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CBAPfSR • I 

study attempts an analysis ot the factors influen.ctng the 

actual pattem ·.of growth of the capital goods sector 1ft 

India since tht launching of the second Flve Year Plan, 

wbich bad marked an ettempt at a conscious programme ot 

plannt!d 1ndUatrial1eatton. 4£be pr1or requirement of any 

such stwfllt is the need to demarcate th.e spec1t'1c activities 

an4 industries which would. constitute an aggrep.te capital 

goods sector. In practice, for emptrtcal purposes, the 

det1n1t1on ot the cap! tal goo4s sector. or the demarcating 

line bebleen the capital goods sector and the conSU1J2Pt1on 

goods sector ls based on certain accepted conventions • • 

'However. these conventions in themselves are related to 

the classlf.lcaUon of the capital goods sector adopted in 

theoretical growth models which have recognized tbe 

historical importance of tb1s sector, There tore; 1 t would 

be necessary to briefly desortbe the conceptual basis ot 

some o~ these growth models in tbis section~ 

An important theoretical model which bad. incorporated 

the crucial s1gn1~1cance of tbe capital goods sector was 
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formulated by Fel&nab for the purposes ot the 1ndustr1al1sat1on 

programme ct the Soviet Union. He formulated the notton ot 

investment priority tor the capital goods. sec'tor, as a pre• 

condition tor etta1nlng a blah rate ot grot~tb in a backward 

economy, based on Marx's wo departmental schema of expanded 

reproductlcm.. In this schema ot Man, Department X or the 

investment goods sector consists of !a4ustr1ee producing 

tn8oh1nery anct raw materials both tor Department I and 11, 

~le Department XI or the consumpt1on soo4s sector consists 

solely ot industries mal'lutacturtng ttnal consumer goods tor 

the tibole economy, Accordingly, Feldman's class1t1cat1on of 

tbe .capital goods sector included industries manutecturlng 

machlftery a."'Mi all raw mat•riel.a, or goods no.t yet 1n the 

.t1nal stages ot consumption. 1 • 

This pert1eul.ar clar1ftcat1on of the capltal goode 

sector aclop'te4 by Feldman fer his theoretical model creates 

two prob1ems.. Firstly, lt clubs together 1n the capital 

goode sector, bOth mach1ner.v end lntermed:ie.irr goods \1h1ch 

ore non•homogenous entities in terms of tbetr relat1ansh1p 

to t.tl'lal outputa thereby reacter1ng a rather loose 

tbeoretlce.l ela.ssS.tleatJ.ou of tho capital goods sector.· 

SecoruU.y, the implication of the cle.as1t1eat1on adopted by . 
Feldman would be to .include a whole set ot 1n4ustriee 



manutecturiag raw materials for tbe coasumpt10D goods sector . 
1n the capital goods sector, which particularly from the 

point ot view of a moclel of eoon.om1c development whose 

starting point was the o:xpans1on ot ,capac1 ties 1n the 

cap1 tal goods .sector,. is unsetistactory. 2 

Maurice Dobb in a dltteren.t context a4opted. a 

particular clasa1f1cat1on of the capital goode sector, 
" . 

which may be used as e basts tor en alternative clasa1ticat1oa 

He says, that toft certain purposes, one ot the best ways ot 

treating r-1en's two departments or sectors, is to treat each 

one of them ae being vertically ln.tegrated back to their o\!lft 

raw materials, so that the output ot each sector can be 

theoretically aseumed to consist ot its tlnal products only. 

Tbis would. 1nvo1 ve the treating of Department I or the 

cap.t tal goods sector as corts1stlng of 01ach1nes and equipment 

tor the production ot consumer gbe>ds and more capital goods 

and the produc.tlon of raw material aclus1ve1y tor- capital 

goods• fhat is, thls class1f1cat1on ct the eapita.l goods 

sector by Dobb1 unlike Feldman t s takes into account the 

sector producing maohlnerJ and equipment end the cunent 

tlow ot lntenned!ary prodUcts getng into the productlon ot 

.more machlnery and ·equipment,tc 

In reality however, there ia no complete vertical 



1ntegs-at1on end almost all intermediary goods are used as 

current .input requlrements 1a bOth the sectors, though the 

proportions in which each intermediary good 1s used between 

the two sectors varies. therefore• tor empirical purposes, 

a strict separation of some 1tlteJmed:1ary goods as 

exclusively belongins to the ettpi tal gooda sector is not 

POssible. One can only distinguish be ween intermediary 

goods which ere mainly used as cur-rent input requirements 1n 

the capital goode sector.and tbose which are not. 

As pointed. out earlier, the demarcating line for 

d1t1n1ng the capital goods sector has to be based on certain 

accepted. conventions, which tt course \'1111 have to be 

related. to the tbeoret1cal conceptions ot tbls sector. 

Accordingly, tor the purpose of this study, the capital goods 

sector can be defined as consisting of machinery and 

equJ.pmen• and those basic 1ntenned1ery goods wntcb ·are 

mainly used for building up fUrther stocks ot maehlnery e.ncl 

equipment.. However, thls definition will have to be 

qual1t1ed bf the fact, that e part of these basic 

Intermediates are also used as current input reqld.rements 

for the consulner goods sector, while other intermediates 
i 

Which bave been exclUded in this defit11 t1on are partl.f 

used as current input requirements 111 the capital. goods 
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sector. In tbe Indian case, tb1s clru:~ettJ.QatJ.on baa the 

advantage ot ready empirical ver1tlcat1cm, 'because of 1 ts 

closeness to the tunc,1onal class1f1eat-1on. adopted by the 

Reserve Bank ot India, wJ:d;ch d1sttnsu1sbes between machinery 

and equipment on the one hand and baslo 1ntenned1ates on the 

other. 

1ft any enalrsts ot the capital goo4 sector, t• is 

necessary to make a c:Uetiftot1on between machinery an4 

eqU1pmen' on the one band and itltermec!iates on the other 

because., as the Ra~·sen model shows, of the d1fter1ng 

relat1onsb1pe ct these two sets of commOdities with final 

output. That is, whtle that part o.t the capital goods secto1 

consisting ot machinery and equipment is. in the nature of 

.accWJlUlated stocks f:Jt <::ommodt.tles. oapable at prodtteins a 

further flow of 'farious commod1 ttes over tlme w1 thoUt 

getting completely eXhausted J.n one production eyelet 

J.ntermecU.ates are 1ft the nature ot a c1U"l'"ent flow ot 

commodlt1ea for the prottuct1on ot a .flow ot .final goods ln. 

the same period and set co1nPletely exhausted in one 

prottuct,1on cycle •. 4 fbis factor has also been emphasised 

by Morlahllla, ·who apeolt1oally incorporates the d1stJnot1ol'l 

between maebtnery and 1ntennett1ates in tft!nnG of the tlmo 

<U.mens1on of these two sets ot commod1t1es •. 1n a llnel" 
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model, tor tbe manufacture of tlnal output~ In tact, 

O·scar Lange also brings out the tb.eoret1ca1 distinction 

between maobift.ery and intermediates bJ 41st!ngllisblng in 

a liner rno4el, between investment coefticien'ts wh1ch have 

a tumover period geate:r tben one and techtiical coet.t1c1ents. 

sivlng lntex-ln\ldatry intermediar-y flows, which have a single 

turnover per-to/>.. This cliaUnctlon becomes important. later 

tor un.dft•sta,natn,g the d1tfer1ns performance& of these two 

cemponents of the cap1tel 40048 eector .t.n India .• 

In order to analyse the tvo•eectoral relatJ.onshJ.p 1ft 

the Indian case, it is also necessary to dlstingulsh between 

the .lrldustrial component and the es'ricultural component of 

the eonsumor goods sector. tble is because since the 

ind.ustriel componen' of the consumer .goods sector ls 

rela.t1vely more elastJ.o to demand, its output oan vert easily 

ecl~ust to the level of demand, unlike the case ot agr1cu1 tural 

output• which 1e relatively more 11lelast1c to demand• l'lbieh 

implies that price ~ustment occurs more eass.ly ·tbaft 

quantity a~uatment 1n response to changes 1ft demand. Thls 

distlnction has c~o1&1 importance for tbe analysis ~ later 

Chapters. 

While the previous section discussed seme ot the 

conceptual issues 1DVolved ln the class1t.lca,ion of the 
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capltel goods sector, this section analyses the level_ of 

development ol the cap! tal pets sector in the pre-lftdapen«enct 

perlod. Sn India, ia order to fUllJ Q:Pnclate the tactol'$ 

intl.uencing the formulation ot the J.1abalanobla1 strategy 

dur1ftg the ,second. Plan. As the state ot the oapltal goods 

sector 1n India at tbe tlme of independence was organlca.Uy 

11Dke4 to the colonial policy on 1ndustr1a11aat1on, 8b 

attempt 1s made 1n this s:eetton to analyse the tecto%'8 

1ntluenc!ng the srowth pa,tem ot some of the maJor 

1nd.ustf"ies during tbls per1oct, aad. trace their sttects on 

the _growth of tbe capital goods sectot" ae a whol~t. 

one of the most important a.spects ot colol'lJ.al policy 

wM.Ch 1ntluence4 the course ot 1ndustrJ.a11snt1on ln the pn• 
11ldeperutence period wes the development ot railways. The 

construction of railways wee started ln 1853, necessitated 

as eJ"gue4 'by Macpherson, more due to the need tor openiftg 

QP the In41an, ma.-ket and 'o transport raw materlala.t rather 

than m111 tary s'trateg1c reasons, which 1s borne out by tbe 

.fllrect1on ot 'he early railway routes which were ·mostly 

along 'the existirlg trade routee., In tact, flO purel.y 

mU1tary railways was bUilt un.Ul.the 1870s? 

Prom 185J ·to 1869 the construction ot rallwaJS wee 

oarrled out by priv-ate compal'lies which weN guaranteed 

a SJ£ J.ntertst on thelr cap1 tal~~, Since this proved to be 
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cost11 tor the Government, between 1869 aad 1879t 1 t 

elQ?erlmented Wltb railwar eonstr.actlon enttrely on lts own. 

