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CHANGING DINENSIONS OF TEIINOLOGICAL
DEPENDENCE TN INDIA

P. Mohanan Pillal

In the Indian context, attempts had been made in the past to demonctrate

+ Tnew' deperndence on fdreign technology due to wnegual bargaining. Given
gufficient time for internzlised learning for acquisition and dsvelopment of
technology, did Tndiz gain more strength over time 7 viewed in the performa—
nce perspective, capabiiity, though is a unitary concept reflects itgelf in
the st&ucture and growth of the country's industrial sector. However, a Ve
riety of diverse clements comprising of technological capability of the nati-
ons = eg. stock of gkilied manpbwer, R & D institutions, number of patents
regictered elc., can be identif ed and changes in these éver time can be obser-
ved in the procesé of indusitrial rowth. But in a-situation in which indust-
rialisation was triggered off with imported technology like that of India, a
study of national technological capabilit& should im&icate the degree of auto-
nomy that tie national entities have in making technological decisions and
implementing it without externzl interference. In relation to foreign colia~
boration in India, it is therefore interssting to study as to whether the lea-
rning invelved lead to urbundling of fechnolozy packags thereby reducing the
cost of foreign technology. As seen in table I, when long term trend in fore-
ign collaboration iz conpidered there ig an increasing tendency to take techno-
logy diverced from eguity conirel. If the package of assels transferred along
with egquity is considered mome ex%ernally coritrolled 2and the inflow of only
techmology divorced frém oﬁnerqhip capital a less externally centreiled type
of asset transfer into Indiz, can this be interpreted sa increasing bargaining
strength of India ? Thec..tically, the azbove trend tend fo suggest-that Indian
Industzy pessess a measure of infrastructure and technical capsbility required for

chooping better methods of transfer and bargaining in the direction of
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unpackiging the technology transfer and thereby reducing the extent of foreign

control and hence technological dependence d

We may strike 2 note of csuticn in this respect, for, it has also been
observed by management experts that the most dramatic of the new strategies
adopted by MICS in recent years had been an explicit pelicy shift from mana-
gement control facilities 1o the sale of Lechnology and mansgoment services
as a diréct means of return on corporate asset.l/ May Be, but in the case of
other developing countries which also pursued a similar import-subsiitution
strategy, however, this trend is not that marked as it is in Indiag/ and hence
such pronouncements cannot be taken too far. IWe are therefore left with the
feeling that this reverse trend might have been due %o the ability of Indian
bourgeoisie to articulate state apparatus to its advantage whose strength is
comparatively better rooted than other developing countries like Brazil Qhere
the growth of 'capitalism' needs a much closer.integration and therefcre more
capabllity in the =zense of aequiring technology diverced from capital compared
to other developing countries. Heading from the secular trend of foreign cclla~
boration, this {ype of feelings may be fmr tog stretching from gscanty evidence.
More analysis is therefore necegsary to assert aboﬁt the changing dimensions

of techmological dependence in India,

Tneregsinsg Technol ogical Capability, Some hypothesis

Let us therefore dwell upon the more meaningfil %spects of learning process

and its accumulaticn over time in India. The utilisation of dom&stic innovalions

1/ See Baranson J. Technology and Multinaliong, Lexington Bock., 1980

2/ 1In this context see TNIDO ® International Forms of Technclogy Trahsfers,
Industry 2000, New psrapectives, December 1979.



Table I

Wuiber of collaborations approved belween the
period 1945~G1

Fi; £

Total number of Cases including Financial collaborations
Years cases approved finencial colla- a8 % to total collabo=
boration rations approved '

