onccungo.nnli ocalo'inﬂltly, ths Goverrmemt
of India have ostablished industrial estates, techso-
crat estates and functional estates viere small emtre~
prensure could esta blish their factories. Thees
taduetrial estates have facilities lile central tedd
Toome, techrded) libraries, and testing and qualily
sontrol usdle vhich can render service to all the
unite establiched in the industrial estates, In
the fumetional estates, provision of utilities
and removal of effluemts and wastes are provided
sntrelly,

VI, 8mall scale uwnits get special treatment with yegand
to excise duties, sales tax, ete. in order N Aw
them a oampetitive edge over large scale wnits in
slling shedr poods,

Thw developing countzy wanting to sipport MeD mast,
terefore, take appropriate policy decisiomgshioh would give
ingetus to the establishment of ReD institutdon and wtdlimtien
of zosulte frem MD. The cxperience availadle.in this respeet is
other countries oould be utilised in armiving st such pelisy
decisions.




GOVIRIMENT 1AGHiLJ PIES FO. STALTING AID
Sia L0y i

The' policies of the fovernxnt can be converted
into realitics only through appropriste spencies spoci fically
ereated for ihe purpore. Dapunding upon the pdioin,‘nﬂ.mn
structures will have to be created, In this commeotion, it
my bo worthwhile to consider axperience of cauntries liie
_'Indta W0 have been able to achdeve some progrese in such
-,tton.

The Governmont of India hawe created a mumber of
erganisations for carrying out RLD work in tho oountry., Thees
organisation are -

1. The Council nf Scientific & Industrial Ressarch

wiich has 42 RD Institutione distributed all
 over the caumtry, Some laboretories deal wdth
specific subjects 1ike &hewistry, physics and
mtallurgy, So laboratories deal with ‘opseifie
cammodities like fuels, glass and ceremics,
food and lsather, Some institutions are devoted
% the development of the rogion, Theee are
oulled Magionel Rosearch Laberwtories and: thay
ore milti-8leciplinany, Seversl institwiiens :
have boon established in cellaboretion with

infastry, They deal with textiles, jute, cement,
Hywed ete,
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e Dxlies founcll of A riaMltus~] llesearch e

"J

Thie o1 -nigxtion hrs X D 1r§ﬂ'butior.l working
on scversn). nrobluma in acviculture, fluheries,
tibres, -%.c,

3¢ Indiir Council of Hedicul Ressarch -

This orvintaacion h.. 8 1-bormterics distributed
ell over e country doaling with health, mutyi-
tion, modicins, eic,

Le Difence XD =

‘his ervanicri.on has ¥ laboratsies deing
work om protlems of imterest not culy %o defemes,
but aleo to other interecis,

5, Bhabha Atowic Resowich Centre =

This ororrisation dots work with repard to
utilisation ol ~tomis creryy for psaceful
rpones,

6 Kkilwey Dmign: & Randards Orpunisetion »

this or;:mcrtion doss work on pmhblens of
interest to Inlisn Hailways.

Tere e amany departmenie of the Govomn went of Inda
and the Stata Covermmsnto who nave M) institutions, Mary higler
technolojdcal institutions, univorsitics and independent ressarch
oswanioations rleo nurry out RD work.

. rumbet of other or; nisutions wwre created %o suppesd

and co-ordinnte Y&D work und help mmall scals industry,
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1. The Gﬂf:mm‘nt. of lndi» havo created the Departmont
of Scimnce &Techmiow Lo coordinnte the wholn aoctivity undcr
science 7 teckmolo(: .

2, The Govornment hnve constituted a Cosmiilee called
"Tho Nationnl Comdttee on Zcioace & Technology' for advising
the Yovernment on science palicy and arens of research whave |
Nloumu should o directed,

3. Tie incentives under ) ef.c. are ndinistered by
the tax cellescting sutioritics, .

4w The Govermment huvo constitated a Comsdttes for
ssreening aprdications for recognition s €D institutions,

5« The Government hawe ereated the organimation of
the Develomment Commissioner for Small S-ale Industry, Smell

Infustries Service Institutes, and Seall Industries Imstitute fer
BMusation and Truinming,

6, The Government have created State level ASD
Aasitdees having represent tives of tho Departaent of Sclence
& Toskmology, the Councdl of Scie tific & Iadustrial Nessardch,
e National Wessarch Wm Corvoration of India, Dovelep-
- mout Osmmisziomsr for dmll Scale Industries, various Deparmmnts
of the Dtate Gpvervewnt amd industry to aseist small seale
infasbty in their MD procremmss.

