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1.1 nb·oducticn - -
\#hila technclo1Jical self.;,rolicnco has l:mo:1 an importunt constituent 

1/ 
of lnc!io' s incluo·~riol policy and dovelopl:\cnt o~ loclll tochnological capabilif 

ho:a boon oupportocl o;h~ugh · inoti tutional end financial supporl, a lo:1:9o 

proportion of the lndio::n :i.nduot1".{'s tnchnoloQical needs continue to be rnot 

b:,r ir.:por~ of tochnolog:,r. 

Since tho ear~ post-indepen~ence years, the Indian governl:\ent has 

regulated tnchnolosy imports through e variety of policy inatruT:lonts. Altho 

the policy hao oono through r.eny irnpo:tcnt changoo in ornpheaia during this 

. pz::iod, i·to regulatory notu::o has cantinuod to th~ present de~·· In tho fi ft 

end the early Dixties, tho policy wes relatively libo::ol, and ita &cope l'lt!ls 

Umitcd. Tho mid-Dixtioo oou tho boginninq of a policy which wcs roore selsc 

and diocriroinatory agoin~t technology irn~o~o. Thio waa partly in reaponae 
·it WBG 

to a scarcity of foreign exchange and pa~~ bacouseLconsido:rod nocsssa:ey to 
!1 .. ' 

protDCt tho indigenous technological efforto. Tho industries 1~us cetogarin 

according to the %Ole foreign tschnolDIJY and foreign capital ware expected t 

play in their dcvolopr~cnt and tho tttrms end conditions on which technology 

could bo ir:>pcrtad •.<era rcguletad. Irn;oor·tant err.ong thasa l•lcre thosn ~rl:ich 

rl!gul:!tod tcchnolo"~' pcymcnts 1 the durction of e co:.lnbarntion ogroor:unt :~r:<l 

~hoar:: rclotocl ·::a tho uee of technology ll!• the Indinn fim. Tlle royal ey 

;.>lllfments t1ero restricted to !il~ or loan of thm p=odiiCtion valus mnd in IIIDOt 

coomB onl~· :ij; or lvss 11u::o po::ni'<tncl. Tho durction of tho collabo:lltion, 

1chich until the early oi,;tics tiDB often 1:1 yea~, was b::ought r;oun to 5 yncr 

'l'he author 11iohoo to tho~l< Ashok V Dooei end Raj!v Kur.ll!!l: for their valuob 
c013nonto on oarliar drafta. Assiatonce of Renu. !lhetneger, Solomon Roj on 
Uma \'enl:atronan in co:r:!!:'Jing out tho raaoorch on wh!ch thil!l pepnr is based 
is alae llclcnowla!led. 
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The collnllo;r."ltion cgrol!r.IOnta Hero oloo CltDminod to ensure thi'!t the~· 

did no,t prevent Indian technology importers from mod:i.f'~•ing tho imported 

technology, from undertoldng l1 &. D activities, from aub•licene.ing the 
. . 

technology ·to other Indian firma, and from exporting the t=roducts menuf'oc-. · .. y 
tured under licence. 

Tho regulatory especto of the technology policy, by and lsrgc0 hove 

bean effectively implomont~d and, as o result, the n~turo of foreiqn colla• 

borotiono in Indian incluat:y has consiclcrcibly changed after tho mid-sixties. 

At tho como time it hco bocomc increooingly clear that tho :>alicy's oucceas 

in promoting technological development in Inc!ion inductr-J has been li1nited. 
'• 

In fact, occorciing to some, it ia these policies w~ich ore lcrgoly rospon-
Y'. 

obocloccence of' lncliE:n induat:::~·· A policy of 
. . : 

'. 
aible for the tochnolog!cal 

ell~11in'l libe::ol ,import of tn~hnoJ.oqy :!lncl capi~tel is incroaain!!l; BUI:f:J!!Ctad 

oe a necessary condition fo:: incronaing ·occhnologicol cctlr-otrnnce sncl offi-

ciency of thm Indian induotry and a definite ohift in the poli.cy in thio 

direction is ol:aedy evident. 

1\lthou~h tho technology policy end Ho effect on tochnoloj~' covalop-

r:.cnt end industrial ~:rm·lth have ni:tractacl consit:crcblc ot-!:ention in the .. .. 
recent ycu>r::~,, the problcr.\ has not been ctudic:i ouff!chntly to gen.orntc 

info~otion ::nd e"al;.•sis on \lhich '!;he pol:l.c~r, end chmn~esi':'. it, could be 

baaed. ThiG pnpe:t" !.a on atteMpt in thie direction. It usee fresh empi::ics: 

ovidonco to examine t:~o n::turo of technology import octi~itioe of Indian 

fixms .end discusaco tho .im~licationa of those findings for tho Indian tech• 

nology policy. The papa: ic baaed on onal~roic of (e) information on foro:l.g• 

collobo:ctions !i:pprovcc! during 1 S'77 :~net the firot hnlf' of 19G3 ~ This 

infomotion1 r.>oc!e available by the Hinis~ry af Finllnce <~nd tf\o In:lio 



Investment Centra, hns boon cot.lpu'l:criscd by tho :JCAEI'll (b) informCltion 

collac~cd through I'JUSS'tionnaj.rcc end intr.!rvic~IO f:ro1:1 211 tochnolauy :!.rn?or-

ting firma; (c) discuooione ~Ji th govorr,;oo n·" officiela involved ~d. th the 

fo~~ulation and i~:~plat.~ontntion of theca policies. 

2. Choice of C:cllebox-ntor 

Tho technology ir.~port policiao in davaloping countrioo (including 

India) ere tu:inly bused on on umlorotonding of tho technology ir:>;lortoro as 

paaaiva partners in the technology trensfar proceoa, According to thia 

undorotonding, the ·technology suppliers ora the pcin end active sctora 

in tho act of technology tranafor to dcvclopinu countrie&. It is they, 

who, in ardor to protect or capture morl:eto in developing countries and 

to incrcaoc returns on R I!. D oxpcnditura, look for mcrl1cts for their tech-

no!agy in davcloping countries. The developing country firma, according to 

thio. viol~, are paooivo pcrtncre who have ~a chooco from the tcchnolcgioo 

offered to thorn by the technology aupplioro. fJat surprisin<;"ly, 'whose polici1 

arc aimed at ensuring that bath the amount and the nature of technology 

bein'] 1 puahscl 1 by tochnol:>gy ::upplic::-:; nrc ccn·trollad. 

ric find that this picture of .technology transfer io essenticlly 

incorrect. In tho collcboretiono otudiecl by us, a very largo proportion of 

' ' ogre ar.lonto (mo::-o then !)IJ;o) \~era ini tiotcd b~· the I nclion firn:o (see Tabla 1}, 

It 1·/0e thB In<lion firma Hho, either due to c!:J::I.'!nca of local oourco of tech

nology or dua to unHallinQncss '1:" uoc technology tlavelapod locclly took 

rocou:rse to technology ir:~pcrte, In fact many of the largar Indian fima 

studied by us 11oro found to be continuoucly involved in e oearch for potentir 

tochnolc~y supplicrc, 
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Table • 1 

r:a. of Cnaoa 

~. Indian firma 217 (93) 

2. foreign firroa 11 (5) 

3. ethers s (2) 

TOTAL 233 (100) 

Nato & Totol r:a. of ceocs I 279 

Not availabla ; 46 

i'igures in parenthesis indicate pcrccntagoa. 

Source 1 !JCAER data. 

That the Indian firrna are moat afton the initiators of a collaboratio 
5/ 

is cleo supported by findings of soma rocant European studiaa7 In view .of 

our findings it ia clear that the Indian firma are not passive actors in 

tho p:ocess of tocilnology tronafel:, as hoe bean hi thcr~o believed. They are 

actively en go !Jed in a eeareh for end selection of technclog:l.aa ·:equirad by 

tham. 

The feet that in moot cases Indian fil:ma initiate the procoae of 

fo:eign collabo:otion also suggests that they o:e likaly t~ make a choice 

from o number of alternative ~ourcas. To be able to do so, thaoe fi:ms .. ' 

will need to consider and approach ~c~a than one potential technology 

suppliers and the poosibili ty of the choice can be e><pectad to increase with 

tho n~.~t:bcr of firms cpp:oached. 
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Tebb Z 

rJa, af Foreign firms .~ppraeched b;,• Indian f'irme frz 
Technology Purchau 

, . : 
~lo. af f'irms ~pproeched 

1. One firm 

z·: Two-thr11a f'irms 
. 

3. Ma1:11 then thraa fir11111 

Till' AL 

Not ·available • 1 aT -

lJo, of Collobar .. tions 

za (Jo 1 

31 ( 34) 

33 (36) 

92 (towi 

F'.iguras in buckets .indicate pal'Cent egea.-, 

Saurce•NCAER Date, 

'tla find that in ana thizd of' the collebor etione studied by ua, on!¥ 

ana fOI'a:l.gn callatJoretor:was approached by the Indian fizms ( s .. Table 2 )o 
.~ . ; 

In soma af these casas it is likely that only one toraign fi~:m controlled 

tha technology, Our interviews with the Indian firms, however, suggast that 

it ia very rarely that Indian firms have imparted technology which ia held 

by only ana foreign firm ana we balieva that in moat casas only one tachnolag 

auppliar wes considerad, elternativs auplllill:rs wa:L"a available. This is 

-also confirmlld by a recant study of lndo-UIC CollebOI'ations which found that 

· tha technologies imported by the Ind:Len firaa could have b:Jen obtainsd f:raa 
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§./ 
a n111:1bcr of nou::coEh Tho cxplr.noUon of whl' r.:enl' fir1:111 did not upproach 

more ·~hen one tcchnolosy oupplicr !'r.rhopo lice in th" fee• thot l 

(a) In a number of tl.r.:r:.o cmoes the Indian t~chnology !tnportcza 

had prov:i.oua bueinDae dealings ~11th tho technology supplier• · 

'tlhile moot often tho Indian firm we:~ on importer at technology 

eupplior'o products, in aomo cases tho Indian firm hod 

previously imported technology from tho collcborotar. Satis• 

fiod with its pest relationohip l~ith tho foreign tim, it 

usually approached only tho lotte: for the tochnolog~• ond 

often eucooodo(. in orriVii\'J et on eo:eenn:!nt for tho t~chnoloo;J~' 

. collebornti6no 

[b) Tho 'lorger !ntli:.n fit-me often need to <1pprooch onl~· ana 

tech,.ology nu;.pl!e:. In our SDI";.ll', whUJI: r.l1nallt half of 

bo:rota:, ~:~ant of the s::~nllcr i'irr-:s rl'pro~chod r.;arl!l ·th~n cna 

foreign .;s.r,.,. (or.c Ttble 3). 