H~•ert trom 1819 onwardS, pr-1 vate companies were aptn 

allowe4 into the tiel4 'With tlnancial assistance. TbUSt 

thl'ough all these agencies, the eatens1ort ot rail1mys till 

the Pll"at tto~ \far was extremely r&Pld and conttnuoua. 8 As 

the Flrst world War :reeul ted in a cons14erable degree of 

consesUon .;tn railways, the Oowxmat further extended 

n11vays 1n In41a, end between 1924 and 1932 alone ;,so 
mUes were added to the extating .mlleage·. -rhe depresalon 

years however ra41cally altered the t.lnallcial condition ot 

the n1lwava end flO e.441 Uoa to r-ailway m11ee.ge was rnade 

between 19J2 an4 the 'beprm.tng ot the seoond worlc! War. 

Dul:-.tns the Second \forl.4 Wer1 since even some· of the ex1 sUng 

railway lines ba4 to be dismantle.! to help m111ta~y 

operations abroad., the -.r oonc.Ut1ona in tbie case, unlike 

durina tbe Flrst world war adversely attected the ,development 

ot railways 1ft In41a•:9 ' 

la spite ot the rapid aevelopment ot railways t111 

1914, the capital goods 1ndustrJ.es connected with railways 

414 not show a concoms.tant development during tis per1.od. 

This waa mainly because. the greater part of the essent1a1 

roUlng stock and locomotJ.ves were imported trom u .K. 

througnou.t the 19th and earlJ part ot the 20tb century • 

Ralls enct eleeper.s and keys of iron end. steel were also 

1inpo~4 exclus1velylrom the o.K,. In tact. ln some years 
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such e.s 1913-14,, the value ot total imports ot railway plant 

end rolling stock to the velue of the total capt tal programme 

ot the railways was about 1f2 •10 Thts high t.mp0rt dependence 

ot the railways was 1ft spite ot a considerable pressure on 
' 

the Ccvemmeat by the begJ.Dnlng ot the 20th century to ·wy. 

an :Sacreasing share ot railway equlprl\ent trom Ind1a .• 11 

HoweY.er, otter the First World, \1ar, there were 

certain policr changes Which resul teet J.n some development 

ot. the capital goods 1nd\Jstr1ea cormecte4 vlth railways .• 

In 19231 the Indian f'er1tf Boal'd (!D) dec1de4 to grant 

assistance to 'the wagon-bulldlns Industry in the torm ct 

bounties, instead of prov141ns tariff protection, in order 

to keep tho costs ot th.1s industry .low e.n4 this led to the 

begJ.nntns of the development of the wagon building 111dustr.v 

tn IndJ.a .• 12 

When 1 t came to tbe question of whether or not to 

recommend protect1onibr the locomotl.ve 1n4Ustry in India, 

the ITB had to comply tiltb the Indian Fiscal Commission's 

cond1 t1on t~t an iftd\a try ought to have a 1a rse home market 

1n order to qua11tJ ·tor protection~.. A loccmotS.ve factory 

to be econom1c h.ad to produce at least 200 a year1 whereas 

the eattmated demand ot the railways f~ll tar shOrt ot it 

during thls pel"J.od • Since during this p:artoct there was no 

prospect watsoeve:r tor tbe demand to tncrease in the near 



tuture1 the ID re.tusea. to recommend. tariff protection tor 

the locomotive 1n4U&try and tberetore no private (or public) 

locomotive worka were established. ln India untJ.l after 

J.ndopcmdence.1' 

that ls; the possibi11tles open tor the cte'l'elopmerat 

o£ the capital goods sector 111 tbe period when the development 

ot railways was rapid could not t)e full, -.plo4:te4 because 

the <kw'ei'J'mtent 41d not reaUy ·push through very many 

poG1 tt:n measures to develep lnd\lstries complCMDeritery to 

rallwa.ys. The s•lmulus S1 ven to the wagoft•bulldlng industry 

•t a later stage was somewhat half-heart.ed, wtdle the 

locomotive indUstry vas constr.tcted by economic reasons. 

One indUstry J.n the capital. goode sector, which had 

"'pld development 1n the pre-ind.QPendence period was the 

coal lnd\lstey • Coal mining, 1n e s1p1ficant sense, started 

durirtg the period 1850-55 and by 1880 coal production. had 

reached e tn!llion to:ns.14 By 1900 coal production 'Wet'lt u.p 

to 6 miU1on tons, which further &hot up to 22.6 million tons 

in 19'19. 1' This growth ill prodUction was followed. tty a period 

ct stapation and 'by 1.944 coal production wae only 25.8 mlllion 

tons, 'l'bls vas hOwever toil01ted by a sharp spt.trt 1n 

prodUction to 3(i.a aJllion tOfts in 1952•1
16 t11tb the exception 

ot dapan Wi<:b produced 30 to 5o,£- mot"e, XccUa uas the largest 

ooal pt"Cclucer 1n · Asia ®ring tb!s perlod, 
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HoweYer. 1ft sp1 te ot the relaU ve1y hlgb. level ot 

development ·Of the coal indUstry, there waa very 11 ttle 

exPansion o~ J.n4ustr1es manufactur1Dg ma.Chln.ery enct equ.lpment 

tor the coal 1nd\lstl7 eluting this per1oct. There were tt/0 

reasons tor 'this. Firstly• this was related. to the mere 

general taetor ot inadequate protecttoc .1n the pre

independence period for the greater part ot the capital goods 

sector, especially t~ machinery and equipment component of 

1t1 which hampered the growth ot these industries. The second 

was more apeo1f1cally related to the technological struct\lre 

ot the coal industry 1n the pre•J.rutependence period .. 

In the pre-Independence period, the tecbnologlcal 

structure of the coe.l lndustrv waa extremely primittve and 

there wa.s very little et!mulus for modemtsatton. pr1lnar1ly 

because the prot1ta'b111tt ol manual methods ot prodU.c'Ucm was 

-b18h.t .given the cheap aftllabJ.ltty of labour. tbls feature of 

the coal industry is brought out by lhachenan.•s atucty, wblcb 

J.nd.S.cates the use ot predominantly human labour 1n .most ot the 

operations pertalt11ng to the coal industry .• 17 In 1921 tor 

instance. 1/4 o.t tbt mines bad. no meChanical power end 15 ot 

this type employed. over 200 labourers each,-. Bucbaaan points 

out, tba* 1n many open pits; coal was carried hundreds of 

yards ot £Jteep grades on women's hee.d.a1 and movement of cars 

w1 thin mlftes en<S .even ~ ·the tnclJ.Des tllld out was accomplished 
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to a large ext.ent by tws.aan. potter. According to Buchanan, 

1n 1929-. not a single meehon1cal conveyor was wort<lng uru1&1""' 

ground 1n Indlt.tt tbt>ush ~.gland had. 100 in 1901 and 2180 .tn 

1928. Above ground,. the same leek of' mecb.an1ea.l equipment 

prevalle<t, except at the best ot the l'fliDU •. Phlch of the 

coal wee carried on tl()!ft<m • a heads an4 stocllec.t U1 heaps 1n 

the open a1r and asa1n put 1n baeketa and carried by the 

aame me_thod to tbe coal cars. Wb.lle coal cutUng moohtne& 

come into being during the d.epress1on tears, they were still 

a smell number as compa.red to the •human coal•cuttersn. As 

tbe pro.f1tab11lty. ot the pr.lfnlt1ve methOde ot m.t.ning in the 

coal industry were blgh and 1rl tact comparee! quite favourably, 

aocol'ding to~:<.?~ with the prot1to.b111ty rates 1n oi:heP 

countries which used. oecha.nised operetlODSt there was very 

11 ttle stimulus tor the 4ewlopment ot tnachlnery and equipment 

connected w1 tb the coal 1ndustrr s.n the pre~lndependence 

period .• 

As tar as the iron and steel 1nd\astry is concerned, 

the tremendous poss1bll1t1es open ror its .development 1n the 

19tb cen.tury as a consequence ot the growth ot railways could 

not be adequately ut111sed• because the Stt.Jr-es Rules of the 

Goveftlment during tb!s period• required purchases ot iron end. 

steel te be basically made through !mports~~e 
However, by the begiDnlng ot the 20th century there 

were oertaJ.n policy changes. which provided the stimulus to 
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1:he de'Velopment ot the iron and steel tnd.ust.ry 1n Indl.a. In 

tb1s per1o4, Belgium was emerging as a very serious compet1to·r 

to Britain, vbich until then, ba4 a virtual monopoly over 

steel eaports to 1nd1a, and tbJ..s tact, 1 t has been ersue<t. 
could. pose1b1J have led to the positive attitude ot the 

Covernment to the development ot the lJ"Dn end steel indUstry 

1n Indle 4urJ.ng th1s per1o4.19 

In 1896, the Government: agreed to pu:Jtchaae 10,000 

ton.e of pJ.g iron and eastt.nse annually for 10 1ears tr<Hil the 

Bei1(Jll Iron and steel Company which was incorporated 1Jl 

England in 1889. Consequently, l's annual production ot p1g 

iron rose to 25,000 tons ln 19091 of wMob 10,000 tons were 

uupplled to the state Railways. However, the aovert'»nent 

r.etusd to buJ steel .trom this company, and attempts to 

manufacture steel w.-e a oomple'e ta11ure and the steel works 

bad 'o be close4 do.n ty 1906.20 

. In .August 1905 howeVer, the Commerce end Xnd.ustry 

Department guaranteed to purchase tram the 1'ata Iron anti 

Steel Colnpeny (TXSCO), 20•000 tons of steel rails annually 

~or 10 tears~ 21 .Alons w1 th this, the Government also srantett 

c)oncesstons ia railway rates, on tretgbt movements.22 G1ven 

the tact, that the loca'ti.Oft of TISCO, was sltuat(!d tavourablft 

bOth 1n terms ot the backward aad forward 11nkages (the 

company• s eo111·ery ill the Jharia field aupplytns COal and 



Oalwtta being tlle bige&t market for steel 1ft India at 

that t:.t.me), the company wae able to start the prot.f.tabl~ 

produtlon o.t·p1g .t.rcm in ·1912. The steel works also star-ted 

prod\totton sim\altaneoualy; and 1n 191'• several thouaand tons 
ot steel were peasecl by the aov.emmeftt lDspector~ 25 

The Firat worl4 war cr"eate4 on enormous demand tor 

mun.t.t1orus• an4 the fatas ea.,;erly seized the opponun.S. tt and 

Ulldtrtook the mamatacture of steel she11t so much so, . that 

"" of their output duJ't.S.ftg thls pei'!Ofl consisted ot steel 

shell. Tl\ua turing the Firat World war, the companr .eupp11ed. 

the c!emands ot thfl MUnt t1ons Department, railways and local 

enp.neerlr.is t1nns• and. also ecorted cene1derab1e quat1t1es 

et pts tron to Japan. 24 

Attar '\he war, flSCO was faced.,vlth a d1ft.lcu1t 

$1\\latloo, when the prices ot stee11Utparts started talll,.s 

trom 1921 onwal"da. The profits of the company feU to 41& 

1ft 1921•22 al'ld in 192J-24t ao dJ:viden.ds could be paid out. 