7 The Gowrammnt have creaied speeial fimamoing
agonsios 1ike the tate Sl Seale Imdustries Development
Corpomtions and the Mational Small Inhatries Osrperwtien
for flaameing industzy in the mall scale seetor.

& The Govevasat have owated e Seervieriat for




Industrial Amrovals, liccnsing Committee, Foreign hlvelhnrt
Boord amd Projecte ijmrownl hoard (op scxutinicing applicationl
requirinsfomvi-n technolo;yy, Thrso Committees hawe ropre sentatives
from the Counci) ef Scienmtitic .. Induetiiil fesearch, the
Daprrtovat af Seienen i Postnele ~ nl the Nationgl Researeh
Develorme:it Corromticon of Tnlim a3n inat taey could bring to

the notice of thass sponeice av i1-Yle Juddrenous techaologies

e that suca technoiosier moeo 1.t e jmnortai,

Jove opl. o countries vant.n. 10 catallish MD frsti~
Sutions :®od fo o oudr Lie meshand ems osiablished alrerdy in
sister dovslo-in~ acun’.“oc for such murposes, In most cnses,
adartation of such w chevdeme to :uit looal conditicns my fulfidl
local nreds,

Po:r uomo anall countries, it ray ot be possible to
wount a simuficnl WD progrume due to lack of rescurees:
man-poer and finances, Alsc, theru my be som preblome vibeh
are of comson Luterort to uany develeping ecwstries. In oier
to moet such asitunt.cns, there i3 need 1o have reg omal RiD
institutions doing work of interest to the countries ef the
recion, In this way, the financicl burden of RéD ceuld be sedused
In such cnses, ihere 1o 2leo n meed ior regions]l technelegy
transier - encics o succensfiully trmm:fer such hohmlqho
to {idividual emtriprene:rs located in different coutries of
the recion,

e ~ s e e MR
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TRRETTL OF TICNOLOGY FAC:. %D TiSTITUTIQNS TC I DuSriv

Hhile it 1: ronaible b ailtatde wlieies 2d creation
of approrriste machineries to do Rid work, there iu 3ti11 need
for making policy decisions and ereaiing s itable sachinery for
trunsfer of technology from FED fsetitutions to i.dustry, It
is seldem that work dons cn a bench scale in en HE&D institution
1_; suitabis for utilisotion at the industry lavel, Many inute
\d.J._l have to be provided to make such technologies suitaule for
industry. There may be moed for comfuoting invesiigetions on
e pllot plant ecxle or buliding a mamber of prototypes before
sush techmelogics ocan be transferred suocessfully Lo industry,
Tem s also 2 meed for bringing in demipn engcimsering firmg
and sonsultants at tie stage of phlot plant level investigntions
oF vien the technolopy is being trunsferred fren lxboratory te
industzy %0 upecrle the Procsss and rruvide engineoring sswvices
to maks the procesc sdtable fo- implomentation a* the indwstey
lowal,

In the more develo n¢ r~untries of te world, trnsfer
of tohmalegy frem AD ingti wtdome to industry 12 relatively
aqy. T™he erpanisations tagyire techmology have resaure.s to
888808 the techmeloy offered and previde all the inmute mosssazy
NHr amosesll tranafer of techmalogy likw mariet studiss, ongirsering
1rvic.e, upscalin ef the Proseas, erection, opevtion amd
oliing the preduce. 411 they meod in such cowntrics is Ml
Mndﬂumhﬁorﬂuwmghm T™is 1o
A00 00 I She Geveleptlag werld. Dvperdirg wpen the cemplentty