Th:l~, HC roc:J., in dut! to 'th~ a::co 11ith Nh~.ch l::.3:'C" InC:lnn firr.u~ een 

f:!.ruo oleo profc: to call'lbor:~te .::!.th the t~chno!.o~;y lr.eder:s, ~hoy oftl:n 

only opp::.-ar.ch the teehnclor!l le~daro. In rno!!t cmsce, r!u~, tc thu 11111 r.utuel 

p:E:'I'c:cnco, thl!lir fi::nt :>pprar.~ch rccul~e :l.n a coll<!bo:-ation and they t:!o no 

noed to Ol"Jp:Oouc:, oth:•::: euppliore. 
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·rn~1!.1 ... 1 ·------

--------~- 4·----~----·-rv··-··--e-T-----····--., -~~ur:'lbnr 01~ 1 ~,:.ze ·, 1 urnovc~ .:::. ......_ ftJtnl 
F"i:rr.m ,---;io·rn t;~n~---;---·---s: 1oo -r·r:;;;;-.~1;-;r;-· 

1 
---

.\.,pzooech ~dlHon r.>ill:i.on ' 100 n:i.ll:lon 

1 0 

2 - 3 :! (Sill 

t·io:eu thon S 2 I so I 

t (G) 

10 (55') 

6 I Z·S I 

9 (41) 

o (:JG) 

s tz:q 

to 

20 

13 

---·--------------·------·--------------
rur.~.l. 4 (1CC) 17 (100) 22 (1 O~l 

-·------·-----·---------------.. ----··-·· 
Uut~ : To~al ::·o.- of eancc 279 

:!ot nvelilcb2u : 23G 

F'iguuas in Jl<'runt;,nois :.r:cicntn porean'!:t:glls. 



fcl'Oign Fi:IIIS '•:);>roc.r.ho:l nc·rorc :ond .',ft~= , ~70 ... __ .. _ --------... --.... ·--
1 l'il:rn !:!.J..!.r-".!!!. !io.!.S...i!~1!1_J_t;F-:!!, Tot<~l ---- --

Tioi~orc 1970 0 (G2) 3 \23) ~ ,, (15) 13 (1 01 

1.-~tur 1nr 1S (25) 2(, (4C) 23 (35) ,;s ( 1 Di 

T:Jf.'.L ~' ~" 2~ 25 Tn 

To~cl :!o. of c:JGDC t 27!1 

2()1 

r:i.;~uroa in pr.rr.nthr.ois ir.dicnte porcentogn. 

The C~lcccoo of 11 cclloborotion vnr~· lcrgcl~· t'e~onde on h!1e coa:ccct 

choic" of the c"llttba::-:o·to:- nnd thn tncl·.nalng~·· .'.a \10 have ooen, :tn o lsrgEI 

nur.1bc~.: of c::~ooa Incl:\cn firma hr.:vo o::nrcloocl s:'"'" kind o-f choice und thu::re 

~'Dl! rs. ~/hot is thio choic.o b.:tncd en? 
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Our ci:ucly ohc1~s th,;t ·tcchnolriaicnl consi.::!ertitic!10 plny '::he nest 

:Lupo:otant role :Ln tha lnclion firm.lo choice of o collobormtor. 1./e fincl tha 

in mlt:Jac',; :·iclf of thci colloboro'.:icnc studied by us DUporicr techno.!.og~.o of 

the collcborotor <tea cons5.dcrod to be tho 1aost ir:;portnnt r!:!cson fer '.:he 

cclcc'.;ion of tho collabort:tor. This 1~os fcllo>tcd b~· the p=cztigo of the 

foroio:~n co:tl~b6r!li:c:t' il'\ the in·::or..,nticnal nnd thn lndinn n"rl:ct. ln 20.:. 

no~sons for. the t:l:cice of Col.lobo:cti:IZ' --- -~- ·-------
t·:o. o·r Cn~r.:a 

1• S~pcrior Technoloz~· 112 (45) 

2. 'l"inonciml 30 (12) 

•t'. IHh:r:: f>7 (23} 

-·---'. 
248 (100) 

Not i.vailo~lc ; 31 

l"iguros in p~ranthccio ind:tcetc perc:ontogeo. 
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Cur :!.ntcrviel-1!1 chou thot 1 on the whcl!'l 1 I•d:ton f:i.rt·•ll pro·For to 

:!.n~o:rt r..ont oclvanced tochnolo~y e>nc! in rnony caeca the~' clairn tc hove dono 

so. In feet, cone of tho t'i:ms l:O;t!:!rtcd h:!Vinc inport!Jd technology ~rhich 

~me oven more advanced than the one ucod b~• tl11:1:l::: callei:Joratorl), In one 

case, i'o::: e:<ar.>pla, c firm rapo::tcd that tho tcchnolog~· i~:partcd by it for 

its oadiurn cynide plant ~~as nora aclv!!ncad than the one uoed by !to colla-

borr.tcr one! that the <;uali ty of Bod:i.ur.o cynidc p:aduccd in the Indinn plant 

1·11'11!1 considorod by the foreign collabo:rcto:r to ba aupo:rio:r to their Olin 

pl!Oduct. In another casa, an Indian monufoctu:ror of eloctricel cant::o.l 

':jBD:'!I was negotiating on aurl:!ernont ~ti th o U.s. r.1ul tinctiont~l to impart 

con~rol gear t~chnology . .,h:i.ch has nat ~·et been .!.n',roduccd avon in the U ,S • 

rnarket. 

We als9 found that in rntlny cases Indian t'irrns ta~inotod thc:!.:r noga 

tiations aftor r~olising that tha foreiun fir~ was not interacted in t:rens 

fer~inq their latest technology. ln -~he circums~aru:oo 110:':11!1 epp:ro~chl!ld ath 

suppliaro, while c~hcrs clocidod to uoo thei:: in-houoe eld.llo ·to r.lovelop th 

noeassn:cy taehnola-;iccl is.pu~c. in on!:! eaco, for sKarnple, en og:eBnent we 

tcmincted by the Indian firm when tt:c:~ realized ttmt their :::oat Garmon 

collabor~to:rc 11cra nat r>rDpnrcc! to trcnofer thai: l'ldvonce tochnolc'J~' fo:r p 

clueing horizontal bo:rin.;; :occhinec. r,o the technology in thh area was faa 

ch::ng!ng, tha Indian firm d;.tl not \•IDnt to be stuck ~~i~h oboolctc behnclag: 

VDr>J f~ll firmo in au:~: oomple reported h-~ving tochr.nlo:w t·rh!eh they 

fol t woo ubooltite <:< t tt:~ 'l:ine: af the cal.labc:ra -!:ion. C•fton th ooo f'ir:no hod 

no :::enufoctur:tnu oxr.c:eioncr. prior to 'o:h-::ir colla!Jo:ratio, end t·rerc not cwor> 

af the v!ntc;sc of the technolo;J!' being transferred to thorn, The eo~.:nercin, 

' 
;:u::rfom~ nco of ouch fi:rrns l!.::.o ucu~lly beer: pao:. Fe: cxonplo, a f:i.rr.. ~ll.th. 
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no p~avioua manufactu~ing axpe~ience, impo~tad technology to 
. ' ' 1, 

''- ·" 

p~oduce ~crylic sheets f~om a Jepaneae manufacture~ in the mid-
• ·- I 

seventies. .Soon. efts~ the PNduction began,· the Indian fi~m 

~eelieed that the p~ocess transfar~sd to it by the Japanese fi~m 
·.• ;•·. ' ~ . 

wee of 194~ vintage. It wee inefficient end costly and ~squired 
. :.-·. 

maJo~ modifications.· As a result of the inefficient production 
\' '~ 

., •' I' ' technology tha.f.i~m-haa bean· continuously 'e: : _..; . :.. ' [·. :: . making losses and is 

likely to .be eoon· taken ave~. . ... '-. 

Although t~e vintege of the technology is considered to be 
' '~ ,· . '· -:.J ··r,-~., . ' ., . ·. 

., 

the main, t~tchnolo_gical_cdtarion applied by most 
~ . - -·· • . .t - . 

Indian fi~me, 
. ' . · .. 

eome have not haaitatad to import ~eletively old technology if it 
' • I • . 

suite thei~ special needs. The need to use simpler techniquea,· 

emall.11r p~oduct.ion scalae and batch proceesas ee app11 .. d · ·to 
.t .·I .i, t • - - ' .. .., • ~ • . • ~ :-. ; • 

continuous p~ocees, have influenced firma to impo~t tech'!ologiee 
.. · ._ ' ' ··."·.: --~ !-:·~-- . . . 

which at the,time of the collaboration we~e not the most advance. 
•!' • . . ·• ~· -'1:, ~- . .: 

lt is in.tereeting to note that an Indien firm is not alweya 
• ~ • • ·!,:. • . ,/ . 

able to exercise a choice though it may be competent to do so. ·, •. _ . .... ~ ....... 