Kowever, the Cove't'ftlltent ottee e.sa1n intervenGd ln tavour ot 
tbG tataa, end. granted proteetton tor the eteel ,lnfl\lstry. 

' 
#fiSCO, thus s~vive4 the cr1s~s and made further steady 

progress. 

Agaln however;, the ,deve-lopment of tbe lron and 

steel industry before, indepeftdetace. 414 not lead to a 

conseqtu:rat development t)f the maebiaery sector connected 



With the steel 1ndustrJ• Apart tram the more general reason 

ot lack ot: protection for the ma3or part ot the machine1i'!( 

sector during this period, 'this· was also relatecf to tne nature 

ot tecbnology ln the steel J.ndustrJ• Unlike 1n the case ot 

coal, where 1 t was tectm.olog1cally possible to use znethoda 

predominantly relying on.· marmua.l labour J.n mining, tb.e 

production ot iron and steel to be v.table had to, as was 

poiftte4 out by a Bri ttsh engine••• be on a sut.f1c1ent1y 

large ecale and lncorpo.rate moclem technology •26 That 1a, 

the cheap availab111tg ot labour could not be an impeding 

tactor tor mecherl1eed methods of production 1n the 1ron and 

steel industry- UDllke tbe case o~ the coal industry. Given 

the levels ot development or .1n41genou.s lndustrvt the supply 

ot maehlnert .l.ncorporatlng the latest technolog to the steel 

industry, he.4 obvJ.ouslr to be imported from abroc.ut. Also, 

gi-ven the tact tbat betore TISCO was fUlly irl1t1ate4 and ready 

for tull tlme operations, the _.1rst ~orl4 war came w1 tb 1 ts 

great demand :tor steel_, new equipment had to be rushed. from 

America to expand capacity, and very little opportu.nlty was 

given tor the building up ot tn41genous capac1 ty to supply 

equipm,nt -for the steel indus try •:~ 
'lhe linkages of the capital good:& sector, wJ.tb the 

'two most J.mportent industries ot the pre-independence period, 

namely cotton textiles and 3ute were also extremely tenuous •. 



Prior to the First world: tsar, there bed been aom,e development 

o~ the cottOli texUle inclu.stry due to the halt•hea.rted. 

protec't1 ve measures e.40pted by the Covemment, though the 

protectionist pol1o1es 1n tbemsel 'ns, were for purely t.lnanclal 

reaeol'18. 28 !be macbJAerJ and equipment which j was used for the 

lndigenoua iu<lustry durins tbls period was almost entirely 

dependent on imports, pr1mer1ly li"'m tbe U.K. In tact, 1 t 

has been estimated tbat these two industries accounte4 tor 

more than 1/2 the total imports ot macht.nery and. m111 work 

tor use by the modem industrial sector before· tbe First 

tiorl4 liar. 29 

However, with 41ecriminatiag ;.rotect1on in 192'• 

there ws rap14 development of 1ndustr1ea such aa cotton 

text1les, su.gar etc. Though some C}.evelopment ot the lhaehinery 

eecto*' oonneot$4 w1 th these COl'lsumer pods did take plaoe 

after the Firat world tfa'"• th1s was not ot ant s1gn1t1cant 

magnitude, because of t'ba lack ot protection and other 

tonne of eru:.:ouragenent tor the developmellt ot 'th$se 

ill4ustr1ea.30 

The growth ot some ot the basic 1ntemed1ary 

1n4ustr1es such as cement, electr1c1ty and also steel came 

to depend on public v:orks such as road.s, 'bridges• 1rr1gat1on 

channels end re.J..lway~ tor sustenance, particularly when 

tra<le conditions attected the level of private d.emen4_.,S1 
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t'herefore, a crucial variable wbtcb 1ntluenced the growth 

ot th1e seament ot the cap1 tel goods sector before _independence 

vae public ln~otment. Table 1.1 gives the tren4s .in publlc 

investment in tbe Inter-war years. 

Table 1•1 

Year 

1925-26 
1926-21 
1927•28 
1928-29 
1929-30 

. 1930.,, 
1911•32 

19'2-'' ,,,,..34 19,._,, 
19)5-. 
19~'!/1 
1931-38 

oroas.Publlo 
i!mt.d!!DS · 

64ft 
?JJ 
82? 
827 
150 
814 
670 
488. 

3:58 ,,. 
,,0 
4S6 

''' 

table 1.1 shOws a steep ~aU in the absolute level of 

public investment between 1925•26 and 1937•38,•· Tbls steep 

fall.J.n the level ot public investment, whicb waa a 
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consequence ot the pursuit of e contna•cyelJ.cal tlnanc1a1 

policy i.n a s1tuatton ot depression, htndred the 4eve1opnent 

of some of the above mentioned baste J.ntemediary l.ndustrlets. 

At a more general level, the taU 1n the level ,of public 

investment woul<l lead to a fall 1ft incornea, tlhieb leads 

further to a tali 1n dement\ tor consumer goods Industries. 

which again through a secondary ettect curbs the demond tor 
capltal goode &nd.uetries anci thereby a#ects the growth ot 

the capital goods sector as a whole. \11th the advent ot the 

Seccnd \1otld ti'ar however, lmpor-.e were &eVerly cut and the 

\10r time needs neoes§1tated the bUJ.lc.U~ns of the capital goode 

sector t<) some extent. 

To s\118 up, t~ consequence ot the aum total ot pollci$8 

on 1n4ustr1al1aat1on pursued if1 colonial Inc11e resulted ln an 

extremely inadequate <levelopment of tbe capital goods sector. 

In teet, by 1951 the 1:ndustt-1ee which can very br4adlr be 

class111e4 as part ot the capital goods sector constituted 

only 2~ ot the gross "fldue ot industrial output, \1h11e the 

non-cap1 tal goods sector (Prbladly consumer goods) 

const11nlted 18% ot the sanutacturing 1ndustey•s sross value 

ot output.'2 

Given the l"'elati vely b!per level ot development of 

.some of the important basic 1nterme4lary 1 tems such as coal, 

iron and steel etc, the leadlng place within the capital 
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goods sector was ~piec:l by the ferrous metallurgical 

industries which acOOW'lted for 20.619' ot the total value 

of the capital aoods sectors output S.n 1951•'' EVen within 

t~us products, it was basically the eem1•tin1Ghed. products 

tor use 1n transport equipment wnioh predominated, while the 

linkage• in gcmeral between the machlnert sector and 

tnetalluragr were <ifery weak. In .fact, the machinery and 

equlpment component ot tbe capital goods sector ws so 

lMdequatelr 4evelope4 tbat; at the time of tnctepend.ence, a 

substantial part ot tbe capital goods needed tor the 

4eprec1at1oa requirements tor the eonsumer goods sector bad 

to be 1mportecl.J4 

G1vcm. the inadeqwlte development of the eap1tal goods 

sectol" 1ft Ind1a e't the tlme ot .independence,, 1t became 

necessary to fomula.te a stra.te&Y whiCh would rem.ove the 

serious bOttlenecks ot a 1ops.14e4 1nctustr1al1sat1on under 
' 

colonial rule-. 

The theoretical basis for the stratesr ot 

1ndu.atr1al1sat1on adopted 1n India was formulated bJ 

Mahalen~b:1s~ Given the gen.eral export peas1mism whtch 

permeated the 1950s Mabalanobts empbastaed the necessity 

of conse1o~sly bUll<U.ng the cap1 tal goods sector by 

appreciably increasing the proportion of 1nvestment to be 



a1locate4 tor tbie sector. rather than rely on large scale . 
imports ot machlntl7• Bven J.t the expert permi.sslon Which 

influenced Mahe1al'l0b1s' strategy was not warranted• lt bas 

been argued, the rationa11tJ ot the: stra.teg would. Gtl11 

be .twst1t1e4 on different c;ounts. fhJ.s is because, aa the 

arpent gees, the exploitation of expert possib11S.t1es would 

l)ecesalta.te a wide c:U.versJ.:f1cat1on of the 1nctustr1al structure 

an« given the comparative a4van.tage ot Xn41a on items such es 

steel• the model of developtnent tor en ,opeb economy 'WOulct 

appro:d.tbate tba.t ot a closed economy.'' 

MahalaN>b1s demonstrated with a two sector model• 

that this strategy of 41reetlng e btgb. proportion. ot 

tnvestmen.t to tho capital pocls seotor in a closed econocny, 

would litad in the lonJ-1"'\Ul.• to e higher rate of growth ot 

consumption tban it a ttttaob lower proportion of l.nveatme.n't 

vas tiUOCated to the oapt tal goods sector.. 36 Thla 1s 

bftoausa, a blstl proport10fl ot investment going to the capital 

goode sector would lat the basis tor future lnvastment by . 
providing a flow ot machlnery and equipment • nae consequent 

increase in 'the prodllctlve potential o t the economy through 

accumulatJ.on ot stocks of machinery and equipment. though 

causing COtl8\llllPt1o:n. to grow slovlJ J.ni tlally. because ot the 

low proportion of investment going to the conaume:r soo<Ia 

sector in· the early atages . ., would eventually mak4t poas1ble a 



blgh. rate of growth 1n the long-run, tthtm the existing 

capac1 ttes can be usea to augment the proc!Uct1 ve potential 

ot tbe consumer goods sector. 

Also• stven the acute dependence on capital soods 

imports atftbe tllne ot independence, it ttae not only aecessary 

to l:>utld. tb.e cep1 tal soocts sector tor acbievJ.ng h1sh rates 

ot growtb, but e.lso to e.obieve independence trom stn.t.egtc 

imports tor political reasons, end attelft relative self"" 

suttJ.ciencr 1n most act1 V1 ties. Houever. 1 t should be noted 

tb.a.t thl s concept ot sell•sut.ticlency 414 not imply autarkr 

and, the exclusion ot trade. 