of the procé-ar. cr the toecmmolory, mury inputc necd to be
provided to the cnt:vprencur to make he tecinology a Sucepoes
ful commercisl sut-cau, T catreprenerr ir a develepiig
country ma noe! »3 istemce in choosing a yrocese, in condueting
e narlwt mrvey, uorogliog, detoiled engineering, purchrse of
equirment, i.syoction, inatill-tien, stert up, wairtenance,
trelaing ol eizoerrel rd £le of e prodact. OF coures, all
the sexviees misit uot be rerured in everr crse, Dut ssveral
of ‘them +1ll be nuecwery in » mumber of cagen, Therefore,
tachnelosy Lran fer {rom ¥ O ineliialions to wadusiry ie more
difficdt n 2 Loveionin: coufxtr;; the: in r devaleped eountry,
Ae most of thess Y5 [-cililice nove 4o be established by
thoe Goweraent, 3. ir -l:0 mcecsr sor Lhe Jovernent te
provide ihe in uin nere: “ary tor sueeeanfi) transier of teehe
nology i®n L institutioc to lndustry, The Covermwnt ewy
have t> provide policy ond irrmitution'l suprert for effoeting
saccesc Ll transfer of tectiolo y,

In this conmeeic:, the e perience of India in thie
arer nay be of siternst,

deeliciig that 2 comtrrl er siiinstion weuld be meesesexzy
for trunplerring 740 reamdte to industry, Lhe sovernmnt of Indba
formed in Decomber, 1953 a Omm-any culled the lintionm] Asesareh
Bevelorwent: Oprporation of Indi= for this murpoess. Mwng te
ehjostives of thic Gerremiion o Uw follewin: te

1. To develop ami @0 ult in she jubiie imerest

for profit er other.ime
(1) Taweridon, vhethor petertable or stimnde,
of Counsil of Jederiifie ¢ Industrinl fosseseh,

"
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ielidang tecl.nical rnd cnginec ring knowhovs
of precasses.
| (1) 'P: ",.Gntr, rnd inve: ' ions of different dorsrinonts
 of Goveray:ng of Inia and S}:.ntc Governmentg !
comwdity rosearch cowittess s ond other
stututory research orpafizations, inoluding
tachnicel and onglxmriné kaow-how of procesaes,
(444) Such other patents se may be volumbarily
assiped, by emeral or special agreemenmt, |
by undvergitises, ro-#mh institutions, or
individels, and
(4v) Sucl other procesiec nna mtonts, the dewlormnt
 of which mey s entrusted te the Corporntion Wy
- 4w Coverment of India,

2 To enttr imto reciprecil eyTo00CIt it eindlcr orgr il
entions 11 other roustrios Vo oxpledt Indian K0wleow
in them eountrice amd their iwentions in Ini,

3 To emer irke creament vith primte fimm(r) Lo develep

- imertiore by tricl at Ueir wiks and to reismres |
When aly lees that mey be incuirred durirg tmem trials,

4 % instal wd vork pilet, pretetye or maiscile wite
o Nl cemwreirl plante to dowlep o raxﬁﬂar
m oF Livartions Wl camue preduction {ren

. et iventdo;; or iavemtions, % Ll or ethenice
diapess of N reductc R 'Yt or ot nvies sl

_pnnlhnmtcmmmucmuw'“'
fls, .

$o 10 afford frelMtice for s®isine i anntsving




government Corart.aentn, tnivercitiec, ressaroh
institutic o ond P -fvidunle in Mling applicatiens
for patente and prosecutin; tiw come befere the
Controller of Futents and to frume rules for the
purpose cxii Lo vary tien frem time co time,
The Osrporetion curing 115 21 yoais oi cxistence hus develeped
llxpm for tranalnting AUD results into industry,
At prosent, iLic Corporntion's wori: is divided imbe
fiw aada eotivitioc i~

The Ceryerntion asrossos ND work deing dems in mese
then a lmdred RO iistituilon: :nd offors techmelegy %o industyy,
In dedng be, it eenduets :ithor iteelf or through sensultamte,
. masit eurveys wwrv rocenuriy snd elso provideg viere msesssawy,
®rViees of enginoer ¢ cunslltants for upecaling and detalled
onginee. ing of the procsices, . large muder of | ;esessss vhdeh
BQiire relatively low copital iwvestasrt could be tresaferwed
fven RO irstitutien to idusiy vithewt poing threuch Wie Mege
of n phlot plamt, At tho end of Mareh 1978, IND0 of Infils ligenged
% Ldnsbazy T precossos of vioh areund 30 amw in prodwtden,