1948 - 35 254

56 82

57 81

55 103

59 150

50 330

61 403 165 41.0

62 253 124 41,0

67 298 115 39.0

64 403 123 %1.0

65 241 -7 31.0

66 202 49 24.0

67 182 . O 34.0

68 131 20 23.0

69 134 29 22,0

70 183 32 17.0

71 245 46 19.0

72 257 36 14.0

73 265 34 13.0

T4 352 25 16.0

75 277 40 14.0

76 282 39 14.0

7 2e7 27 10.0

78 307 44 14.0

79 267 32 12.0°

80 526 76 14.0

81 288 56 14.0

Source: Journal of Industry and Trade Various Issues.
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' beiﬁg abﬁémally 1o, ;/ mpoxt of fcreign technology is increasing relied upon.
Therefore, the degree Sf dependence will‘nave to be examined by ascertaining
wheﬁher in the procéss of acguiring Forelign technology l=ad to more learning
through negotiating fox better teclwiclogy and learning %0 use more of domes-
tic elements in technology by generating from imported technology? The gene-
ration of technological elements within the country {(within the enterprise
through R & D and utiiising irmovations of natiocnal 1aboratories) reflect &
measure of technolegical capability. Did this technological capebility mea-
sured up in accunulated experience ond expertise over time lead to hetter terms
and conditiciis in collgboration agreements and thereby reduce the cost of impo-
rted technology? The changes in the cost of imported technclogy can therefore
be considered an approximate proxy for the gualitative change in thie technology
dependence ’statqs' of India. As a result of learning process‘implicit in
technology import, if the payments for .technclogy shows a declining lrend, it
can Be considerea a measure of mere capability. The limitetions of this mea-
gsure should be peinted out; for, the ~yyments for tecihmclogy (royalty and tech-
nical fees) being only the registered or direct cogt does not reflect the true
cost. It is necessary teo take into accopnt the clandestiine practices of lice=—
nsors such as transfer pricing snd the controls exercised via restrictive terms
and conditions in fereign collaboration agreements etc. Such implicit forms

of contrel can not always be measured due to data limitations, alternatively

we had to rely on recorded payments only.

Remittance behoviour of Indisn Private Sechor

We have collected information on the remittance behaviour of Indian compa-

nies in the Private sector. This however dces nct give us a total picture of

1/ See for details Prabir Mitre ' Utilisation of Indigenous Technology,
Organisational and Policy Congtraints® Econcmic and Political Weekly,
Review of Manzgement, November 29, 1381,

|



direct cost of foreign technology to India duwe to the absence of tTime series
information or the direct cost incider-e of forelgn techuology intake into

public sector enterprisss.

The data pertaining to Private sector cnlerprises available from the
recorded official estimates give year-wise esltimates on five elements of cost
due to the intake of foreign capital and technology. They are profit, dividend,
interest, royalty and technical Ffees. Ixcept for mrofit and intorest, infor-
dation ig available fo£ other varigoles from 60-€1 tu 79«80, Of these five
elements, the two menticned above ie. royalty and technicel fese are the only
tyo relevant variables necessary for cur analysis. However, since dats are
aveilable, we thcouzht éf seeing the total remittance patiern of nxriviate sector
to start with and later to isolate the technolegy varisble. The year—-wise de—
tails of total remittance is seen in table II. When value added in the orga-
nised manufocturing sector régistered an average anrmial growth rate of 12.37
vercent during the period (60-61 to 76-79) total remittance increzsdd by 18.23
percent, at a faster pace. See table IV, This is when the collaborstions con-
tracted declined marginally by - 0.37 percent between 1960 to 80. The remittance
due to technology collatoration compared to total remittance had grown still at
a slower poce by 8.37. But when the two éomponents of technology remittances
are brcken up, the techmical fegs component is seen to have highest growth and
strangely enough, lowest growth among all cémponents is registered by royalty
rate. Therefors; as postulated earlicr there is no a pricri evidence of & fall
in the payéents due to increasing technological capability via learning process.
At the most one van say from %he behavicur of mzero aggregate tihat thg payments

for technology lagged behind the overall —ayments for foreign investment.
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Table I1

“ttonces Abroad by Tndian Private

~

> Componies scceorwing to elements

(Rss~mcres =t current prices)

Technie Royai?y + Total Remi~ Zii:i
Yeor FProfit Dividend Interest Royalty fov gzginlcal ;i%izi5+6 in maau- -
Tecturi-
ng sector
1 2 3 4 5 & 7 8 9