At tbls otage, 1t is nece.seary to emphasise tbat the 

&stil'lct1ve contribution ot Mahalanobis was not only tor · 

maklng a ca.se tor capittU. goods J.nd\lstr1es 1n general, but 

1ft stressing the role of macbtne build1ns 1ndUst1'1es In 

parttcule·l' w1 thin this sector. He argued, that tor rep1d 

1ndustr1alisa,lon. 1 t is not only necessary to develop 

maebine bu1ld1ng industrioa .1ntemally • 'bUt 1 t is also 

Jmpersatl ve to keep the costa of t'bese machines as low as 

possible • ln taet, to quote Mahalanobls • "the further 

removed the type of capt. tel goods under cons1der&tlon trom 

the production ot consumer goods, the sreater J.s tbe need 

for keepJAs tb.e price 1ow.•38 There 1a an 1mp~t~~t 
"'.:>;;;..~''" "':- .... ' ' 

suggestion 'by Me.b$.lenob1s in the same contextf.' tbat~the 
. ~ ' 
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reduction in costa may be a.o'bteved tbroueh the uee of 

automation and electrordcallr conti'Olle4 machines-~ '9 However .• 

this emphasis on cost reduction 1s not tully developed by 

V.ahalanob1s, e1tber· J.n terms ·ot its J.mp11cat1ons tor his 

whole theoretical scheme, or e-ven, very clearly• ln terms 

ot the waf in Which lt ls soQ~ht to be a·ch1eved. Nevertheless, 

there is the col\oepUon ot en 1mportertt relat&onsb1p between 

teebnical Change and the capl tal goods ·sector, and especially 

the need tor achieving rapid. technical change in the machine 

tool !tldustry, as a possible way ot reducing costs. 

1be theoretical perspective w1 th which the planntng 

process wea 1a.uncbe4 1ft ln41a 1mp11ed the ftecess1 ty tor some 

forms ot control ove.r d-ecisions ot predUctJ.on, d1s'Cl'il'Nt1on 

and consumpt1olh In Sn41e1 the Govemment opted out ot 

bav1na complete con,rol oval' production, investment en4 

distribution <lec1sions end chose to operate rather on the 

basis ot a mixed eeonomy, wbiob aa an ldea• had been mooted 

mucb ear11er. Acco1"41ngly, plamW1g tor ind.ustr1allaat1on 

1nvolve4 a two-.pronged. strategy where, on the one hand, the 

state directly entered production by setttns up a series ot 

baslc ancl heavy industries, and on the other, a Whole raDge 

of irl<iustrles were lett tor the private sector to 1n'hst 

indirectly~ ·The actlvi tles which came tmder tb.e dominance 

of the pr1 va te sector were to be indirectly auJ.ded by tbe 
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state thro\18b. a srsta ot trust vidual controls arut l1etmaJ.ns 

poUc.lee. 

Wl th th• acceptance ot p181Ullftg iD. a mtxed economr • . 
the two I~al Polley Resolutions ot 1948 and 19S6t 

proceeded to asslga 1hdustr1ea bet•ea tbe public an4 

private aectora. Aceordins to the Ineatdal Pollc1 

Resolution ot 1956t the public sector waa· to have an 
• 

impOrtant role to play m the developtllent ot the cap1 tel 

goods sector. Whlle the oo..-me11t was to step .. its 

investment tor bulltU.ng hea:¥g lndUSti'Y en.4 removtns 

bottlenecks in tnmapo.rt. eleetri.clty etc., the prt.vate 

sector we to prodUce a la .. ge range ot eon.sum&r and 

1nterme4tary aooa that suCh en expansion in pUblic 

irrf'eatment. warranted. .. 
The consequence ot the a«optlon ot this avateg 

ot 1nctustrlaUQt1cm iD J.ru!i.a .Oft the e.cttaal performance 
C..o..\.\SoJ 

ot the capital gooda sector. and tbe caeatt-1 te.ctors 

mtluenclftg its pertcrmanca are ana.lveett 1n Chapter 11. 

Ohapte~ 111 outUnea the tU.aaarepted go,.th pattern ot 

some lmportaDt J.Mustries m tbe eap.t.tal goods sector 

abel also !ndlcates the oauae~J .tor the 41VQr"{teftt trends 

w.l'bln this sector.. Obapter tV oMlvee-s the teebft0loglca1 

ehanps wblch have taltea place .ln the fllaC~e tool 



lr.tcb.lstl7t slb.ce this aapeot. o.e pointed out oarUer• 

vu. ot eo- importance to Mahalenob.le 1ft Ids atratow 

.tor bulldtog the capital goods aocto• in In41a. 
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• 

OAUSAt PACTORS AFFECTINO niB PERFOitMANCi OF THE CAPlfAL 

GOODS SECTOR IN INDIA 

§stct191•3 
The t1rat sectioft ot tbie Qlapter traces the growth 

pattem ot tb.e .. cap1 tal goods eector 1n the context ot the . 
overaU performance o£ the lnc.Uan econOilt for the per.tod 

1955 to 1919. The second. an4 'third sect1ons analyse the 

causal f-actors 1ntluenc1ng this growth patt·em of the 

capital goods sector. tb.e analfsls of the gl"'wth ot the ' 

cap~.tal gOOds .sector starts w1 tb the year 1955 and not 

1951, .firstly because 1 t was only w1 th the form~le tlon. 

ot the second Five Year Plan tbat a cogent articulation 

ot a· conscious pleaniftg and irldustr1a1 4evel.o.pment strat~gy 

was laid out, end secondly the low base tor moat indi vid.ual 

inaustriee in the oapltal goods sector 1ft 1t51 vou14 

art1f'ic1ally inflate the growth rates tor the period prior 
j 

t~ the tn1d•s1xt1es• ,:.Table- 2.1, sUtmnar.Jiu~/">the growth 

pattem ot In41a.n lndustry, and for convenience J.c 

computation of growth .rates, the period under cons1dorat1on 

1s extended t111 1980• 



GeAGJ181 ltadex ?.a 
Beolo lndUGtr1ea 12•1 
Capital Coocte 

Inttustrlea 
,,.1 

Interme41ete Coo a '·' ladustr1es 
Consumer Goode 4.1. .. 

.lnduntrie~ 

t.o 
10.4 
t9.6 

'·9 .. , 

1965 to 
1976 

,., 
'·' 2.6 

,.o 
J.4 

1976 to 
1980 
( J year 
averagee 
at tbe end 
po1ata) 

4.5 
4.8 
4.8 

Not.est Annual CCM!lpout&d growth rates betwe-en 1955 ol'ld 1960 

are calculcte4 uaf.D.8 C·S.O. Index Bumbera (1956 • 100) • ... 
For'" tM period 1960 to 1965 oM 1965 to 1970, tb• growth 

rotea oN oaleulatod uslft~&4s.o•a Jfldea fluober .(1960 • 100), 

.rrom 1970 to 19'16• the aadeo 14th the base 1970 J.a used. 

For the per1o4 1976 to 1980, the oompoun4. armuol growtb 

rntea bGva· beGn derlYed lftdependently utd.ng ~s.o• s . 
Iftdox Number ( 1910 • 100) end ustns 3 year avenges at 

ths eftd pom,s •.. 



,, 
Detore?:/ contrastJ.ng the trends 1n the capital goods 

aector with the ownU industrtal perfonll8nce, it 1s 

necessary to clarity the ,ciass1ficat1cms (utopted ~ the 

table. fable· 2.1 gJ.vea the use-based or ,tuno~iont!l 

clos&1t1cat1on e.a 4etirled bJ the Reserve Bank ot lndla. 

1ft thl.s. scheme• the capital soocts 1ndUet.r1os include all 

industries manvtacturing ma~e,rr and equipment, while 

~asio goode lnclwie ind.ustries c suoh ea 1rol\ and steel; 

cement• electricity etc. As poih.ted out ~GJ'ller, ~or our 

purposas therefore. the cap1 tal soocts sector will include 

the RBX's c1as&1.tioatl.on. ot up1ta1 goods and. basic pods• 

with the qual1ftcatl4)11 that part of the baste goods are 
. 

also use<l as intermediary input requirements bY the 

consumption goo4s sector. 

!be pattem ot 1ftdustr1a1 growtb ln India1 sbo'Wfl 

1n Table -2~1, can be broken into two cU.sttnctive stages • 

the period prior to the mid•s.tatJ.ea encl the period after 

the Jd.d•s£xt1ee.. In 'the tlf'St phase, overall 1D4Ustr1al 

produetton grew at a high compolmd GNlual .rate ot 7 •27& 

-~ 19t5 ead 1960 and. further acoele.-ated· to ·9JC. 'between 

1960 and 1965. The period e.·tter 1965 was however 

cbaracter1sed bJ a dlstiact slowing of the growth process 

and the compound Gl"illUal. .growth rates between 1965 end 1976 



was only 4t1J'• For 'the peJ"lotl 1976 to 19801 tl\8 

compo'Ubd al'lmlal po\'ltb. rates ol o"Verall ;lrtdustrJ.al 

production was cmly 4.5"• 
Tabl• 2•1 shows that the patten of growth and 

stagnation observed tor the 1nctustr1al sector as a whole• 

~1b1ts 1tselt tv lftOre emphatically 1ft the case of the 

capital goods sector. tlbUe baste J.ndUstr1es f!"elt at a 

hlgh rate et 12.175 por annum bet~n 1955 and 1960 Ol'ld 

10•4" betwea 1960 and 196S1 a marked deeeleratlon occurred 

in the period 1965 to 1'976• When the compound annual rate 

o£ growth was 6.,_. However .• tt shOUld 1le noted that !n 

sp1 te of a slp.lttcaa't eece.lera:tlon: in the rate o£ growth 

ot output ot bas·ic lrulustrles alter the m14•sJ.xt1es, this 

ttate ot growth in 1 teelf was t"elaUvely higher than that 

tor the 1rutustr1al sector as a whOle <turing the same period. 

fhe al'Ult.lal rate ot srowtb ot output ot basic intermediates 

be~. 19?6 and 1980 was 4 ••• Tlle c:ategory capital goods 

(machf.ftery att4 eq¥ipment) grew: at a compound amual rate 

ot 13.-'tf! between 195' en4 1960, whtcb accelerated to. e very 

h.tgb 19.6" between 1960 and 1965.. This was however• 

followed br a drastic deolitle in the p»rJ.od 1965 to 19761 

when the compound etmUal rote of growth tJaS a mere 2·'"· 

Thougll the rate of growtb ot output ot capital goods 

(macbiner,v and equipment) picked up tc 4 .• ~ 'between 1976 



and 1980, tl\la affords DO comparison with the hlp rates 

of growth ot outpUt acbleved. during the second and Thlrd 

Plafts. 

mot oftly was thero a ateep decline ln the growth ot 

output of the capital goocts sector after the m14•sixUest 

but thet:"e woe also the emergenoe ot con614erable excess 

capacity, especially 1n the maoh1rle17 and. equipment component 

ot th1s sector es shOm 1D Table 2.2. 

fab-le 2.2 Capacity Uti.Uzation Rates (1n percentage) 

lndUstry group 1960 to 1966 to 19?1 to 1916 19?7 
1965 1910 1915 

Bae1o IfldU.strie,s 86.0 ea.o 77.4 04.8 86.6 
Capital Co ode 85.9 4)6.4 60.2 59.4 59.2 

Industries 
Intarmed1ete Goods .,., 81.9 ?4.? ?9.6 eo.? 