& ek Rt i Sueasiiation alathe
Sum prefects ruquire niled plante or Gamsnstretion
Wit Sofor Us Imew-hov fould be tremsfersed o industeyy, W
oush asvne, MBC have est:bliched it pilet plamte and Gmenstoutden
plante %o prow e tocmeley. Rluerte, Y00 of Wde cugantiten




ws being bome by HIIC or the D institutions, Howewer, at
pressut. such \qﬁ.ts arv bein, est-~l1lisiwd in collebrrotion With
1m.-tx'y, N-‘Db pays upuo 50X of the cost of such a project and
industry pays, 508, The project in implemented either by the
industty or the RiD institi tion depending mpon ‘the faoilities .
availeble ard the work imvolved, Whon the pfojoct ic swsesssflly
@splated, KAC expects the ndus..y to pay back their (MRDC)
oomtritution without intexxst, The know-how s then licensed

0 iadwstyy on rayslty terws, mi, ven the project fails,
MG urites off its comtribution to the project.

' There are oams projects vhere mh a participation is
ot adecuate, The eutreprensur would like to have NADC as &
el partmer by equity perticipetion. In such cases, I'RDC can
partieipate in equity to the extent of 268,

Umtil September, 1975, 52 projects werth .63 millien
have been approved by )am

3 Zodiviaw) laeniess
. mwumimwmwn
Lastitutien in ratemting their inmventiors, building of prete-
mumuonmmwm Xmc
6hee gives awards for mritorivus irvemtdons tvies a yoar a
w“Nﬂl‘MOM

& Inslosstel Ixpafer af Dehachosx

DG hac new hegwn U setdvily of herirontsl trensfr
of lotitslogy. Won o licendne of WIS merossfully inplomete

RS
>




a project, NIUC endeavours to take assictance from him while Srame—
forring tho doveloped technology to a third party. In this preeess,
ths first licensce is ccmpensatec financially, Thore may be
processes shich might not have been developsd with the htlp

of NRIC and industry is willing to relsase euch know=how through
K. In such cases also NHXC acts an the agemt for t.ru-fbrﬁu
techrology from ocme industry to ahothor.

5. Rpert of Developed Technology

Heving developed a large munber of technologies which
are aprropriate to developing countries, NRDC is now able te
offor them to other developing countries, Some developing
countries are already making use of such: technologies.

Organisntion of the typo of NROC has been a popular
type of strusture being utilised in the developed countries
for transferring technologics from RD imstitutions %o industyy,
.About 18 such orpanisations elready exist in the world and
more are being formed, &ri larka recently established Watiomal
Engireering, fossarch and Dewelopmemt Council for this purposs.
Muy other countries in the developing world are considering
the meed for establishing such instititions for effective
trunsfor of technalegy to industry.

The experience of NRC in the field of technalegy
trensfor hac highlighted coveral problems in the tremsfer of
Sochmelegy from PAD institutions to indistry, WNr the Swecesoful
tmardhmrmmmmimwim,ﬁ_
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following pedints noed attenticn i=

(1)

In a muber of cases, laborotory resenrch

Wll have to pace thiough n pilot plemt stepe
before the technologino cun be trensferred to
industry. Investig:tions on a pdlot plant scale
are much more exponsive than thoss on liboratory

scels. Beomuse cf tho hipgher uantum of imvesgte

. ment required in pilol pl.mt investiutions,

(14)

(114)

. theoe decisions .redrot easily taken anl teche

mhg;n do not get upscaled end transferred,

One lhﬁuld ectablish a methodology for upecaling
laboretory technalory, conduct pdlot plant experi-
merte and then trinsfer it to industry,

There should be close association, sven at the
pdlot plamt stage or earlier, with engineering
end consliency orpenisations so that there ey
not ariss unforessen difficulties at the- stage

of transferring the knovhov to industry. Associs-

Sion of enginsers with the project in the early

stagee'dll sclwe & large mmber of unnsoessary
problems which crop up later.