The fi~m may be forced to impo~t a technology which it doaa not 

conaida~ -~ost suitable. For example, e large machine manufacturer 
• ' _; '.; ,-;.. r ' 

studied by us had impC?rtad -technology to· p~oduce very sophisticated 
... - .• :~·-- b.- ~ ,,: .;. 

auger cent~ifugel machinery from a U.K. firm. The Indian firm felt 
; l J .)~- ' : •. ..: ) ~ . . . 

that this machine was too sophisticated and expensive for the Indian 
c·~ · . : .· : 11 • ·• .... 1 

market, but the U.K. firm had -insisted on the transfer of this tech-
' '\:! ., . .. : ; ·. • . ;~· ~. ·;~ . • CiJ,,i,. • 

nology as a pre-condition farootransferring another technology which 

the Indian firm had va~y much wanted. The machine has electronic/ 
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pneumatic c~ntrals ~hich ere im~arted. Out of e total cast of 

4•1/4 lakh ru~as, ths imparted penl!ls at the machine elarg . . . 

cast rupees 2 lskh~t. It i3 vary d.i.fficult to market thi~· mecnint 

ee a competitor has recently int'aduced a simpler machine in the 

market far halt the price. 
,. 

To aurmnariae,. it is clet.r thai: except e f~tw liasas where 

·market end technological considaretiona r~~:~uire. otherwise, ths 
,. 

Indian; 'irma prahz to imp .. rt the mast edvenca tachnol.a•JY t hsy 

can obtain. Al.ao, in most caaea they cla~ to have impc~tad · 
,; 

such technologies. Only rerely WB .cene acrDIIS instances whsre . . .·• ., ,- .. \ 

the Indian firm felt that the tachnala;y imparted bt them was 
. . ... • ! : ~ . . 

abaoleta ar tao aophisticotad at the time. 9f the cali;obor~'i9n 

ena who wua unhappy about it. 
~-. 

3. Content af Tachnala;Jy lmpl:ll:'ill> 
-t -.,, -: r 

In ths fifties a.nd ailctie.a, technology tlL'anaflir to Jndia 
·i . 

lagely took pl- in the f'azm of tc&-n-key pcojectl. .~s a nsult. 
. ' t . . ,._ 

of govern""ent pclic.l.as end ths increased C<)mpateuica of Indian· 
'· 

industry this bag en to change in. tha let~· sixties. T~dst, :ill 

moat casas tha tachncla·JY is unpecka:Jad bl!fQ"ra "its impart • 
.... _,_ 

. , ··The transfer of drawings md designs is moat lbmmcnly , 

~ncl,udad in technology ·import by Indhn firms• J.n. 31)(, of the 
rl 

.c:ollllboratians studied by us, transfer at: drawinJs ,and dasiJRIS 
.•. LJ I J 

~era included in tha call~~etiun·agraemanta (Sea Tabl• 6 10 .. -~. _.., .,._ 
The 

extent of tha informatiol) provided in these drewl.n::~s and darsigna, 
. ~ : . 

how~v"r' VflZ'ias en9rmously and tha.l.;r nunbar can range fram .. e fm>, 

hundr'd to many. thau•snds. 
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Table 6 

Content of Technology Imports 

Content• of ·Tec:bnalogy Impah• Yea No 

,. 
•• Licence to use know•how 143(51.3) 136(46.7) 

.b •. ~etant rights 47(34.6) 162(65.2) 

c. 

d. 

•• 
fo 

9• 

h. 

·i. 

j. 

k. 

Drawings and daeigna 223(60.0) 56(20.0) 
. ' . 

Supply of plant/equipment 66(31.5) 191(66.5) 

Supply of raw materiels/spares 66(23.7) 213(76.3) 

Commissioning of the plant 56(20.0) 223(60.0) 

Operational Guarantees 55(19.7) 224(60.3) 

l,juali ty control 74(26.5) 205(73.5) 

Setting up of R&D facilities 41(14.7) 236(65.3) 

Training of personnel· 161 (64.9) 516(35.1) 

E~uity participation 56(20.6) 221(751.2) 

Notal figures in brackets indicate percentage 

Sourcaa NCAER data. 

Total 

279(100) 3 

279(100) 4 

279(100) 1 

279(100) 5 

279(100) 7 

2751(100) 9 

279 ( 1 DO) 10 

279(100) 6 

279(100) 11 

279 ( 1 DO) 2 

2751(100) a 
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In ana-third of the collaborations in our sample aquipment 

and plant lo!Sia supplied by the fo~eign collebor~tor&o It eppe~ara 

that in recent years plent' and machinery, hee bee.n increliiB;ingly 

procured loc'elly. \~hilii ·bafo:e 1970 about 44'1t of the technology. 

~gre~~e~ts included supply of plant. aru:l" lllschinery, :l.n. the. post-1970 .. 

period· this· proportion h.es ·coma down to only 29'1t. (See table 'l) • 

• . .we he~ve, no rle~tail in~ormation on the n11tura of the aquipmen 
. . . , ~ .· ... . - ·,' . " . . ' 

imported but our disCIJ&sions with the firms suggest tha·t these are 

. limited to speci~lised equipment, supplied usually by the tei::hnolag . . : . 

:suppliers .or t_heir a.~s,ocietes. Also, we find that, when poe~ibll!l~ 
order 'to ·bring ' Indian ·ri:tm.e P,ref.e:s; t.o shop around for equipment in . : . ' . . ' -~ . ·, . ' . 

down the c~st of the project. 
• '. J ~ 

! :. ; ; . ·' 
•. I < 

Table 7 

~Changes in the Content of Technology Imports 

ilAfore 1970 
Nurr;bo;r (ate! 

,, ,• 

1\fter · 1 970 
""N""u""m;;b""sr,;~. -·..;.:..l"'o""-·,""a"'l 

\ 

--~--~---------------
Licensing 311 (6;3) 54 98 ' i21 157 

... 
Patents 25 (4GI 54 62 ;39) . 157 .. -

P!ar.t supply 24 ( 411 ) 54 45 (29) _157 

.Raw materiel supply 1S ( :3 3) 54 38 (24) 157 

Plant Commissicnins 11 (20) 54 40 (25) 157 

279 Not available }'6s · 

Figures in parnnthesis indicet~·percentagas 

.Source: NCAER dote. 

. . . . 

,·' .. ~ 

.. 



15 

I 

Thet ·the u:ne of locnl equipl~on~ hco become mo:~:c common in 'l:ha :aeon~ 

ycnl:D ic oleo :tnclicctnd ·,~hen i:-:trrortod ccmponen1: of <!i 'i'fc:r:cnt techno log~· 

<~g!l:slmonts o-f tho cnn•e fi:.:r.~ r.rtl cor.~pa:amcl. T~·picoll~•, \/hila thd first 

colloborctiori (ueucil!l! in the c"'rll' oi:cU::oi c'!" tho~m firms included oup~ly 

af o turn-tee~· plr.:nt 1 the callcborc·::iano itA•c lc'!:<>: ~·oo:s :tnclurlec! little' 

• 
on the bo:::to. o·? tho:. a • 

olDt.tEin'!:c of India's -::~chnolcr.:: policy. ThJ." poJ.icy 1 ~,:-,!.ch ic ci::u:od t~t 

p~Cvont.:".nc ·~he' ·i:ac·hnol::'~y O~;:Jpl:i:o:o ch~%-a:tnC 11 c~:caoniva" p::icc \~r-:: ".::1e 

·o:.: loco of tha value of tho :>:z:ocluc-!:ion. Only in o:ccop-!:ioncl cosoo, Hhorll 

.. 

'.:he o~rnerohip of tho i:l>chnolo!:'Y is ;:<lstrictcd. end ~c::eoc to it io d:!. fticult 

pcrr~ittocJ •. 

S!.rico tho nd.d•a:!.xtiaa, ~Jllcn tha::os r::gul11tians :1crc fi:l:•at int::nc.lucl!lc!, 
. :.1. 

the payr.umts h.::vo !Jean o·r·r;:ctivoly con·~rollod. Only in lose ·than 1;; of the ,, 
aproomcnts cpp:r:olt!ld during 1 !177 and 1 !il~S, the :r:o~•Dlty rata has been fixed 

at C :Oate h.i1Jllar '.;han 5;: o ',iithin the ~'~ l:i.r.it the tondancy, hDII0\11!11't if;r 1; 

fix the royEilty =otcB clocc to tha l:trnitlll in clmast twa-third of the 

ag=couontu the royoli:y :etas ere ebove 3';~ (Sao Table 8). 
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Tabla B 

~.Yalt\1. :lumber of Callnborotiana -------
1. 1 - ~ SGB (313.!)3) 

z. 2.1 - 5.~ 079 (60.25) 

:J. Greeter than g;; . 12 (!J.02) 

4. Total 145!1 ( 1 C:J. OJ) 

'·· 
flote 1 Fi!]ures in pa::anthasia '1nd1c:at.a pccantagM. 

Source & l1Cf1:::~ !leta. 

The: loti :oyalty rotco 1 hottovor, do net nr.ceacaril~· ~ndicmto that 

t:lchnolcgy pa!J"Onl:s by Indian fi::-::•s hcvc car.•o rl-:n·m cft~r 'the ''id~n:l.xt:l.eo. 