In<tus'tJfles 
COn-marner Coodl 86 •. 6 82•2 80.1 80.4 81.5 

lndtletr.t ea 

•lotts: Th& eapac1t.y \1t1Usat1on rates have been obtained 

from the Reorve Bank ot India Reports on Cur:rency and. 

P.lnanoe-~-

'fl\e Reserve Bank of India • s concept ot capact ty 

utt11Gtit1on are used,':( 



\ftlJ.le the bade industries component ot the capital 

COOds sector hacl an excess capacity averaging almost 20J4 

a.Rel' the m14•sld1ea• Which 1s compara))le with the capacity 

ut111saUon ratee 1n the eoMumer pods tnd\latr1ea end the 

S#tenDedJ.ate gooels !DduStriea, the category capital goods 

-(machiner)' end equt.pmeat) ba4 d excess capacity averaging 

alllost • after the rnid•dxtieth 1'bat 1s,. in relation to 

in4ustry ee a WhOle. tb.e J!IQ0h1n$ry and equipment component 

ot the capital goods secto.- 1r1 India Qhiblted a anuch 

steepeP fall In Ute rate ot growth ot output and .t~ lower 

levels ot capacity utllt.aat.tora. The second end. third 

seetitms of this c.ba.Pter attempt an explaftattoa tor the 

.above trends• 

fiU&Ql\.::2 
Tbe second and thl·rtt sections ot tbJ.s Chapter ·attempt 

an enelyat.a ot the causal tactore wl\lcb haw ·~na.uenced the · 

particular pat.toto. ot growth ot the oapltal goode sector 
, 

which have been noted above. In ·analysing tha reasons .tor 

the sharp deceleratJ.on in the· m>te ot growth ot output ot . 
the capital goods seetor; elena with the emergence ot 

eacesa capa•itt after the mid-sixties, lt may be usefbl, 

lt\.t the outst:tt• ' to outlJ.fte theoretically some ot the causal 

factors wbich. have a stsn:tt1cant 1nllueace on the performance 

of the ·oapital goode. sector. 



'' 
secUon•2 pnv1d$e en abstract schematic proseatatlon 

ot tbe poss1'ble 1nt1uences ot particular patterns ot import• 

aubstl tution and i.nvestmeAt in the economy, on the trends 1ft 

output and. capacity o:t the oap.ttal S004s sector.· lt is 

argued that the 4eoe1erat1on in output ot the cepi tel goodS 

sector is firstly, partlallr relatet:l to a exbauetl.on ot the 

import • Wbstltut~n process in the ecOl'lomy. Secondly, 

end more impo.l'tantly, it is argued that the 4ecline ln the 

rate o~ growth of public avestment ar1s1ft8 from an increase 

ill the rate ot growth of .housebel4 (prJ. vate) 11\ve.stment can 

~11 a 4ecelerat1on in tb8 l"a;te ot growth ol output of the 

cep.ltal goods sector. It 1s arpett, that tb.1s would be the 

case, if' there are ditterences 1n the compo.s1 tiona.l structure 

ot public and househOld &nvestmettt. 1n wh1ch case a decline 

in tbe rate oi growth of demanrl tor tbe output of the, 

capital soods secter, arialllg .from a decline 1n the rate ot 

growth ot pu'b11o J.nvestment, may not 'be fuUJ altset by an 

acceleratloa .1ft the rate of growth ot household (private) 

investment. these two aepec~s are tb.eoretically dealt wit~ 
cletall 'below, 

It shoulc! be $1D.Phasl.se4 hen!, that tb-e tbeoret1ca1 

analyels 1n this section does aot purport to be e 

comprehensive exp1anat1cm. ot eVCfi'J tacet ot the capital 

goods sector., Nevertheless. it does loy out los1cel1J 

certain macro relQ.U,onsldps and their possible 1tnpact on 



tbe performance ot the capital goods sector, WhiCh may be 

o'f some help. Tb.ese relationeb1ps, ill tact, ue considered 

more concNtely tn sect1o!l•.J ot this Chapter tor e.xpla!niftg 

the actual trellde 1ft the capital goods sector in lD.dia. 

we w111 ~1rat coA&14er theoretically, the impact ot 

a process of tmport•subat1.tut1on on the pattern. of growth 

ot the cap1 tal goods sector. It tvltt protection ls 

etfeotive in abUtting out a su-staBt1e1 part ot tbe Lmports 

ot cap1:te1 goods• then the toMl <tomeeUo req'Ulremen.ts ot 

the CQltal goo4s liMfbre the .ln.trod.Uctton ot: the taritf, can 

become a target for 1n1t~stment, aeauating ot course, an 

abstrac't1on from other tactors independently lntluenctns 

the slae ot the market. The stt.mulus tor investment in 

the capital soo4s 1n<lustrlea would exist till the entire 

domestic requtreneats are met by indigenous production. 

Thereafter, the stimulus for atldl t1ona1 lnveatmel'lts lD the 

tnd.ustrte.s of the capital goods sector 'WO'talc! be depend.ent 

upon an increase J.n tl'le demand tor the.ee 1 tems, aria .lag 

trom factors other theft UpOrt•aubstt tutlont whleb we haw 

abstracted from, for the time beiq 

Along with tbls• it there ls a simultaneous process 

ot J.mpo,...substttution in the consumer goOd$ lnctustrJ.ea 

also, the consequent ed:dl tJ.one to the ln41genous product1·on 

·of consumer &QO<lat would indirectly lead to add1 Uonal 
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d.eanda tor the ot.atp¥t ot the oap.ltal goods sector. The 

exact magn1 tude ot this J.D4irect deeacl for tbe output ot . 
the capltel pods sector woul4 4epe.n4 upcm the chOice made 

about the source tor proOUI'1ng capital goods. It the~e are 

leatt~es 1ft the systm throtJBb .imports ot the add1 t1onal 

capital goods req\ll..,-ements. then the ad41tlons to tbe 

Pl"'duct1on ot consumer sooas as e consequeDCe ot .s.mport

GU'bst1tdt1oa woulcl have a ~tegl.lstble ·J.ndlrect demand tor 

the output of the oapi tal aoods .sector. 

tbapter Ill takes ., this aepec't 1t1 sreater detail, 

to .indicate hOw the aYa11ab1e evJ.dence po1n:ts to .an 

exhaustion ot the J.mport•subst.l tutJ.on pl"'cess in mo·st ,o·f) 
' ' - ~ " ----~ ---~--

the tmportattt iftdU&trlee ot the capital goods sector after 

the rd.d•Glxt1es. this implies that the high rates ot 

growth ot the output ot ·the npl·tal gooda sector betweea 

195S aad 1965a ·call partly (only partly because there were 

other tactoPs opemt1aa, whldl w111 be indicated below) 

be accounted. tor by a rapid race ot Japort•subst1tution 1n 

this sector 4Ul'J.ng thts period• consequtm~ly, the taU le 

the r-ate ot growth ot output ot the capital goods sector 

tbereatter1 mav be 11rllted partiallr aUeaat, with the 

exhatlsUon ot 'the 1mport..-subst1tut.lon process 1n thls 

sector alter the mld.,..slat1ea.. To tb.1s direct effect, can 

als6 be added, the in.<U.rect aftect arising trom a slower 

rate ot growth of tbe output of the consumer goods sector 



etter the mlcl•e1d1es, wb.1oh ltaelt .ls esatn 11nked. to 

some extent with the slowing down of import•sttbstl tuUon 

1n tbts eector. 

A more &reet antt !UAdatnental var1ab1e whJ.ch haa e 

crucial bearing on the perfol'mance o~ tbe capitol goods 
. ' 

sector, J.s the pattem of investment 1n an economy• wblch 

l tselt 1s, ot course. related to a lfhole oat ot tactora, 

J.ncltlt'.J.lns lttlp0rt•au'bst1 tut1on. lt~ J there.fbret, l)eCOOea 

aecessa.r.v to 4weU tlleontically on the 1mpltcat1ona ot 

particular investment patterns. on the trends 1n output 

and capacity ot the capital goode seetor. We ·COM:I.dtr 

below o schematic presMtatlon ot this .a.s.peet .• 

In a closed m.1xed ecoJtOmy, the following 1dent1.ty 

would: hold. ex-post., 

· 1
1 

• gross public lnvtstment 

lp • groaa privata investment 

s8 • gross publlc 46vih~ 

Sp • ~sa pr1vate $8•lnga 

It we constcl• a s1ftsle period, w1tb A1l1 ut1Usat1on 

ot capacS.ty• any sudden. lncrea~ 1n lp which ia not tollowet 
I 

by a simUltaneous decumulatJ.'OD ot iflventories wuld result 

in .lntlatlon. This 1ftt1ot1on can have mixa4 consequences. 