The Covernemit or the asency concermed should
provide adequate finanoes not only for ressarch
work in the laboratory tut also for carrying out
Plast stages,




(4v)

(v)

(1)

There is need for having traired sea med
only to enginser the projects Wt alse %o
:upccah on froa ladorebory stage, This

is most iaportant, |

There iz alwvays an elemest of risk for wiilie
eing & tochnology wiich hns not beem preved
on & commrcial scale. In develepirg eoumiries
siich are just nov coming imte the imdustyigl
om, ary failure on the first fev prejects,
oven if they are baced upon indigencus techme-
logy, vill act as a oreat deterrest for wtildi~
sation of locel techmology. It is, thesefere,
meosssary that adequate safoguards aze provie
dd for covering risks invalved in such
undertakings,

It is most inportant that wiile selesting
subjects for industrial MD, great care is
taken %0 see that them subjects are of imtewees
hﬂnmothmhtbuts.ﬂ
and 15 years. Them 1is grest dbeslocsense ia
the technological field and vhat appeare
important today may 2ot be 0 & fov years
later, There should be oonsultatisn Medusen

Ooverscant, MD instituticnes, intustsy and
Stenefer agencies in oheoeing prebtlems of MD,
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(m)'l-mu-nnruummm
alresdy boen osteblisind is o doveloping
oommizy, it may be wrthvixile to estadlish
o W0 type organisetion %o act as a prometer

" whd & sk detwsen MD institwtions and
industzy for comws —ing lecsl teskmelogy
‘Ve istustty, T licensing orgamisaties
Muhnénpmiv”ﬁiniumml '
"7 offered, make mariet sarveys, if med be and
o mummwnpmum

T effered fer tremsfer,

(we1) Thewe heild be foed back frem industry to -
7 %D tneritstions aad \reneforring ogeney
mmmmmazm
‘echaslegies,
(1z) The tremeforring acomcies in develeping coumtries
W‘wuom-mmuuu’p
-*mum&mutdnubr

‘6mnhmm,m '

of oquigmat, orecticn snd cumiselening end

Amisiag of pireemmel vkich 15 roquired \y

Yo emtsspromsur, | .,




B BPAI S

1, Developing ooumtries ahould degide for Lhemsslves
o pelisies With regard to AMD taking imo om elderwtien their
sessurees and needs,

The experience svailable in developing ceuntries

could form the basis for arriving at policy decisions and
erestion of machineries in the developing country fer D werk.
Depending upn the rveou.oes available and the ND
predleme identified, nroessary institutioml structuses sheuld
e orested,
3 Selestion of proper areas of ressarch i om of the
08 ispertant prerequisites Hr sucosseN)l MDD work and it
Srenslstion o industry, At the mational lewel, a strwsture
Mo % b created for dseidins areas of AD work,

de After creating the mecessary institwtiomal strewtutee,
Wy dhould bo provided vith adeqgute persommsl and finamses,
3 N perecnnal frou developing countries sheuld pre=

forekly o Srained in other developing ecowrtries which have emper-
iompe in tin relevant fislde,

6 Insestives my have 40 ' provided for deding WD werk
and for “the wtilimtion of its results,
T Considerution has to be given for oreating apeeifis

meehinery for transfor of techmology frem MD institwidengbe
industzy, Thxis could to a wnit within a milti-dleciplimry
orgamisatien in a mall country or an independent eogasiisation
@alig with mmber of ercanisations in a large eoumity or o
regioml institutden in the case of a mgien, Newswer, 4% 4o
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desirable thit Buch an orgamisation is structurally indepen-
dewt of penerntors of technology in ordor to bs abls to make
indepandent judgemonte and to fNunclion us effective li.uage
Wwtwen MD institutions and industry,

& Machinezy has to bo oreated for giving inputs liim
-_M surveys, enginsering services, ste, for effective trumefer
of Sechmology %o industzy,

% . Comsulting orpamisntions could be enccuruged to
previde imputs for comwerting ND isto industry.

10, Availadility of indigencus facilitiss for msmfacturing
oguigment would greatly aid MD wik and the trensfer of mmlts,
Inscuragensst has 4o bo given to the establidhmert of sush
facditdes,

1". In cortein sftustichs, there is meed for Tegioml MD
iastitutions end techmlegy transfer somtses,
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