196761 - 11,%8 3.06 3,07 12.13 23.48 864 .00
61-62 - 14.12 8.83 2.13 10.96 25,17 987.90
62-63 - 18,35 8.09 2.38 10.47 28.82 1115.61
63=64 = 16.11 9.50 3,18 12,68 28,79 1295.25
64~65 - 20.30 -3.,26 3.20 6.46 26.76 1503,51
65-66 13,50 19.40 2.95 £.98 9.93 42.83 1700.40
66=67 14.47 28,77 5.13  10.43 15.56 58.80 1831,72
67-68 15.95 72.70 4.%2  14.68 19,00 67.65 1964 ,02
568-69 12.96 30.25 4.76  17.97 22.80 £5.96 2096.34
E9~T0 12:72  3iadl 5.28 5.80  13.05 18.85 72.26 24773.00
70-71 19.° " 43.48 12.80 =.2%3 20,63 25.86 95.26 2890.00
T1=T72  9.94 33,087 12.13% 5.86 13,90 18.96 80.70 3123%,52
T2=T3 15.54 39.C8 15.60 T+3% 11433 18.66 88,88 3611.26
7374 21,57 37.51 16.27 6.21  14.08 20,29 95.98 4099.00
74~75 7,10 18,46 36,70 8.46 12,56  21.02 83,37  5492.04
75~76 20.36 24,84 24,65 10.49 25,66 36,15 106,00 5769.00
T6=T7 19.39 48.47 25,11 15.88  37.80 53.68  146.65 £596.00
77-78 1C.13 638.01 22.70 15.50  28.19 47.64  148.71 7199.00
78=79  4.80 5/ .40 1) .30 22.63 3%.93  111.06 8529,00
79-80  2.50 5C.90 12.00 27.64 39.64 132,68

Source: Loksabha and Rajyasabha debates various issues. Value added figures

AST  wvarious issues.



Learniug Effect 3 Fvidence enamined

May be thi. way of looking at the venitiance behaviovr thuis obvicus limie

-~

iion due to The fact that we were iooking at the trends of ebaclute pagmi~-
tudes only. What is relevant and neaningful ig to gee ths relalive novenent
4/ ;

of wremittances.~” Moreover, studies in the underlired the need to look

D
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inte that portion of valus added due to the intake of foreign fechrology and
not the total wvalue =idod in the manmcfactoring sector. If the actual rovalty
payments zre declining as 2 nroportion of wmamifactucing output resulting from
more or less similar lmportsd tecimelogiss, it wowld be possible’ to say that

e . y 2
the sayments have been eiffectively reduced."/

L

Due to data limitaticons we could not pursue the above methods. Alternalti-
vely, we have relafed the total remititance ag well as various elements_in the
payments with the velune added arising from organised munufocturing sector. A
caveat iz to be _dded regarding vaiuve awv.ed figures., Since it 1s not counted
in basic beorder pri;es, there may be substuntial ele~ents of margins that can

be charged in comestic prices in visw ol the high lsvel of protection.

sorve Lot over time foilcl remititances

However, iyg is io
(representing foreign investient, royalty and technical fees renvesanting - fe-
chnology transfeg) winer. reloosed o value added did regisver a negative growth
over time. See tabie IV oo gravh showing the Lehaviodural trends in the outgo
over Gtime. As is shwown in the graph the fall in total remivtances is steeper
gince 708, though beitween 75~T7 there had Teen & tendency -to increase, but this
tendency was short lived. Royelty paymentc started stabilising arcund 65-£6 and

ince then the gap betyessn the grﬂwfh of value added and royalty payments ﬁad
been widening. The bebavicur of technelo:r payments (Royal'y plus teclmical fees)

hough erratic hzave bLeen downward sloping except during some short intervals.

Relative to outpuit, value added prices elc.

g/ . Daniel Chuinovigky “Heswlaiing Tectnology Loports in gome Developing
Cuuntrles" UNCTAD, 1978 (u ﬂeo) .
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Magdor Menonls of outs, relative to value added

r »
\fe. orores)

Total Valuc Totol oubso % Royaity% Royalty + Technicel fees %

Years outre  added Value added Value. adddd  Value addéd
1 2 3 4 5 :