J9 
', 

Firstly, $P can J.n:c:reasa by an atD0\8l~ equt~l to the eddi. t1oa 

to lp• Ho\'I&Ver, l_f the aovemmeftt mobilieea add! tlonal 

resources ill the enstdng inflationart s1tuaUon, S. WQulct 

J.nerea.st _ bJ en emoat wbioh ls leas tb.ttn blp • 

bat, •• 

Alp • ASC + ASp 

This lnci4enta1ly SsDpUes that w1th the erpos't 

savings data. it is not possible to emp1rl·ca11y 41&tlngu.lsh 

between voluntarg and. forced. sav!.tlgs 1n an economy •. 

Tbe 1n.t1at!.on er!siilg as a conaeq,uence ot tbe sudden 

~ increase S.n z, can bX'!ni forth a $et ot mixed. responses. 

1t the government wants to avoid i.ntlaUon completely, 1
8 

can. be reduced. by en am~tmt equ1 valent to the increase in 

lp• ,On the other h•nd:• it 1s possible tor tbe government 

to chooee o combinetlon between some redUction in %
8 

end. 

some lntlation. ftat ls• the impact ot an tnorease 1ft 

lp on la will depcd upon the conscious po11c, of the 

govemment •. 

Tbe rele~ca ot tb!S,tgpe ot a model in the Indian 

case may be q\testloned .• because the existence of unutS.l:lsed 

cepa.cltg should 1ogt.ca111 tmply output response to 

addi'tlono.l lnvestment rather than price response·~ tih11e 

it 1s true, that thls may hold. In geDera1, there is one 

crucial sector • uamel.v agr1culture1, ·where capac1U.es are -
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relatively fixed. Therefore, any sudden increase ill lp would 

lead to 1ntlet1onary increases 1n agricultural pr1ces1 which 

can have aenemllsed SntlaU.onery consequences. 'lhie ~pl1ee 

that x1 will necesaarnr have ·to acUuat to this ~ange 1n lp• 

tbou8h tbe exc..ot mas,tUtude ot the e.~ustment depomts upon the 

conaclous policy 4ec1s,ton of the government. 

G.lven Ws re1e:tionsb1p, at the logical level, 

between tg tm4 lp 1ft a mixed econom1 l.lke India, we shall 

flOW corts.tder the impllcat1on ot thle relatlonshlp on the . 
output ot the capital aoo4s Geotor. 

Jn a closed economy. investment in any &J.vtn time 

period ls def1nlt1onally equal to the output of the Investment 

goods sector. ro.- 4Cnvenlence, we can break up tn.vestment(I) 

J.n -a elven time perlott into two componen.-te. Firstly, there 

are rna.ter.le1 components such as maoblnery steel etc •. which go 

into l.nvestrnent. S-&eotJ41rt there is the value added in 

1netallat1on and ccnatruct1oth However, the def1n1t1on of 

the o•.Pl-.1 goods seetor adopted tor our study• 

incorporates only the matel'ial components ot investment ae 

constltut1ng the outpuft; o:f the capital goods sector. 

f:here,ton any J.nve~;tment (I) ln. a glven time period, 

with our detinlt1cm of the C$Pital goods sector, wUl imply 

a demen4 for the output of the oepi tal soods sector eql;i81 

to ox, where, 01 ( ~~-
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1D ·our sJ..nsle pe-r1od model of the mbed economy. lot 

us t1rst corwtde~ a si tuatlon were 'be compost Uon ot 1
8 

anti Xpt S.o terms ot the proportion betweea the material·~ 

component end tb.e value a44ed component 1s the same. 

That 1s, 

o1t
1 

• Demand tor output of copl teJ. pods sector from 18 
oa~,. Demeltd tor outpu.t ot capital goode sector from lp 

l·n thla case. it 81\ lncnase. 1ft IP leads to an 

equivalent reduction J.ra. 18, the detnand tor tl'l~ output ot 

tbe cap1tal goods secto:r, encl consequently lts eupplf w111 

remain unChanged. 

However, let ua esswne e s1tuaUoll where, tor 

instance• because of the greater impOrtance of ccmstruction 

la lpt the value added component 1ft IP .ts proJ»rt!Onately 

higher tbaa the value edde4 component ln 11• 

That 1$. 

t, ~-a;r,> o;r, 
Tlds coneeque.ntly 1mpl1ea1 that the ncap1ta1 goods 

intensity• ot t8 .is sreater than the ttcep1ta1 goo4e 

~n•s1tg• ot 1 ~\ P· 



Now• in our d.ngl.e period model, o.ny increase ta .lp 

wbtoh leads to an equivalent decrease in x
8 

•. given our 

assumptJ.oftS, would lead to e redUction 1n tbe demand tor 

the output of the capltel goods eeotor. Not only would 

then l!>e a reduction in the output ol the oapl tal gOOds 

$EU.1tor1 but simultaneousl..r, there would also be some 

.t.n,tlats.oa, because th• tttoodgraia ll'ltens1 ty• ot IP ls btgber 

than that ot 1
8

• Thls implies, that t.t the government, in 

this a.ttua:tioft, wants to avo14 1nfle.t1on c•letely, 1
8 

wlll 

bave to be reduced bran QC'lount greater than the increase 

1n Ip • The loa! cal consequeace ot ·tbS.s would be a further 

reduot1oa ln the demand. fot" the output ot the capital goods 

sector1 and bcmce i.ts supplg •.. 

However, if the proportionate .lmport,ar\ee o.t 

.. ooD&trucU·on in lp !.tnplJ$ tbat t'be dettto.nct for baalc 

intemecu.ates such t!S steel cement etc. is proportionately 

bigber t.btm tbe demand tor macbifte,.., and equipment, arising 

from x,, then with our abetve assurnptlons, the demand tor 

basic 1nterm~dia tes wtll tall rele·ttve~y lestt than the 

deman4 tor maehlnel"t all4 equlpmetlt~;,. 

So tar •. our ent1" d1ecusa1on h&a been based. on a 
" 

single period modelj} ,However, wb&t bol4s. for a sbgle per1odw 

will also logically hold tor a profile. If there ls a 

part1cular rete of growth ot 18 onct IP' which results in 



. non•i.nta..~lon&~l growthtaAJ increase ill lp ~boft this 

or1t1cal rate of growth w111 lead ta an .lntlatlonarv 

situation, .Again,. the government can dftestlcallf reduce 

tbe rate ot growth ot s1 to a-.oJ.ct intlation altogether. 

or haw a m1tt between a sl1ptl.r slowtlr rate of growtll 

ot 1
8 

e.n4 some intlatlon. The 1tnp11,cat1tm of tbls• lt we 
I 

~eeall t,he aaaumptlons of our single period model, •ul4 

be a fell 1J1 the rote of growth ot output ot t.b.s capt tal 

goods sector. tb.ls aspect 1s discussed. concretely at 

somo 1engtb on tile basis of the available empirical evidence 

. J.n sectton-3 ot thle Chapter. 

At tbie S-'tage, 1t may be necessary, to consl.tter 

brletly, o.o altematlve .re4tJ.onshtp be-tween %8 and IP' 

w1th1n the confines or the model use4 so tar~ It, over a 

pt(tt11e, an J.ncrease tn the· nte of growth of IP leads to 

inflationary price lncreaaes .lft. agr1~1ture1 the rate of 

growth of 1
8 

call be teduc;ed along w1th diverting e greater 

proport1cm ot 18 into agrJ.oulturth If 1D•estments in 

agriculture are "latl't'ely more labour-mtens:lve, thee 

the tall in the ra'te ot growth ot outpQt ot the ce:pJ.tal 

gooas sector would be &teepert than if over the protlle, 

a contrtaat proportiot\ of 1
8 

went J.nto agriculture., 1h1e 

eapect 1$ also d1scuase4 concretely in SecUon.-3 ot this 

Chapter. 



so tart the entJ.re discusslon has been carr1~d out 

1n terms ot the ~demand ettect of 1nve&tmen\. But 

investment 1n ant economy baa a dual role. It not only 

creates a demarui tor the output of the capital goods 

sector, bllt also adds to capacities 11'1 the capital goode 

sector. 1ft orde .. to analyse the .imp11cattons ot the demand 

end supply et•ects ot investment, 1t may be usefUl to 

consider a achematlo dlscusston of tbls aspect by Kalecld., 

.tn a theoretical model of the bUS.neoa crcle.'10 

In tbiG· model, Where investmen' in a closefl economy, 

is dettftltJ.onelly equal to the outpu' ot the investment 

gooda sector. 1f investment whlob has been grow.tng at a 

particular rate makint poeaible fUll capacity utlllsat1on 

1n the 1nvestllent pods sector, stopa .srowlns and stays 

constant at e level blgher than deprec1e.t1on re,quJ.rements •. 

th1s will o•er 'I period. ot t1me lead to increaalng eaceea 

capnc1tJ 1n. the inveatmen't pods sector along with a zero 

rate ot powtb of output.. Tbia 1a because, aAY positive 

constent level of inves~nt over a period ot timet which 

18 higher than replacement requirements, adc.te to capac1 ties 

1n a ·e1tuatton ,where \heN is r.o a4tUtiona:1 demQD4 tor 

lrNest~ttent gOods. Tbis 1mp11es a zero rate ot growth ot 
output ot the investment goods seCtor. along wl th the 

emergence of increasing e«cese capacltv CV$r tJ.me.~ 
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In our mQdeli it I-
8 

whlch has been grow1DG over 

a pe:riott ot timet stops srowtng 1n order to avoid 

:1n11at1onarg pressures 1ft the eeonom,, and remains 

constant at a level b1gher then deprecte:tlon requirements, 

this effect constdeted J.n isolation, ttUl lead to a zero 

rate ot growth o~ output of the cep1tal goods sector, 

along with the emergence o~ increasing eaeeae capacity 
' . 

owr a per1o4 ot tlmth. However. when we consA.der the coee . . 

were Wa ccmsta11t level ot I s• 1s e. consequeace of aft 

iftc~_se ia the nte of growtb of Xpt the latter ettect 

would ottset to some extent. the lmp11eat1ons of a constant 

level ot I 8 on the capac! ty end output ot the capl te.l 

SOOc:ls sector. 

All -these aape.et.s are analysed. more concretely ttl th 

the help of the available evidence 1ft sectJ.on•3 below. 