11: :1.11 p:obcble .that in ardor .'•o cot:.!'anccto fa: lo::cca rluo ~o lot~ ro)•'-'lt!.oe, 

the l:cchnology aupplior ~till t~nd to tnl;c part of/or ell. the jlO!f.'lllnt r.s 

• 
lUJ:Ip-oun~o Our t!atn nucgeato thnt tho p::opartion of coseo :l.nvolvin!l l~r.~p-s11111' 

pcyr.n:7Je1 hao inclcc:l incrcosecl -t"rco :<a~30ll in tho cnrly t'i ftiea to 93;; :l.n the 

1SJOa': ·The !IUb!l·l;itu'•ion of royol'das :,!I lUt·.,·aum pc:yr.nlnt has cont:l.nuer.l in 

the lata scvea'•:l.ea onr! the a:l.ghti:~s. ':lhile tha pl:Opor'tion at' colbborntianB 

u!.th only ::~ynlt; pn:.'f.11!1nts hco c:~craeood f::om 21';~ :l.n 1977-7Sl ~o 17;; :l.n 1 SCC• 

~tie ;>ro;~a::ticn of collcbo:-:>t:Lonc tdth lump•our. only h::n incrr:ascd in tho 

' co:n"Capond!.ng period from 35';: to 3!1;~ (Soe Tcl>la g) • 



Table !1 ---
Veer ,Roynlty O~.,l ~,e-ll1!,1!1 __ '!,!!,~ Raynl~!' .:md LUt•p~ Toto: --
1 !177-79 1 GSI 284 350 003 

(21) (35) (441 (1oo: 

1!1SO•S3 2GO 5!13 576 15~1 
( 171 I 3!11 (44) 11 co; 

-
Totc.l 429 !17T 1028 2334 

' . ....... -- -
Nato 1 F.iguros .in poronthcBio indic~a peJ:Cantagu. 

Sou::ce 1 llCnEll Dote. 

IJoia'lithstoncling the tendency of technology o:cpo:~:·~urB to cubot:i.tute 

lump•BW pcyrnents fa:~: royoltiea (snd thereby :eco.ive hioho: poynento), 1~0 

f:i.nd "h"t tota~ tr,chn41logy payrnon·l;s by Indian f!.:rroo continue to be :m·~bo.r 

lo11o ,\lthOUIJh -~ha royolty :rct~o ;w::~".littod !ly In<~='.:l ore cor:p:u:oblo .to <:hooo 

p:rovclont :tn men~· othor c~ovelopins countriae,* thB nctual :ro~•cl~• pnyMon'(:s 

a:ceoocler: 1 l::l:h :upcnc ( tr.n th:.uo.:•ntl L~ ::.r.!.tc:to) · !.n f ?C1-t7. (Sl!lo T:::blc 11) • 

1 • !,.u::s '"ho:.n sc,Dr.:J 
.., 5J,ODO -n.1 r:'l:!J.lion ~· 

.. 3. f.!orc 1:ht: n 0.1 nil! ton 

::a·l:e : Tc 10:·:Jl co.n-:~~: : 279 
:.!ot i:vr:1.lel:lo : 195 

(·!c. o·t c.-,c;e~ --·-------
G (j) 

4!1 I:: n I 
..,, ... (33) 

------·-
. ~·1 (1f.lr.) ------

(fi~Jurcs in pc:.ant!'leoin :t1-:t~;.crto porcnn';.·l·:~e. 
~ ourcc : t·JC/d! n ::1:: to.. 

r-"7--·--··· .. ·-··-----·---------·- -----·--·--·--·--------· ...... ,-or e;c.:J::!Illc, ir. tnost L.nt::n r.:-:c::-iccn c oun-::rit: n the ro•r!tl t'! c:c!l~. ;1ac oro ·r:.:<oc 
:!:t &~: • Fer r.li.r.l' i:1r~uc.t:-:.~c .. ~ho :-:-o~'e1. 'i:!f coil.tn~ in c'V:1n iouor · ( o. C:• fo::- ::Httc 
mobile ·tr"Jt1 ll'""'"" ... ,, :tn '••r•cnt··nn ::"'"r.l-'-tl ... n·--~r. cuc~··· .. ·l:·1r. ~)"'r :1 .... "0: n ... ,. ~·-~i""···o:I) f • " ...... ~ .. ' ,,., • a. •. - •' • w_ ,.. ..... , " .......... .. J. ~ .... • ••"' ,. , "'•'' ""• • • 
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Tr l:lc 11 ----·-

i. Los a th3n r.o.cclO 

ii· Llpto c.1 r.:il'-ion 

iii. -~··.are -:;:,.:n c.1 r: • .!.llion 
• 

l:otc t Tote! 1:o. of coons : 279 

::at avn.!.lnblc : 235 

Soul:CO t :JC!;ZP. Jctn. 

G [14) 

22 (50) 

1 G (3G} 

~~. (100) 

---

Tno .:r:;r.ll oc::lc r:f p:!.:t:10:D cnr. tho ln:·1 capr.cH~' utili:tat:to.n l!lX'P. ~~~:i.nJ.;,' 

:r::.opcnoiblc for the lou rcydt!' pC!f"'ont!l by the Indian fi:ri!!G• Tho payr.:antB 

~:c further rr.r:uccrl bl' ·~he fnct -that praduct~on u::rutllly basins onl~· in thll 

ooconcl or the th:!.::cl !'Cill: of •.:,c colln!Jarr:tion cnr: thc +.~ct•nolog!r auppl:l.r.:o 

Convinced that tho gov:>rnrosnt'n rcc·trictionc o~c l::=yul~• rcoponci:Ola 

•rc:: lou tochnolo~l' plWt.lDnto by ':ho ln:lion firr.ui1 1 cor,o .!!Ut~•ors bcliovo that 

in mcny inctnnccs tho l<~t·~r.r c::-a uno!Jle to !~:~port oophict:l.cntocl tcchnolpoy 
. 9/ -f~or.. t'IO::I! innovnti vo "ri::-t".a, nnd o·lt~?n !.r.1po:-t ooeond ::n ~o. ~~chnaJ.ogiao, They 

nun;,cct thct ll libcl:lll:l.::illtinn o~ the policy of rr.aO:rict:l.niJ pc;tt:ll!lnttt 1dll 
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by l!D clair• tc hcve so.:.ccted nncl !r.port~d tcchr..r:log:t:--e of fr.irly :eecont 

v!ntrge. Th:tc :i.e oleo cup;oo::t"d b~· tho:: tt,c!molor:~· cup;:~liarm, r.1oot or 1~h::n:: 

::a~or'l: hnvin~; ;::ron:::forrerJ 'l:r:chnologicc Nhich have l'r.an dovolop"d on<l con·lorw 

ci<'~l:!.::od in the rC!Cc11·~ ~coro. 

F'!Jrthcmore, ':le hove cone c.cro!;o r~lntivel~r fev1 cncrH3 \'lhc~ tJ tauprlic:: 
bee: EIU811 

:z:cfusod to collabo:I:'Cto \•lith on Int!ian f:i.rt1 L :i.'• concidorod tho technology 

pa~man~o to be :ln:::ufficiont. l·:o:::t Indion firme felt that -::ho!l hove been ~ble 

to nttr!!Ci: collchc:r;otora l•t:l.i:h:ln tho ~ovarnr.'ant li::~its an tcchnolog!l pD,Y.rr.onts. 

They also folt that due tD tho current recession :ln the developed countries, 

the technology auppliora ·,~ore prepared to transfer technology at relatively 

law p:::S.ca. :·Jon~· inei:an:::cc, l'lhorc foreign firm: \iDl'l!l ncm vill!I"IJ '•a sup!)ly 

technology on ·i:omc ond conditione \~hich 1qc;ra u:1cccaptr.blo to '~horn a3::l:h!r, 

ttcro cited b:t them. Tha Olcperiancc of a ~:~ajorit~• of Intlinn fimo su~oc;st 

thot loH tochnolO!lY po:.r::.onts hove not restricted tho flow of tochnolo~y to 

lndia. 

Haw con tlc oxplo:ln tha feet thct the Indian firna o:ra ;!,: e to purehoae 

r•cent vintega t<>chnalo!)ios at prices 1·1hich a:oe lc~1ar then ·;heBe prcvr.lcnt 

' 
intornot.ionol!!l? l·lh:!.lc p.::rt of th: ::caoon could be tho a ttroction of e paton-

tiolll• le:r:go Inrl:'.;!!n ::,::r!:ot :i.n \ih:!.c~ n::ny fore:!.<Jn fi=s Hkc tba :ncintcin Gt 

1!11'11 
p:-a~onco oven if" ~ho. ohort-·::n:-n rc.J~ur:na·[ lot·1 1 ·~hc: t'lt:in ::or.:eoon is pn::~apo 

thct t!:o t<•chnology suppliers uouol!lr' odjuat ·~hc:!.r tcc:,nol!:lg:!.cal pcc::c~;c ·~o 

auppl.i::d. \~c fC!ol tfmt the technology price tends to c!connd · r.'Ort! on the 
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_, • :1. f' "I "~ct-~aft ..... ~.-~.-.. ~fo ... ~n'' :.nd le:;in on the vi.r.tnge of n«:ture ono ~~~c c ::e o v 1c ~""'"' •'"' ... ..... - ~ 

tho tnchr.oloiJ!'• I;. o"':eh::r. Horde, tachn~ln:;-S~~P nf o:!.~;;,.~.r~r v:.~tt!l':O~ !n:t 

t!iffcring S .. n ·~he oiza of ~~h:- ?;:-.ckr-:c~ '.:loulr! cl:.ffn~ ;.n -~: hr::t:e p:icc. 

Inc!ioll C):pcrict1cc CUIJIJC!:ts thnt ·~he i';::~•-=.~~i'lt::J r.w.rla -U!! ~he In::!:.nn .;'irns fa:e 

t 11 d ... • "I t cl ol ~·r · ~ Dld Ou:: C:iscu"s;.on by ther:~ ere of on sr:~o.. ~n no. ~.::cou~rJ .,c " m .o,, :..~ • 
I 

with Inclion firnc oho\'1 ".;hct in t'I.O~~ 1n~~or.cas tho t~chnolotJ~' t::.::-t!Jf'l!!:!!ttd ~o 

lnd:!.r~, \'1!1ila it bDlongc tc recent vintage, involves the trcnGfcr of l:l _li"i to~. 