196061 23,48  864.00 2.71 1.05 1,40
61-62 25,11 987.90 2.54 0.89 1.11
62-63 28,82 1115.61 2.58 0.73 0.94
63-64  28.79  128.45 1.98 0.66 0,88
6465  26.76 150%.51 1.78 0.22 0.43
6566  42.83 1700.40 2.51 0.17 0.58
66-67  58.80 163172 3,21 0.28 0.65
67=68  67.65 1964.02 3,42 0,22 0.97
6869 65,76 2096.34 3.4 3. 0% 1.09
69~70  92.26  2478.00 2.91 0.2% 0.76
T0-71 95,26 2890.00 %.29 0.18 0.89
T1-72  20.70 3%123.52 2.58 0.19 0.6%
72=73  85.38 3611.26 2.46 0.20 0.52
73=74  25.98 4099.00 .04 0.15 0.49
T4=75  83.37 5492.04 1.52 G.15 0.38
75=76  106.00 5769.00 1,84 0.18 0.63
T6=77 146,65 6596.00 2,22 0.24 0.81
T7-78 148.65 T199.00 2.06 0.27 0.66

78~79 111,06 §4523.00 1.30 0.15% 0.42
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Table IV

= o a

Growth mate of various Elecuents

ine Remittance Bagked

1960-61

1960~61 to vo  1370=71 te
78=T79 70-T1 18~-T3
e  Average armiaal (Compuund)
Crowth rate of
a) Valuz zdded 12.37 - -
b) Total Remittance 18,23 - -
c) Technical feos _ 13,53 - -
4} Royalty 4,22 - -
e) Royalty sud teclnical fees 8.37 - .
2. Total Remibtances a5 % to value
added - Z2e13 2.4 - 3,85
3. Royalty + technical fees at %
to value added ' - 2 B3 - .3 - 2.87
4. Royalty as % to value addcd - 8,40 ~ 17.86 Ced9
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.It is also interesting to observe from taﬁle IV that highest negative gro-
wth had been warked in the case of re,21%r renittance between the period 60-61
to 78-79 followed Ty techialogy remititance (royalty plus technicel fees) and
lastly by totel remittanées in line with cur thinking earlier régarding the
increasing tecnnological capability in India linked %o royalty peyments. We
examined the trend in the outflows in the light of postulations of researcheri/
on the subject such zs therc are time periods of foreign investment into cri-
tical and liberal approaches, for example, although the number of éollaborcﬁ
tiong hzve been increasing over time, a generally criticel approach towards
foreigﬁ investment, was characteristic of the period hetween 1947-55. Then con
the gensral tightness was slowly giving way to a period of relaxation till 1965
since '65 a pericd of renewed monitoring and regulation towards new foreign in~
vestment was seen and this period lasted till 197%. However, zince 1979, due to
the empﬁasis on export led growth, led to a relativg liberalisation of cardital
and technodlogy import. VWhen payments were examined in that light however, we
could not gather much evidence on it rather,; we found difference in the out¥lows
since 70-7T1. In fact, till 70-T7%1 toctal rewittance had grown by 3,14 whereas,
on £he teclmology account and in particular on reoyality account negative zrowth
had been highest during this period., Though subseguently, royzlty remitiance

only 4id register a positive growth but, of late, the gap has been widening.

Overall, it can be suggested that there is evidence to show that we are
paying relatively less for our technology intake over time., This phenomenon is
more striking when compared to other developing countries where payments for

foreign technology is of s higher magnitude,g/ The feeling that it is due to |

1/ See Michal Kidron "Foreign Investment in Tndia" Oxford, 1965, K.K.Sutzehwenian
‘Toport of Capital And Technology' Peoples Publishing House, 1972.

g/ To illustrate when the payments for technology as a percentage of total manu-
fadturing output were studied for a few developlng countries such as Argeniina,
Brazil ,Mexico, Columbia and India it wes found that India's payments had been
the lowes. of all. See Danicl Chul.cvisky "Regulating Technology Imports in
some developing countries® op.cit,
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e dntake of rolatively ouwidatod teclmology in the international merket thoush

t
1

nay corry some wolg toncoeds sobsbootiotion, wvhich ds beyond the scope of this

paper. LG is aleso cobserved in this context that relatively larger proportion

of. teehnology paymorts have beoe in the fomn of outwisht payments when attem=

Ling rovelty rates and dwration of s

i

nwts wic. which

o~ [ N
prg wels Lo

]
v

- N . s s 2 .
may nob alweyvs bo pollcoeted in the recorded ofificial poyeentss Hhore is 2lso