I!&~ em•' 
ln. the light of tb.e theoretical disoussion :ltl 

sect1on•2• this sectiota anaJ.yses the enpJ.r1ca1 evidence 

available on some ot the crucial variables, pointed c>ut 

earlier, wblch s1gn1l'1eaatly .J.ntluence the p•rtormence 

ot the oap1 tal gOods sector. Given the tmportant role 

of the public sector ·1n the development of tbe capital 

good.a sector 1n India• we first tocus on the t~tmds in 

publlo J.nvestouJnt.' 



19,0.51 
1951•52 
19,2-!lJ 
1953-54 
1954•,, ,,,,.,, 
1956-51 
1957•58 
1958-59 ,.,9-60 
196o-61 
1961•62 
1962-63 
1963-64 
1964-65 
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''-
Public. sectoz. Cross r:tomeattc Cap.ltal 
Formation (Rs. Crorea) (1970-71 pr1cea). 

coor Year 

645.9 1965-66 3114.5 
715·:5 1966-67 2620.9 
609., 1961·68 2682·1 
68J.4 1~9 2440., 
962.3 1969•70 2399.9 

1128.7 1970-71 2809.0 
14-52·2 1911•72 2991.4 
184?.8 1972•13 J156.8 
1544.1 1973-74 !764., 
1681.7 1914-15 3719.2 
20J0.2 1975-76 448?.1 
1947.? 1976-17 4740.9 
2832•9 1971•78 4137.4 
2614.? 1978-?9 4691.6 
2910.9 1919-80 4832·2 

Source t Nat1Cftal AcOOW'lts Stat1stS.cs ·• various I a sues. 

Notes: The public sector CIDCF f1SQr•s at current prices 

are detlate4 USing the J.mp1io1' COOF detlator at 1970.11 

prices • ,Compound annual .srowth rates are calculated 

us.lrlg 3 year averages at the end points:~ 
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Table 2.4 PU.b11c Sector Gross Domestic Capital Fortna~lon . 
· by ftpe .ot Au'thor1t1 (B.s. crores)• (1970•71 prices) 

Year Government Departmental 
Aclrl11n1atrat:ton Unclertaklngs 

Non•departmental 
Undertakings 

------------------------·--··--------------------------~~--1950•,1 192.0 428.9 31·4 
1951 .. 52 245.5. 4)2.0 40.1. 
1952•,3 100.0 41+0.S 71.4 . 
195s-54 96.0 

.. 
4?5.1 114.? 

1954•55 328.8 567.2 68.4 
1955-56 278.2 766.8 81.4 
1956-57 ,,96.9 900.6 154.8 
1957 .. 58 610.0 1002.? 235·1 
1958-59 373·2 ?84.4 386.5 
1959-60 412·3 620.) 652··2 
196o-61 595.6 600.9 824.9 
1961-62 465·5 _7$5•.8 ., ... 753•9 
1962-63 575·5 976.) 862.5 
196~ ,_,.,. 10?4.8 98).0 

1964-65 668.0 1138·1 1062.5 

contd--48. 
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Year aovemmen't Departmental Non•depa,rtmentel 
Admtn1etrat1on. Un4ertaklags UMtrtak1nge ..................... _. __________ ... ____ . ________ .................. . 

~ 

196,..66 629.? 10.,.2 1JGI+.? 
1966-67 42J., 921.9 1249.?. 
196?•68 620.:5 821~1 121?.6 
1g&&..69 382·9 840.1 1193.1 
1969-10 540.1 713.4 1059·2 
1970-71 581.0 84J.o 1149.0 

' 
1971•72 699.4 9)9., 1352.6 
1972-7) 887.4 996.0 1273.4 
191)-74 10;56.1 991.6 ''"·0 
1974-75 666.0 925.6 1901~2' 

96,.9 '· 

1915-76 680., 2621'.0 
1916-71 728··3 1126.0 2890~, 

1917•18 641~3 1214.2 216J.6 
1918-19 795.2 '1378.1 2878.0 

sources 1950-51 to 1959-60• P. Nara1n et. a1. Public 
sector Investment e,n4 ita .. F.lnt:mc1ng. rhe 
Journal ot Income and Wealth. Vol. '• No. 1t 
1978.- 1960-it to 1978-79 • National Accounts 
St&.t1st1cea~ V•rtous Issues. 

Notest The t1gures at cur.rent prices are deflated uejng 

the lmplicit CDCF deflator .at 1970.71 prices• Compound. 

arawtb rates ere calculated using 3 year averages at the 

end polnts~ 



It can be seen tram -table 2.3 wbich abows the trends 

in puollc sector gross domestic capital fomat1on at 1970-71 

prices, tha.t publlc tnvestment grev at a compound annual 

rate ot 11.1" between 1·951•5-2 tm4 196s-66. Between 1955-56 

and 1965-66, the annual ra\e ·ot growth ot public investment 

1n real terms wa.s ·9·3t'· The b1gh rates of growtb of public 

investment achieve4 pri.or te the m14-sixt1ea could not be 

susta1n$cl thereafter, and. between t966-67 and 1~79, 

public tnveaQ2ent ·grew at a compound annual rate <J.f Oftly 

4.1" 1n real terms. For the period ·196·5-66 to 1978-79, 

the rate ot growth ot public investment: works out to a mere 

3·6". 
A 41saggregated p.f.ctwe ot publlo investment by type 

ot govemment authorS. tJ \dlleh ts considered 1n ~able 2.4. 

shows that gross domestic capital fo:rmat1on 1n govel"f~Dlent 

edm1nlstret1on (compr1s1fta central• state and local 

govemments) grew at a compound annual rate ot e.?J$ between 

1951•52 and. 1951•.52 and 1965-66 at. 1970•11 prices. The 

annual rate of growth of public J.D:.-estment 1n. thia category 

between 1955-56 at'id. 1965-66 works o\lt te» s.sJS. For the 

period 1966--67 to 1917•18• gross capital torrnat1<m ln 

government e<ltn1nletrat1on grew at a compound annual rate 

ot 2~4" J.n. constant prices~, 

arose capital formation in departmental. undertakings 

(oempr1elns railways, posts end telegraphs, nav1pt1on, 



irrigation, drairlase. power projcects etc.) grew at a · 

eotl'lpo\lhd annual rate ot 6.51' betweetl 1951•52 and 1965-66• 

or S.4" betwetn 1955•56 an4 196,_66 J.n constant pr1cee. 

fbereatter• there was a deceler-4\tlon ln the rate of growth 

ot public investment 1n tb1s cate&OI7t and between 1966-6? 

end 19T1 .. 1S, grosa capital tormeUon itt. 4epartmental 

Ulldel'takiftgs gew at a compound armual rate of 2.J7' .f.ft 

constant prtceth 

Non•departmen.tal undertakJ.np are maJ.ftly organlaed 
. 

as CO$pel'liee and a tw ot them are statut:ory coJ'1)0rat1one, 

end it is this catesory whlcb accounts in a ma~or way for 

the role of the publt.o see-tor Ia bulldlns capac1t1es ln .. 
the capital goods sector. Between 1951•52 and 1965--661 

grGti8 capital tormetloa in non-departmental undertaldngs 

grew at an extremely high rate ot 2S."m ill' constant pr1ces. 

The anraaal rate ot growth of gross- capital tormat1on 1n 

MJ'l•departmental undertakt.nss was even bJ.gher for the 

period. 1955-56 to 1965-66 a• 28.3%• Howe'Ver, this S.s 

partly ac:coUDted .tor by .a low llli ttal 'Da.ee • The post 

m1d•s1xt1es phase ttowever saw a vet+y ateep · decll.ne in the 

rate of growth of gross capital forma.tion 1n this categery. 

Between 1966-6? and 1917•78, gross capital formation 11'1 
• non-departmental undertakiftgs grew at an annual rate ot 

WJ 6 .• 0J' ln constant prices~,. The fact tha- Table 2.4 



~ ·' 

sbo\ts an aimost eonstant a'bsolute 1evel ot erose capital 

fonna*ton ·.1ft m>n-departmental undertttk:i.tlge ln real terms· 

betwee the· yeara 196r;.66 to 1972-?3t lnd:icates that the 

steep deceleNtlon .lo tho "'te ot srowth ot srooa capital 

format.ton 1ft thl.s category, ls not exc1ustvel.f a low beoe 

effect. 

ae hlsh ratee ot growth of publ.J.c lnVl!strftent as 

a wl\01e1 ee well ee tb.o vel"f.aus compOJ'lerl.te wltbln lt prJ.o:r 

to the tn1d-s1xtles .ltlplted" blgb rate of srowth ot demand 

tor tha output ot the capltel pocis. eeotor, erlatas trom 

thls fe.cto:r. This, alone w1th tbe rapid nte of import• 

Stlbsti tutloc durlns this period• .f.lnp11ed e h1sb rate ot 

growth ot the output of the capital goode sector. 

tte now ha"te to toous eoac:retely oa two ·Other 

:actors. The t1rst ls tbe .sharp cteceleratlon .tn the output 

of tbe cap1te1 goo4a soctor as e. whale., as well aa the 

energence ot ·ccneiderable ezceu capacltr lD tbls sector 

atte:r the mtd.•sixtlea. 11le second· la 'he d1tterentla1 

outpu' tm4 capeoit7 trends ln the macblnerj enci eqUipment 

compon&nt end the baste intennediary components o,t the 

cap1 tal goods sector, e.(Jpeciall.y afte~ tbe m1d•slxt1es • 

Firstly, as 1nd1cate4 earUer-1 there was a sharp 

te11 1n the rate ot growth of public investment otter tbe 



a14-slxt1eth Not only was there a tall J.n the rate ot 
srowth of ptib11c investment, but as fable 2.4 ltt4tcatee., 

the. absolute level o~ gross capt tal formation 1ft J'eal term a 

J.a l'lOB•d.epertmental uadertaklngs was almoat constant :tor 

the period. 196s-6ti to 1912-?J• .Along w1 th tble., the 

absolute level of gross capital formation in departmental 

Uftdertakt.ngs remained at en almost constant level tor aD 

eva- lonser time epaa (1965-66 to 1~). 