2:engo of tcchnoJ.ogicnl clct"t:mts. The ::.::nga of proclucto/proccso covcrad by. 

the collaboration oncl tho troncfer of eld.lls, pnrticulo:rly thosn related ~o 

conoidorebl!f lc:lo cot:~po:rcd to l'lhnt '.:he tuchncloa~' oupplinrs .,ocacos!la nnd, 

in :!!OGt cacao, is l·lillin~ to sup;oly • 

• \s o reault, ~1h:!.le tho Inciien firmc ilo ir.tr:ort technologies which I·JI!_X'til 

recent!~ clovolo:occl and oleo get oufficicnt sldllo to Opll::a.to and often edll.pt 

thDIJI, ~hey raraly acquire the skilla and sl: experience :roguircc! for unt!o::

Dtanc!ino the bo.aic kno1~lcdgc end the p:occ::~s of tochnicel chon;;e involved ,in 

tho technology. •:.'h:l.le this mncblae theca fir1:1c to carry aut EJ profitable 

Oj)Brt:Jtion, it rotcly prepar~c them to. un.Oorte!:e innoveti~e activitioc.l!!/ 

'Jlly· cla Int.:icn fi:ms choa::o to S.n::>ort s::~n:Uor -::echnolo .. icnl packegas? 

Is it boc::ucc of ~he govl:!rm:tcnt lini·tc ori pc~n·,.,n·:.s Hhich roctrict the . Inti ion 

Qui: etur.l•r "'U1• ... cr.""l'! .:.t, .. t :In to~'- co~o ... ~~ . .!.J I· ,. . n•r- . I 
..: ·~ .. .. .j ...... .... '-" • ' ... .. :~ ... ...... :t4s "1e .u.1~n 1 l. : .• n '-"•10 

' prefer to :lo.;po::t lot-t co:t, ow:1l!. t:Jchnology p:1ckr.:scct vncl it in thio, :rnth:r 

techn~>logy payments by the Indian f'uma. ln fact, in many instances the 

govarnmant reetrictions have been used by these firms to bt>rgc:!.n ; ~ e law 
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pl'ic11 far their technolo9y (1 b~ ot the fll'r.IS in our sanpls reported having used 
11/ 

government policy to b!!l'gin fo:r a better price),- Canside!ring the littla affact 

these cant:rols seem to hl!llla on technical payments, it is not surprising that only 

15{. or the firms studied by us felt that a modification in tte pay1111nt policy was 

ntiC 111111 r«y, 

The tinding has serious implications for the policy, A liberal approach 

to technology payments, as h~a bean suggested !n recent. ya srs, may bs a necessary 

condition for impart of larger technological packages, but it certainly is not a 

· 11Uffici11nt conaition, UnliiU tiw Indian firms the .. dvell consider it n11ceasa:ry 

to import .ll!L"gSI.' end more comprehensive technology packages, and can afford to 

pe,y higher prices for these, a liberal policy will not be very effective, ' 

It may be srgued that the recent trend ·of technology importa ·do nat 

auppart this view, The 1960s hl!lle seen an :l.nc:reeee in the number of calla• · 

boretiane involving large psymants1 end t hie,. it can ce •guad, has been · 

ponible bee-• of the liberal tec:hnalagy import policy, Our fi.Jurae, how, · · 
., .... ; ,. 

evar, ehow that it .Ia only in a few, but wall publicised inst ences, wtere 

technology payments have b~~en larger than those :l.n the pest, ln a very large 

majority of colll!i:loretiona tha technology peymarts, inspita of a liberal., 

policy, have seen little change •. feu: example, if we excltada the cases in 

which the .lump•sum peymants ere more then one c-are rupees, 1;he lump-sum 

pe,ymenta during .the late seventies end ths early ei9htiea hava seen vary. 

little increase, \olhile the al/erage lump•sum Plb'llll!lnt.s of &15 colleaorations 

during 1977•79 wu16,3 lakhs rupns, during 196D-63 it hl!ld increased to 17.46 
t2/ 

lekha rupees.-

· ·;Thus, we see that ..toile it is true that 1 liberal policy, emong ather 
.. : . ,· 

factora 1 haa led, to en increase in the numba:r of col1abor&ian11 with large . . . . " 
~ . ;t. 

PII!Y•nh, mo.t Indian f!Z'ms have continued to import small technological 

peckeges at a low prJ.ca, It is clearly naceeaary that unlsas the IndiBn 

fi:rms perce'i,. the .need for mare comprehensive technoloJU:el packages, the 

quality of technology import will remain essentially unchanged, 
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5. Colleboreticn DUration 

r 

Technological_ colleboretions1 in moat caso!l, ere t'or, 3 limited 

duration during •mich a technology liUpplier is expected to complete the 

transfer of production and related knowhow. While the ouretion ill im~ortent 

for the technol~gy import~s as they can expect to receive technological 

inputs only curing this period, for the technology.sup~lier its aigniticance 

lws iri the feet that he uaually rec1lives payments only during this _period_; 

Until the early 19bua 1 collaborations f"or 1 u years or more ware 

common. However, since-the mic-sixties~ the government policy haa'rftistril:t• 

ad the agreements, in most inatancaa, to e ·duration of's' yesra. Only ·rarely 

agreements for longer duration ar:e permitted. A reduction in the collabara• 

tian period wee considered nacessary both fer foreign exchanga savings and 

far reducing the technological dependence of Inara;· f:lrms an 'technology_ 

a<~pplier, end it wee hoped that a shcr;er cclleboret.ion ·would indu~e lohe 

Indian firma to increase their efforts to absorb and adopt the imported 

" As a· result of this policy, a vaJ:y lsrga majoJ:ity of the 

collebaratiane approved in the t 97us end the 19ilua "re for a duration 

of 5 yaara or less. ·Our r iguras shaw that the propcrtian of 5 yera:s 

agreement increased from 1 b~ in 1 965 to about 51.1;1. in 1966 and t 0 66'.1. 
1J/ 

in late aeventiea.- Also the prapOJ:tion of egreenents 

"ith outright purchase of technology ~~ no royalty payment increased 

from _13'JI, in t 951 -67 to Z7'.b in 1977-au. 
·. 

Whtie it is likely that, in the short. term1 the policy a_t l_imiHng 

collaboration durat~on has reduced technology p~mente. end ~':'chno~ugy . 

' 

.· 

dependance of Indian fir11111 1 in the J.ong run ita effect has perh~ps not. been 

beneficial. H!Bre BJ:e e many reeaons tar cons ide: ing this p_os~ibility. •· 

FiJ:et of all, it cen be erg<~edthat thl polil:y has restricted Indian firms'· 
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access to tareign technology, As the value of r.:~yalty payments depends on the 

duration of the colleooretiun, the technology supplisr may find SBle of certain 

technolo·~ies, through short-duration colle.Dorations, unprofitable. Also, some 

of them could be reluctant to t:t'ansfer their technologies if t1·.eir involvement 

in the use and the control of tre technology is limited only to a shart duration.· 

In addition to its effect on the supply or· technology, the rigid 

app:r:oech to t le duration could also limit t.he beneti ts 01' a collaooration 

to the Indian firma, It ignores the important consideration that, depending 

upon the technolo~ical cc:ompetenca of the Indian firma ano tie complaxity of 

the technology, the period necessary for techno.Lagy absorption by Indian 

firma would vc:y considerebl.i, The five years duration could be tea short far 

meny fi:~:ms to absorb ths variety of tailhni'luea/sk.l.l.Ls, am to be~in praduc• 

tian of ·the complete ran!JI at products ·included in the ogreDmant. Obviously, 

in thaBa instances, ttll Indian firms' barefiu f:r:om a collaboration I«<Uld be 

considerably less then what would had teen paesibie 'in e longer collaboration. 

•'~any of these t irma wou.Ld either renew ;.heir agreement or enter into a 

new coll.aboretion, and thL waulo clearly increase the finencial and ather 

coats of the technology import. 

Ho10ever, it needs to be stressed here that merely a lang term 

agreement with e provision ror c:;ntinuous exchange ot il'll ormation doaa 

not neceeaary lsed to the use of the infora>ation thus lb<Chi!lnge. A lot 

dapsnda on 'the technological ac~ ivitiea oi· the Indian recipient tc make 

Use ::~r it, ;~a are nat in a pasi~:ion 1;." guesn the ex1:ent ta which 

information passed over to the Indian tirms after the initial stages of 

the egreemerrt has bean used, Our impres~ion, bESed on the ex;s .ienCIII of a 
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few f:lzms who discussed this issue, is thct this inf::rmation is often nat 

one fum, who was very cle~ about this, relt tha• an lndisn tirm us ea. 

needs to develop its production tachnology to e luve.l •d1er~ it ff!ab t.t>e 

naed for fresh technical in;.ut and reaches a stage where it can mal<e use 

of thlll m;,re advanced know-how, ·simply acquiri~ improvammts, .,ithout 

daveloping the capacity to absorb end utilise them is not beneficial, 

Th& long t~rm 89%'&eml!nt are else crc~ciel for Indi en firma 

who callaoorste t.a strengthen their designing capabilities for the 

manufacture of custom built industrial ~aducte sur.h .cs furnaces, 

Aa thesa firms cater to a wide ran•JII of customers, raquirinq 

products with different chsractsristics, they often need the assistance 

of their callebora•ora to salve more difficult/new design prOblems, M'-'"Y 

of the firms who faal that 5-y:=ar du:rotion is nat enough era fil:ms of 
there ere 

thia natuz:a, On the other hsndt: tachnologies where once a plant is set 

up, 1nd the production proceea stabilised, the need far asaistenca f:rom 

the faraign callaoarator is considerably :~:educed, Fil:ms operating .auch 

technologies are by md large happy with the 5-yeu duration, 

o, Technology Imparts end Exports 

Ona of tha importent concerns of th!l India's technology import 

policy hes baan tha restrictions imposed by ths technology supp].illl:s an 

exports of' the products manufactured under calleboretion. Th" agreen-entlll 
• 

with export restriction clausas &ra diacJuraged anQ rastrictiona (mostly. 

permitting exports only to naighboUl:ing cauntriaa end restricting exports 

to areas where the licancaehas onothel: licence ·ar p.t:.;duction arrengamente j 

ere allowed only wh10n comp].a•e freedom t a scpDl:t is nat acceptable to the 
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tachnolo';ly supplier, FIICed with tha IWed to alCpand BlCpol'ta this cancun 
·' 

is und3rstana:>le, Our raseerch, nawll!Vel', showa that the role of 'hue 

restrictions (and thei.J: absence 1 un ll>Cf.Ol'ts is ovar emph•sised, u 

th11y da not affect t hi export performance as much es iB usu~>lly suggested,· 

Bafoxe discussing thair impJ.ioal:icroa, it is ilnpartent to QOte 

that these restrictions er.e indes~ very CCI• unn, In the callllbort~\i:ma 

for which informstion is evailabla with us, Dlmost half uur~ found tCI 

have 11xpart riiStrictiona ( S11e table 12 1, The rttstrictlons ve1:y in 

their scope; while sol!'e specified the countries. ana r"Ji~ns where 

e~~:parts were allCJWed or b~ned, ether simply men t!.Cinsd that exports era 

not allo.,ell to co<Jntriea .. hare the forsign colloboretcr hes subaidierisa, 

licencaas anll ·ather business associates, Restrictions limitin~ ex;>orts 
·' 

to India's neighbours ue found to be the moat cor.unon, 

Teble 12. 