o groster possibility of wolaining profits for oxpension and diversification,
to toat extent, tetal outfliow, in particular dividend may be luorcg in thelshort“
. Given these limitations, wo alse thought it importent to recognize that
comruleive instru-ents muet hove owerted somo envirorucontsl pressures for assi-
rilation of imported tuchinelogr. Seluective approach to dmport of technology
under a licensing procoduve l.e. somoe kind of sereening, toechnicnl evaluation
and rogistering procedure ete, Bhore must have resulted in an envircnment of
search for self-reliance. ‘Hﬁwever, studies in the past revealed that the time
lag invelved in adaptation srd assimilation was long due to forelsn control

. %/ :
vhich prevented firther technologic~l broezk throughs.® HNot withstonding the
roal costs in terms of opportardties furegéne for better asgimilstion, it iz
pransible to argus thot thOuéh the core techuolsngy is imporied, many of the
claments of periphoral technology, intere—alia, Jdoitailed engineering is generas—
ted and donc locally. & recent luvestigation in the three major secters of
capital acods industry revealed thot though foreiga controllsd Joint vonures
and subsididaries imported moro packaged forms of techriolosy, of 43 coliuvbora-

tiong contractsd only 25 ser cent of sample fimas agroemontso invelvad sexrvices

2/ See K.K.Subramanian “Collabcration agreenonis aind thelr. Inpact on assimila-
tion, dilffusion of knowiow and outpo of resourn-s™ vaper presented at SSRC/

TIESR workshop on Beience wnt Technelogy policy, University of Manchester,
June |583%. '

See P.Mohanan Pillai "Technology Transfer, naoptation and assimilation
"oonomic and Folitical Weekly (Review of Mancgement) Vol XIV, Mo,41,

Mo Zd, 1973

ot
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of foreign collskorzinrs for detziled design and engineering (See table V)

Therefore, the irnlermudiste stage of learning by deing and detalled engi-
necring for preducticnising imported designs to lowerscale and replicate iﬁ
by design engineering tuo sbecific neods might have imparted capability in
consultancy and auginceering services and production of capibal goods; Though
very weak in science based iudustries,_instanoes of capacity to innovate in
~the fields of standard modern teclmology is ovident though there is no consci-
cus efforts to upgrade imported technology or to get geing on meking their own
design capability.l/ In short, the capacity to open up clements in imported
technclogy bundle and replace it by demestically generated element coupladwith
the learning by negotiating muist have contributed in reducing the technology

payments in India.

Learning Effect and Stimulaticn through Researchn and Development

The‘resources devoted for Research and Development activities stimiddated
the generation of technology elements replacing foreign technoleogy imports.
Thus conceptually, the growth of R & D - shall lead to a decline in the payments
for foreign technoiogys Thereforey the former represents an appropriate proxy
variable for the gualitative change occurred in the learning process. Heﬁce,

we have fitted the following regression equation

R is royalty repotriated as percentage to value added.

RD is the resources doubted for R & D as a percentage to gross Naticnal

4/ See” P.Mohanan Pillai, VK. Megh, KUK.‘SUbramanian, 'Technelogy issues in
capital goods sectord A study of lending machinery producers in India"
(UNCTAD), 39/56 1983. ‘

1/ See M,R.Bhagavan "Technological Inncvations in Indian Industry™ Seminar,
No.2, Feb. 1981,
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Product. The cotimatad equation is o3 fellowss
R = 1.0080  =1,7460 ED
(~2.8519)

2

5 = 0.3675

The results indicate lhrd ore percent inerecse in the expenditure on R & D

to GNP leads to a decline of 1.74% of royvalty to volue added. Althougsn the t
vzlue (glvon in bracket) of the co-sfficiont is significant 2t ono percent
lavel, The mmltiple co-—elation co—efficient exhibited a valuce of only 0.3575,
this impl.ice that a major portion of the varicnce ia royalty payments is still
nnixelained by the variable consid;red hero. Moy be cthor factors like resulas

tory - framework for technology tranasfor, develepment of capitzl goods industry

¢te. have had equal influsnce in zeducing coyments for technology from India.

Conclusionz and Policy Impliccotions

The anzlysis above indicated that there is evidence of mors bechnologiczl

capability due bto lourning by doing and losrning by negotiating which represconts

changing dimensicns of lechnelorical dopenlence in Indian indusiries compared
of

to earlier acute dependence whewe the import/tochnelozy was of a 'black box!

type. . Institutional modalitics for regulation of tcchnolocy tronsfoer, building

vp of tachnology copability, in rarticulor copital goods industrics cic. under

t

a provected regime did Lwelp in learming and its positive impact felt though
thiz learning cowdd =aot be capitolised into a sordt of dionovative thrust., This
is mainly becauvse ircrensing technological capacity kras been at the cost of
technological autonowy. Though technology transfer increcses the capncity for
directing Jcelmeological chnange, auUOHL'y Laplieg jronter selechivity in and

clooer contrel of externclly achuired technology in the sbeence of which it will

not produce the desired cffcct.

The feeling in some corners. that controTs retardcd technclesical ceapability
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Table V

Hlements of Tochnology Transferred wnder Licensing L’Collabora,tion) Agreements of the Sample firms (in nurtbers )

) _ ) Equipment foxr
Elcments Machins Tools process indust- . Blectrical Total for complex capltel godds
ries Fauipment
I 11 TiI (1 + II + III)
DT FT I TOTAT T ¥ FC COTAL T FT PC T TOTAL T FT  FC TOTAL
A, lTo.of fizms 2 1 2 5 1 - 4 1 1 2 4 & 3 4 13
B, Ho,of collcheration 8 2 4 14 8 3 = 1 10 -2 6 18 26 7 10 43
¢, Elements of Tochnology
1. Des . (basic) 8 2 4 14 & 3 - H 0 2 6 18 25 7 10 40
2, Desicning wethodology 5 2 4 1 5 3 a 8 . g 2 &5 17 19 7 10 36
3, Detailed Design 2 1 ¢ 5 b 1 - 2 1 - 2 3 5 2 4 11
4. Technical zssistance 61 4 11 1 - - 1 5 1 a4 10 .o te 2 8 e
5. Patents ) 5 1 3 9 3z 2 - 5 5 2 5 13 14 5 8 27
6. Trade Mark - = 1 1 - = e - 1T - = 1 - - 2 2
7. Persoral. Training 5 1 2 < 3 2 - 5 g 2 5 15 17 5 7 29
8, Others - - - -~ a - - - - - - - e e - -
TCTAL z2 8 20 60 21 1 - 32 40 9 28 77 90 28 49 167
Brervagce rmunber of elements )
in vnaeh collsboraticon 4 4 5 4 R 3 4 4 5 4 34 5 4

DT - Temestic firms with ongoing ferciyn colloboration

FT -~ Financial cum technic-l collaberation (forczgn minsrity jeint venture)
FC =~ Foreipn contrelled joint ventures (ineluding Indicn subsidiaries of forelsn companlas)

Scurce: Technclogy Issues in the capital gocds scetors A cose study of 1.zding mechinery producers in India UNCTABfTT/SS
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and therbb& technical chanme ig not borne out by hard faets. ControLs
infgct_stimnlated more learning, £- men%ioned ea¥1ie¢, urdlike many other -
developing cqunﬁriés like Brazil, Maxico etc., technological e;emgnts Fene—
rated in India over time created conditions capgble;of guguming a relatively
more auteonomous role in.technology matters and this pa;tly refleé%s the cha-

nging bargaining strength of Tndian bourgeoisie. The queStion;why they did
. . _ - . i b !

# h
3

not consql;daté it is agein an issue and ¢xplanations have to be Sought in
. the poiitical economy emorging bourgeoisie rather than in static concepts
like control mechanisms etc. It is these type of static considerations that

prompt many cof our economists to plead for more liberalisation.

(1 am:grateful to K. K. Sunramanian, I.S8.Gulati, Su&ipto’Mundle, A. Vaidyansthan,
Thomas Isazc and Jayashmee Thah for comments on an esrlier draft. Hewever
for errors that remain, responsibility is entirely mine., )
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