Export ~estrictions on Indian firms 

( i J Vas 

( ii l No 

·· (iii i Total 

Noteu Total Ceaea.: 279, 

N~t avail&blo. 79 

Figura• in poranthia indicate percentages 

Source: IJCAt:R Date. 

No, of collaborations 

95 ( 49 l 

1J5(52) 

21.10 (1UU) 
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The high incidilnce of the export restrictions may lead ana 

ta balieve that tney play en im1>art.ant role in limiti09 India's 

811 parta o·:' manufacture. Tnia, ha••ever, is incorrect, our interviews 

euggeat ·•hat t 11! presenc:a of expert :restL·ictions are usually irrelevant 

to the actuel ex part performance of the Indian firms. 

Hast at· tne fims ,,. studied were nan-exporters end did not 

foresee exporting in ths future, Although many of them ha:l .restrictions 

an export, nona of them considered thsse as serious impediment 

to IIICpat'ta, Eit hU the t' .lrm found danest.ic marl< at m.>rs a·~t::-nc:i:ive 

th., the exp~t or ~heir products wsra interior, axpensiva 1 and could 

nat compete in the international merket. 'for axempla, a fi:r<n producing 

•aulina raporteo that sltho~h there ws:ra no rastrictions on their exports, 

they could not compete in the intarneticnal m8:k et as their cost of 

production wee mare than twice of the world's m(ljor producers. Wnlls the 

dom~stic price of toulina is Rs,72UD per ton, the intqrnationel pries is 

Ra,3 1 UUU, With this kind of JZica dit'ferenca, Indian firm has no 

intention of even tryinq to. explcra the pgssibllity of ex po:rtin~. 

Government's insia~ance that the Indian firma should be free to 

ex ~art ia likaly to have aft" acted both the Su!Jply or technology ood its 
14/ 

quality, without aignit icontly inc:reMing the possibility of e:cpcxrts.-

Thb is spaciaJ.ly true in instances when buy-beck artangements are ins ia tad 

upon b:~ the qavarn~~~ent", lnat.enc:ee ~.re not uncom1110n where the foreign 

colleboretar, tho!Jlh interested in i111portin;1 f:rcm the Indian firm, was nat 
. 15/ 

willing to accept contractual obligations to llo so,- Furthermcxre0 it is 

aJ.•~ likely ttet those technalog;t suppliers who eoJ:rea to transfer technology 

wi.th little or no export rast:rictiana coulll charge a nig h~:r price to campen• 

aate for tho!! risk oJf losing part or ~:lair market tu the Indian firm. This 



obviously will increase the coat or technolo')y import wi·thout increasing 

export possibiLities. 

If farced to permit the Indian r ir::'.S to export, the collaborator 

could also oe tempted to witnhold crUcl.al as_:~.,cts of the •echnolc.]y to 

prevent the Indian t il:ms from becoming C.Jm~t>tit:~.ve in the intecne.tional 

market, As the low technolo~ icel laval or the Indian f irr.IS is one of the 

main factor responsible for the po..r expa=t performance, an incomplete 

transfer of technology >.auld a.:.viously further undermine treir export 

paten tiel, The palic!l, in these circu;nster~ces, would not onlyf.:il to 

enc-~ul:l!lge exp~ts during the ~;itid of tha· ccllaboretia.n, but, by re:3tricting 

thlll .. flow of infor.n..tian from the ccllabar etor, would also unoormina t.ha 

technological competencs end future exports at tre Indian firms, It would 

be mora fruitful if t!>e colleboretiun is primi!l:'ily considered es a way of 

building technoloa ical competence of the Indian firms ·.,d policies which 

could in any way limit the tactnolcgicel benefi•a of a ccllsoo.cetion 

should ba avoided, Jnce .the technology is ma5urad, the firM would h""e 

a greater export potential. Our discuesiDns with firms. abo indic. tea that 

onca they ere com;Jetent to export, they the~msalves a.rt~ unwilling· to eccept 

these restrictiuns; some, in fact, would onl,y colleb.11'ata if no export 

restrictiona are im:~ooed, 

As the pQlicy has not been vsry successful in encouraging exports, 
' 

but on the ethel' h"'nd, i" lil<ell• to heve hed e negntiva influence on the 

Indian firm's technolo~y competence and future ax~orts, a more tlexible 

·attitude ;owBrds export restrictions is necessr,ry, Ia believe that e IIIC'e 
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removal of restrictiuns woula not lead to incr"aaad ax port • suffic illnt tactno

logical capability ia a tar mlll:e important c.mdition for that • Palicills which 

help in maximising the flow of technology and information <.hroU:,Jn a callabo• 

ration, even it it means accepting &lCpDrt restrictions fo~ e lirni~ed period 

(which, in ~y cass, ·~<auld not mr.ke mucn difhreilCe to th" ectuul arc port 

part :>J:IIeQCe of mast of the T irma 1 will bs mare auccesst .J1 in pr"moting 

7, Rl!lsl!larch end i>evslo,::.1llllnt. 

One of thll impo~tant cl'iticisms of '"chnola~y imports by 

dsveloi11119 co.,nt:nss relates to their &:ossiola effect on the 

davelapmant of i.noigenu"s techncl~gic~l capabilities. lt is arg~d 

that tschnaJ.ogy im~o•orta di3cour;;ge davulor·1ng cr:ountry t'irms from undertaking 

R&D to develop t.roir own technol01Jies. This, it is t'11nhur argued, 

leach tc a situation ~~thiS' a :technology importers becorne perpetu.U.ly 

dspendsnt an .foreign technology. lllhlle it is uue that technology 

imp=t.a may inhibit innovst.ive R&D in the impartinQ firm ,they cuulc!, 

:in ~ c_a, :initiate l.illlited res1181.'Ch ~tivitills nacesss-y fa the 

dlsorption and adaptation of the imported technology. A. techn:llogy 

:l.mpm: ~sr requires certain amount of minimum sk:l.lla far auccesefully 

exploiting the imparted kna,.•how in production. Thll skills related ta 

design evaluation and interpreta~ian ( t.:. examine ~he poniall:l.ti • 

of import eUbetitution, plent operation ~nd maintenance end quality contralJ 

ere usiJBlly necessary for a successful transfer. rt4'thllrmore 1 in mony 
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, 
ceses im~orted technology requir~ changes and adjustments to suit 

tha needs of the Indien f.i.r.n, The11e changes m~t~ oe nacessary 

due to the nsad to reduce the production scala, to simplify thm 

p:~:oduction process or to modify the prod.Jet charecteristics to 
' 

suit t I'll Indian m .rket, The R&ll activities to davelop the nacassory 

knowledge, skills end I!Xperiance within the importin\] firm a:a necnsary 
·; ., 

as the foreign firms comm>'lnl.y do not as9ist the Indian firma in the modifica• 
16/ 

Uan a1d adaptation of the imported technology,- The extant of thl 

adaptive R&ll can be sxp~~cted to increase ••i th tha camplaxiti of tha 
11/ 

technology imported,--

Unt.U the early 197Lts most research activities in India •1ara 
I 

aont'ined to go11arnMnt owned leboratoriss and institutes and vary little 

rasearch took ;llsca within the industry, Tha govern:rent research was 
'l_ ·,, "' 

axpec:tsd to generate tachnologies to "'aet a large part of the techno• 

logical neada of the Indian industry, Contribution of these ectivi tiss, 
18/ . l 

howav.Z. 1 haa been. rethar small,-- It is now genarall,y ~reed thst the 

policy of supporting research activitias outside manufacturing firma, 

though succeasful in creating a 1 arge scientific intrestructura, hes not 

been equally auccasatul in providin~ technologic el im?stus to the industry. 

As a result of tha realisation that tha rasearch undertel< en at the 

government labaratario:a is not sutiiciently geared to the needs of tha. 

induatrjl•an:l that raaaarch by the letter needs to be strengthened for 

technology development, policies which support research by industry were 

initiated in tha 1 971J», Essentially, ,t"hese policies provide a numb..r of •· . . . 
' . ' (I : '.. . • 

incantivea (mostly fiscal) to encourage :the Indim firms to underhka a&ll 
.. --. " . i- ·j. 

and u.a· locally developed technology, _,Aa a dirac.t result of thelle incentivaa, 
• ·> .· : 

the number of firma reporting research activities has .. an a cons idarabls 

1ncraaee in the lest daceda. The nunber of firms with ~t.D activities end 
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ragistered ld th the Di!pertnent of science ~nd 'technology has increased from 
. ' . 19/ . 

484 et the end uf 1977 to about 71.10 by 19637'" The total R&D expenditure by 

industriel firma es astimated by DST hEB also seen a sh~p increase in the 

recant years. It incre~ed from about Ra,S4 c:rores in 1976•77 to Rs,2B5,6 

' 
crores in 1982•83, This would suggest that the policy res been successful in 

. . ' 2~ 
inducirq a large numb~r of firma to undertake H&D activities.- \ihila this 

may be true, i~ must be pointed out that these figures do not, in any way, 
an 

reflectLthe neture end the quality of R&D activities by these firma, Our 
.. 

evidence suggests that the effect of t lese incentivea on the nature and the 

quality of R&D has been marginal. We also find that a number of technaloJically 

dynamic: fil'lllll with large R&D estebliahmen ts are not reyistered with the De pert-

Nnt of Science end Technology ror the incentivu. Our feelin~ 1a that, 

•nile theae incentives may encour111e firms to set up I~&D department and to even 
' J. 

take up preliminary research activities, they are rarely responsibla for 
. . 

making e firm technologically dynamic, 

In their present form the 1ncantives have some serious limitations, The 

most obvious of these is tnet they tempt firms to show expenses incurred 
. ' 

an othar ectivitias ss R&D expenditure end to generally inflate their R&D 

expenditure figures, Even more important is the fact that the incentives are 

baaed an R&D expenditure end nat an echisvements of R&D activities, Thia 

could often lead to non-utilisation. =f r~saurces (~specially equipment J or to 
·'· 

their' diveraian into mare profitable (non R&D 1 activities. 
' ' 

Intereatinglt 1 we find thnt mast Indian technology importing firms 

undertake soma amount of R&D, More then three fourth• of the firms in our 

semple claim that thlly are engaged in research ll'!d development activities. 
I' • .. 

Aleo, :ln ter1111 of R&D expenditure, ealll!l of the firm were found to be qui:e .. 
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>'· . 
research intensi11e. Some spent upt;o 3·1. of the i:r: t urn•ollel' on Rt.D anll 

I; 

employ as many as 511 scientists in R&D depertnents~ This, howewr, u 
not common. Most firms spend less then 1i~ of their turnowr, and 

typically employ less .han 1 u research.ra. 

These fi9ures, howe11er, can be misleaoin!J es they do nat 

necessarily indicate the ~ technological acti11ities taking 

place in a f i:r:m. ·.1e T ound that while in some of the t irms with 

R&D facilities, mast of the R&D steff wa; engaged in roudoo quality 

control ana customer services and no serious development activity 

was baing carried out, in others, who did not even have a separata 

R&D department, technological developments had talc en place at 
' . ,, . ' . 

the shop floor. In these cases the. production ataff was continously 

involved wit~ monitoring end improving the performance of the 
j,•-· 

technolo9Y• In view of this, v.e feel, thet. statistics related to 

R&D (such as R&D expendituro: end number of il&D personnel) in the 

· Indian corporate ,sector da· .. nao ciirrectly.'lnd.icete -the extent of 

technolog icel activity !in the industry~ 

•.~hat is 1he. nature of t.heil: research ectivitl!ts? Our study 

augge~ts that ~&D activities ot thes~' firns ere most commonly aimed at 

adaptation of imj;orted 'tectnologyl about one-third of the firma 

engeged in R&D reported 13dapt11tion ·as thitir main R&D activity (See table 13 ), 

In fact, it appears that in a number of firms tt.. ~&D began dU!! to the 

need to adapt; end assiinilste the imported technolO!JY• 

*Only one firm was found to spend 5t or its ·turn-over on Rt.D. 
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Table 13 

N"ture of H!l.D 

.... 

Nature ot' !l&l) Numtie:r 01 Total 
cesea 

1 • Adeptatian 101 (66) . 157 

2. ~ual.ity control 77 (31 ) 157 
•' 

49 (31 ) 157 

4. Bnsic Research 32 (20} 157 

----------------..··----
Notal The totel nuntler of fima : 211 

Total NUinbe.r of firma with ;lUJ • 157 

T:::r:hnalogy iaponere are ;l.ncorporaUng chl!l'lgea in the imparted 

technology, mainly in order to adept the technology, . to reduce production 

costs and to meet gove~:nment requirements of impart substitution. Ho,.vc1 

althoU<Jh thesa changes are often crucial for the surviv~l l!l'ld growth of 

theae firma, the.v seldom inv;,lva mejur hchnological. effca:ob. Very rarely 

the technalO<Jical ch i!lfiiS h.we bean aimed at, ar led t:J 1 o:l.9nificent 

technology developme~s. Also1 in mast cases, the technological activity 

••as short-lived. In the be;;innin; of a collaboration, when dasi~na were 

to be interpreted for equipment manuf,.cture, s plant to be set up 

and coll!miasioned and producU.on to be streamlined, the e:cta~ 
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of lonrning w~s usually high. However, soon the leGrning 

pracoas slowed down "nd technological activities became limited to 

routine production. The technological gap between the technology 

supplier "nd tho te_chnology r"cipient, which in many cases h"d been 

significantly reduced at tho time of the collaboration, become largo 

within a few years of the callaborctian. 

The technological progress of Indian firms have not boon 

slow in comparison only with their collaborators. Often firms in 

ather countries, \.he imported technology at about the same time as 

the Indian firms,have sean far greater technological development 

than the latter. For-example, a 'largo Indian hoavy machinery 

manufacturer imported technology ct about the same time as o 

Japanese firm in thc·late 1960s. At the time of its eall,borQtion 
' 

the Indian firm WQS "t the forefront of the international techno-

logical level in this field. However, it has remained technolagi-

CQlly stagnant since then end requires new technical calloborQtian, 

to update its technology• On the other hand, the Japanese firm, 

who began with the some technological level as the Indi"n firm has 

emerged GS one of the three largest manufacturers of theso machines 

in the world. Interestingly, the Indian firm h"s recontly collnbora-

ted with the Japanese firm to update its te~hnology. 

In only two cases we found that the Indian technology 

importer h"d undertaken major product development. While in one 

case, ccmpc.:ti tion \oJO.s the immediate reason for the product 

development, it is difficult to identify e single re,son in the 

second case. A number of fnctors, it scems,wcre responsible for 

the successful product development by this firm. Both the firms 
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ere in tho engineering sector. While one is a lorgo, multiproduct 

public sector firm, the other is a small, single product, private 

firm. In both cases tho product.s developed are based on the 

imported technology, end the products wore developed in the face 

of compotition,both from domestic manufacturers and imports. 

One of the cases involves dov~lopment of CNC machines. 

Tho manufacturer is .a producer of machine tools for engineering 

industry and is a major manufacturer of milling machines. In 

the recent years tho firm has faced stiff competition from small 

firms in the field of traditional 0 simpler machine tools. As a 

result, they have decided to move, into tho manufacture of more 

complex and spociali~od machinery and.ore undertaking a large 

modernisation drive. One of the major products selected for 

manufacture is CNC milling machine. As tho firm has long 

oxporionco in the manufacturing of conventional milling mcchinos, 

they ore converting this machine into o CNC machine. Those efforts, 

being mode in collaboration with an Indian electronic consultant, 

involve redesigning of tho existing milling mochin& to accommodate 

new components and controls. 

In the other case, tho product involved is a now range of 

printing machinery. Tho Indian firm began manufacturing pri~ting 

machinery in the mid 1970s in collabotration with a British firm. 

According to tho firm, the nature and extent of technological support 

provided by thu foreign collaborator wns not sufficient to undertake 

manufacturing. The drcwings and designs wore incomplete end the 

Indian firm had to develop in-house capabilities to produce 
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quality machines. These in-house facilities wore further increased, 

independent of tho foreign collaborntor, to modify and improve-tho 

machine. Soon after the expiry of their collaboration, tho Indian 

firm was able to introduce a faster machine (35,000 impressions/ 

hour machine as opposed to 25,000 impressions/hour m~chino which 

was produced onrer collaboration). Although their collobor~tors 

were interested in a renewal of the agreement, the Indian firm 

refused as the foreign firm was still making 25,000 impressions/ 

hour machines. Clearly the Indian firm did not think it needed 

the assistance of their collaborator any longer. Their confidence 

was soon proved right as thoy were· able to develop a multicolour 

machine, which, according to thorn was of comparable quality to the 

imports. They ore also very competitive. Their multicolour machine 

costs about 7t lakhs "hila the imported machine costs 56 lakhso 

The need to develop in-house capabilities to use tho imported 

technology wcs clearly th~ initial step in· developing the techno

logical skills in this cuso. Howevcr,why this firm continued its 

technology development further and did not stop once it had achieved 

production on tho bcsis of the imported technology ( a <!togo whore 

most Indian technology importers seemed to hove stopped) is 

difficult to answer. According to tho firm, the main 

force behind its tcchnolo~ical activities hod boon a desire to 

"teach a le·sson to thoi;r collaborator by showing· thomthot wo can 

do better than them11 • However, this desire, evan if very strong; 

is not c sufficient ccnditiDn for major tcchnologicnl dcvulopmcnts. 
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Perhaps tho fact/tho help from the foreign collebor~tor was particulerly 

insufficient, forced tho Indian firm to lecrn about tcchnclogy more 

th<~n most Indian firms havo to do and -also en,bled them to further 

develop it. Once they had learned the designing techniques and 

characteristics of tho materials to be used, f.urther modifications 

in the design wore rolatiboly easier. Howevor, as mentioned 

earlier, we do not hove enough informntion about similar success-

ful ~evelopments to make a useful generalisation. 

It is clear th"t import o~ technology hesj in meny cases, led to R&D 

activities and has increased importing firm's technological 

cap,bilities. This, however, docs not mean that R&D in India is 

only cerried out along with tuchnology import or that imported technology 

is a nocess<~ry conditicn for growth of R&D activities by Indian· 

firmso In f<~ct, we find thct in mcny cases, R&D hes been 

undertaken not only in the absence of imported technology but because 

technology could not be imported. In many of those cesos the firms were now 

hapry thDt they were not <~ble to import technology os a result of 

which they wore ablo to undcrtako successful development Dctivity 

withintho firm. Some of them felt that thoy h<ld developed 

sufficient technologicel capabilities to render cny further collebo-

ration unnecessary. In a typical ex<lmplo, o transformer producing 

firm hod ne9otioted on ogroement with a Dutch firm, who later 

bDckod out duo to differences over lump-sum payments. Tho Indian 

firm decided to develop the rnnge of tr~nsformor~ it hod plonnod 
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to producB in collaboration with the Dutch fir;n, Tha efforts weare 

successtul md now ·the fiem does not SBa ren)J nQed tor further collab<Jreti~n. 

tn "not her csxample 1 en lnd ian chemical monutecturer wen~ed 

to producs aluminium chlorids, " ~·aw material for tha firm's 

production of wet d)Jas, The firm searchcsd for a coll!!borator And 

found the .,rice to•> hiJh (about 1 ~ millic:.n rupees J, The)/ decl.oed 

to develop the production techno.l.ogy end "are successful in under• 

taking production at a c~st of 1 ,5 million ru~eos, 

The imported technology's contribution to in•hou!lel •1t.il 

activities largaly depends on the existing technolo3ic el cap<•bili- · 

t i.e s ot thr; technology importers, So·na of tho most successful 

coll~borators in our sample, especially in terms ot technolo~ic~l 

learning, W!lra thoosa where the Indian firma were fami.i.i;;r and 

ax per ianced (at the time at the collaboration i in the use of related 

technologies and were nlso engBiJed in research activities, The)/ were 

often able to mt!ke the best use of w hot o hoy received from their eollabo

:r:at<:ll's. This is especially true of agreements involving a continuous 

trenafer of impr-ovements by tha foreign collaborator, ',•/hUe the 

technologically competent T"irms were aware of the variou9 develop-

'nents being carried out by their fcrei'3n collaborators, and 1.ere 

l!lble to ask for them, the less cep;ble firms had to completel)/ de[land 

on the foreign collaborators for the information an:j tha transfer· of new 

developmante, Thill suggests that to be effective, the pest experience and 

technological competence of the firm need to be closely related to the 

techn~logy to be imparted, 
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a. t onclusians 

rhe poper h3!1 atteh01ptad to provide an insight in·to the natu~·e 

of foreign collaborations in lndien indUstry, It shows that in o number 

at important aspacts. the procas" of technology imports differs fran whet 

nos been suggested in the past, Importantly• the paper highlights the 

fact :hat in most countries foreign collS:lorations are the rasult of a large 

darn!Sid for technological inputs in Indian in<1Jstry which is reflected in an 

active end often continuous search fer foreign collaborators, 

The active involve..,nt of Indian firms in technology imports 

suagesta that a policy directed at tha Indian firms. rather then at the 

technology exporters• will be more successful in influencing both the 

natura end the terms end conditions of technology im;:n>rts, 

Another important conclU&i011 relates to the effect of governiiiEint 

policy an the qUality of teChn:Jlagy imported by Indian firms, The findin~s 

of our research shaw that ·restrictions on anount af P'IYmants de not seem 

to have limited the supply of technology tor Indi,n firms, In most cases. 

the firms claim to ha~e acquired reCent vintage tachnolc3y inspite of 

finmciel limits imposed by the Indian government, Ths import of rec·~nt 

vintage technology at comparetivBl.y low price hs been possibls es the 

tachnalogica1 package is limited in scope. In most casas it involves 

transfer of knowlaage af manufacturing operation far a specific product/ 

process rarga and daes not include knowledge end skills nece~se.ry tor 

technology impr ovemant end technology development, The technolag;~ suppliers 

find the cost af such transfers :relatively small (both in :>erma of actual 

transfer coat such as prap..ratian of drawings, designs and training end 

potential threat of competition from the recipient f irmt nnd is willing to 

t:z:ansf= the technola3y et a law price, 
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rlhy do Indian firms prefer to import technolo ;y peckags=r which 

do not provida them skills rsquired to bacone tachnologicelly dynamic 

,,nd independent, Thers are two possible explanetion111 

(a 1 ill though the Indian fi.r:ms prefer mara comprehensivE! 

technology imports and :se willing to pay tor them, the 

o;!OVEil'nment limite an technology peyrrents prevent thsm from 

doing so, 

(b I The lndisn t'ir:ns do not consicer the impart of more 

comprehensive technology packages naceaesry to operate 

in the Indian market. They sra merely interested in importing 

skills directly related to, end eesentiel for, the establiahmant 

• at' successful product.on tecilitia, 

Our .resea:cch auggests that in moat casas the second reaaon has 

largely caan responsible fer the import of limited technology pecka\jes, 

The Indian firms are mainly interested in importing a technological 

peckaga which wUl enable them to oegin production in the shortest time 

with the l..,at. technical obstacles, They ere .rarely interested in 

importing (end using J technology packeges in ordar to become technrd.ojicelly 

dyna,nic and innovative, In view of tt,s limited pUrpose of' the technology 

imports, most firma prefer smell technology peckages as they coat leas, Higher 

paymenta far more comprehensive peckegee era considered unnecessary. 

Unlaaa the Indian f.ir1110 themselves ·feel the n&~~d to ia1port mere 

compreheN>ive packages (and are willing to pey mare far them i, e liberel 

government policy permitting higher payment• may nat b~ very effective. 

On the othar hand, if the natura ot. the Indian merkst chengea in orde:r: to 

t"o:r:ce these f.irllll! to become technolOtJicelly d.;mamic, we can expect an 

inc:r:eeaa in the import of more comprehensive technology packegea, 
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Ths merkst 'a influsnca is equa.lly, or perha;:>s onon, 

im~~ant on the netYra of R&D activitiss of the Indian firms. As 

we hevs seen, adaptive end cast reduction R&D activities are very 

common end, many times, very successful, Exem;:J.es of serious innovative 

R&D are rare, \~hila the nature of the competition in the Indian 

market induces these firms to reduce their production costa (through 

R&D 1, it actually diacoureges innovetiw R&D, 

The Indil!l"' market, for meet products, as 
21/ 

described by Dessc-

is characterised by a few dominent larg~ f irons and a ·lerge nuatlar 

of amsll firms, The large firms, who bagin manufacturing with 

imported technology, sre usually the firs" to enter the market, They 

are, however, aoon followed by a number uf smell firms, The latter, 

with little or nc overheads, proouce cheaper but inr,erior products 

and put strang pressure on the li!Sl"ge firms to reduce their costs, 

The market, in mast cases, is very sensitive ta th~ price and the 

competition is m~inly price oriented, As "result, the large firms 

though sometimes technoJ.agically c anpetent end· resourceful ta undertake 

innovative R&D, concentr .. te their R&D ef'farh on reducing production 

coat e. Ae thll option of nducing costa by increasing acales is ua uelly not 

aveileble (due to the government's licensing policies), the possibilities 

of coat reduction a:e seriously limited md are soon ahausted, These 

firma, when unable to cope with ths increasing prasao..a:e tram the small 

f$.J:Illflt decide to move on ta, let US S!lyo B higher technological orbit 

, tiJ produce more sophisticated products, . However, because thsir R&D 

has remei,.d limited in the psst to adaptive and cast reduction 

sctivti: in, thell ere unable to meke the "Technolagicsl Jump" independentlll 

end resort to teclvlology imparts. 
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there fore, 
\·le,f..feef tne.t tne nature of tne competition in tne Indian m.-,rket 

(not necessary the emount·of co~petition 1 is largely res~onsible 

for the technologically stagnation of the Indian industry. It is 

reaponaible for divertill'J Indian t'irms R&D I whmn it is undertaken J 

away from innovative activities end for makin•J them impart smell and 

limited technology peck a:~ as. Furt rermare, <~e would like to emphasise 

that the technological activities of Indian firms e.re f•1r more sensitive 

to the policies pertaining to •he nature of the merket end the industrial 

structure compared to those policies which are explicitly aimed at 

p~:omotin\l technology development. tlhila acknowledging their sign!-

fiance, ..e feel that the lett~ can only be successful if an industrial 

environment conducive to innovotive activities is simultaneous!~ created. 

On the other hand, modif:l.c stions in ths tecnnology policy alone {such as 

e liberal technolO'JY import policy 1 greeter R& . .Tl incentiues) 1 wHhout 

necessary changes in the industrial policy, would fsll to introduce the 

necessary technolo]ical dynernism into the Indim industry. 
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Notes 

10 See India (1983) 

2 •. Sea NCAER (1971 1 56) 

3. Simile~ meeau~ae ve~e taken by a number of LDCI in the 1960a end 

1970s, Sea UNIDO (1977). 

4.- F'a~ axaraple eee Lell (1982) 

s. Saa Hoffmann Lutz at· el(1984) 

lie See Bell RM and Scott-Kemmie. D . (198415) 

1. The date for the early 1950e ia taken fzgm NCAER (1911J' 57) 

e. Sail UNCTAD (19801. 14) 

9. See Lell (19821 23) 

to.- F'o~ details aee A10. (198Se) 

t 1 • fhu, incident~, refutes the c0111111only held belief th"at the" 
Indian firma do not bargain with the ~echnology euppliere. 
F'a~ exempla aee NCST (1973; 550) 

12. F'or details aae Alem (1985 b; 7) 

130 See Deeei (1982 e1 11) 

14. See Lell (19801 327) 

15. For a discussion af the dieedvantagae of buy -beck er~entemente 
aee Guleti I.s. and Bansal 5,K. (1980) 

16. See Belaaubremenyen VN: (t 9801 63) 

17. See Kat~ek Homi (1984; 16) 

ta. See Desai (1980; 91 ) and Ala111· (1984) 

''· Far etetietical source BBB DST (1977, 1984) 

20. See Lall (1982; 18) 

21. See De1ei (19B2bJ, 
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