Clven the teet that gross capital tomatlon 1n these 

two categor.tes accounts for a substantial prodUction ot 
the output ot tbe capital goods sectoa-, thla impUes., that . 
tor rougbl.J the 10 ,ear period after 196,_66, srosa capital 

tomatlon 1ft departmental end ncm..idepartmente.l urtdertak1nga 

was ed.<.Ung eapaci ties tc{tbe capt tal aoocts sector, wl thout 

m.multeneously cl't8tltt8 any additi-ons to the demand for 

the output ot the capital goou. sector;~: In the absence ot 

counteracti.ng .irt:tluences, wbJ.ch are analysed below, tb1a 

would actually have led to an aln!oe-t aero rate ot gro.tt_a 

at the output ot the capital goocls sector, elo.ng with 

1ncreaelng eaesa, capacl ty !a tb1e aeotor,. tor the 10 year 

periOd.• 

the reason wr the baste intermecSiery componen-t ot 
the capital soode sector. bad relatively b1gher rates ot 

6JO'Wth ot output as well as relatively b1gher levels ot 



cape.cl ty utilisation then the maeblnery and equipment 

component. after the· ml<t-sixties, is fir&tlft because the 

a.ccelerator eftec~ s.n a s1tuet1o:n ot decllning rate ot 

~- ot investment (aaawn.tng that· tho' s~:.t.ct rnalt1plie~ 

does . net operate} acts more strongl,- on .machinery S1lCl 

.equip~t·thetl 'basJ.c lntennedlatee •. Tbls .is because, as 

polnte:Ct out 1n the ·first Chapte~, · Ui'lUlte lDQch!nery and 

equipment, ·whiCh exlsts tis acc~ted stocks capc.bl.e ot 
', . 

I . 

proctuctna a flow ot fl.nal goo4s over a. period ot time• 

'bas1c 1ntenne41ates are !!l·tbt nnture ot aniiual llows, with 

reeurrent demand requirements.. l'hia 1mpl1ee, that user 

ln.4ustr1e&t ·can cut baCk on the 4eman4 1'or machiDer:y more 

sbarplJ than they con for basic J.ntermedlatee. Secondly, 

ar.td. more JJ:tportantly• 1 t will ·be argued below, tbnt 'the 

verg factors ~cb caused a d.ecl1ne .Ln. the i'~te -ot g110wtb 

of public iriws~t• e1multBneous1y e:ree.te4 the eoru.tttlons 

tor a relatively .better performance ot the bas1c .tntermetUc• 

'1/f componea,, of the .cap1tal pods seotor. 

Since ·the trends :in public investment t.ntltttmce4 

the pea-formance of the capital. ~od.s seoto_. in .an J.rnporto.nt 

'"'• we now ::(oG'u$· attention on th& facton which caused 

a. decline 1n lts rat• of, growth at'ter tbe tn14•s1xt~es. A 
. ' . . . 

oructal faoto:r Wlch caused a steep decUne in the . rate of 
' 
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fable 2·5 . erose Sclv11"4$8 J.a the Household Sector (3 yeat:tly 

IDOviftg. . .awrege·. •, as a pereente.se ot QDP, at 
cUftteftt prices · 

7 7 _ n•ltai •• r _ rn -.J _ c _lli2!1J n t1 ndBJ ~llntat·-...... r n:a-,-. ..... r WJfr•·n 1 1. ~ ik ,- o il _r - • 'Vtsuc t -u r n••- _ t n•r 1 -• ra 

. 
- .................................. _. ___ .,..__. ... _--..... .. ,,t;d•M• ............ - .............. .. 

19,1•52 
1952-5J ,,,,..,. 
1954-S' .,,,,." 
1956-57 
1951•58 
195&.59 
1959-60 
1960-61 
1961•62 
·196~6J' 
196,.64 
196'-6' 
1965-66 

o., 
o., 
1·1 
a.s ,., 
,.1 
2.6 
2•1 
2t9 
!h1 
,.o 
J•2 ,., 
,.a 

' ,., 

6.1 

'·' s.J 
,.8 
6., 
6.8 
6.2 
9.9 

'•' 5(6) 
*'""" 

&.8 
,~ i,; ,.-a 
s.s 
~; 

"" 

I . 1.. 1!'11 ; ) 

f L_ p 

1·966-67 ,.,. ?.8 
1961•68 2.1 8.4 
1968-69 2.5 a., 
1969-10 2.0 e.? 
1970-11 '·2 9.1 
1971•12 ,.a 8.4 
1912-7) 4.? 8.2 
191.5-14 4.6 8.2 
1974-?J 4.9 e.? 
19~?6 4.9 9.0 
1976-77 5.8 9·2 
1971•?8 '·' 9·7 
1911J.79 6.6 9·1 

' ,- n·s- •• .. 1 P IJFIH• - J a -• ( 
- ftlDl ltfl . Iii 



1950.51 
1"1•52 
1952-5J ,,,....,. 
1954-55 ,,,,.,, 
1956-51 
195'7•58 
195&-59 
19Sg.60 
1960-61 
1961•62 
1962-6) 
196:s-66 
1961+-65 
1961-66 

10$9,.0 

192·J 
S1S.! 
tas.a 
509.1 .,,., 
tas.1 
419.1 
.H4.J 
171·8 .,., 
,,,.o 
et.s.J 

' .
.... ,. .. 
ff;..f•. toG., 

1132•9 

'' 
Year 

1966-6? 
1967•68 
1968-69 
1969-10 
1970-71 
1911•?2· 
1972-73 
191)-?4 
,914-?S 
197,.76 
197&-7? 
1977•'78 

''tt?B-19 

21S9.6 
1731·9 
2110·5 
~,7.9 

2,68.0 
~,s.e 

1115,J 
2&5?.0 
:!llJt.e 
2261.1 
2860.5 
:5414.2 
3421.9• 

Source • 19,.,_,1 to 1960•61 . • From R.N. La1 Cep1tol . 
hlli&Uon aAd 1 ta nnanclas in lftdla lAlUed 
Pub11sh0rs 19?7). table 6.?, P• 118. 1961-62 
to 1978-19 • National Accounts staUsttaa • 
Venous leu~. · · · 

Notetu Net capt. tal tormatlOD flpa'es £1\ current pr1ces 
have been 4eftate4 us.lna ·the .lmpliclt Net 
Domestic Capl tal Fotmstloa 4etlator ( 1970-71 
price•)•, 



powtb. ot publio investment after the ml4•e1xt1ee waa a 

eberp spurt tn the rate oi srou domestic capital fo~tioe· 

111 the houseb.014 sector Ciblring tbls period .• 

1• can be seen trom Table 2.5. which Shows the· three 

year11 moving averagtu~ ot the rate ot sroas domestic capl tal 

tonnation in the housebolcl sector, tbat in 1951•S2t th& 

srosa aome.st1c capital tomat1on 1ft tbls sector constituted 

6.1s& ot the o.n.P.. Br 19~65, thertt ns. an actual decline 

1ft the rote ot investment in the household. $ector tO '•"'• 

How~er1 if the mov1ttg average Q'OUtld t~ year 1965-66 ls 

tGJten• this 1ft41cates a rate ot investment ln tbis sector 

Of 79'• The perlo4 after the m14•s$.xtJ.ee J:Mn.fGVer saw • 

sbal',P increase ln the rate of investment 1n the housebold 

sector, an4 '' 1918-19• the gross domeatlc capital formation 

1ft this sector coastltute4 t.n of the GDP•-

fhe mauni tude ot: the t:norease 1n investment act1v1 ty 

.in the household sector 1& bi'OU8ht out even mo.re sbarply, 

it one consldors the rates ot growth ol household investment 
. " 

<Nrins tb1s period. fable 2.6 shows tb&.t the rate ot growth 

ot net capital formation 1D the househOld sector between 

1951•52 and 1964-65, was a mere o •• pero t;U.UlUJI in constant 

prlcee~ this hOwever aoceleratect sbarplr atter the m£4• 

&lxtiea, and between 1965-66 and 1978-79, the rate ot gr'O'Wth 

ot net capital formation in tbe household sector was ?. 33J' 

per aftl'lvm .tn constant prlces~'-



fhls Increase 1n the J.n,vestment a-ctivity ot the 

househo14 sector after the m1d.•&lat1ee1 which is reflected . 

from the data on both the rate ot lnveatunt, as veU as 

the rates of gR>\tth of .tavestm~ .!G thl.a a,ctor1, created 

an a4dltl.ona1 4emand tor wage goode 111 th:e ecoaoay. Since 

ttu! nte ot growth ot ap-1cul~ (especially toodgl'aiu) 

shOwed no cu:celen'tlon ..mrc.tns thie peJ~lo4*, and the 

consumption baeltet ot tbe w::n."kiotJ claas 1-e lleavllJ .elgl\Gd 
. . -

by the toodpa1n component, tbla adtUtional investment 

acttvl'ty of Qe houeeh014 sector led tofa demand•pull 

1ftflat1on in wase-soou. 



In a eltuatioa were the-re were strong tendenoJ.es 

1~dlftg to a deman6-pull 1ftllat101\• it was not pos&lble 

tor the govemment t., melntaln the s$$e rate of growth of 

p\ll>llo JrWeetment w1 tb.out oreatins ~pablf lfttlo.ttonarr 
~ : . ' 

p"ssure.s• aa4. ther-efore tbtwe vas '" eteep cut in public 

tnvestment after the ld.4-s1-1es. 

f.bere could ~r be an. ob~tc,ioa to the abOVe 

.formulatl.oa, tKtsed oa the emp1rioal data on the eoVln.se 

·end investment pa"eme ot tile bou$.-14 aeotor•· The data 

tndtcate t1rat1y, tbat the savlag$ ot the bous.eb014 sector 

has been consistently blSber thea A. ta investment throusbcut 

the periOd under consiaent.toa. &eeandl.J• especially etter 

the lb1.-abt1ee, then le no te4eacy tor tbe households to 

tblft trom ~d to physical easeta. lt could be 

equ.ed on tbe bae1a of •• abOve taotore, that the 

tncrease in the capital .. fOrmation ot the howsehold:. sector 

e&r tbe mt.d•eS.xUoa, is a collSchtucmc• o-t voluntary 

'.~aving~ 1ft tbls sector. Which oee4 not aecesear11y lead ... . ...-

to J.ntl.aUonU7 preeeurG'S lift the econoay., 
Betor"e d.i s.cu.sa1ftg the tlav 1ft thls kind ot a 

nasonlng1 lt would be revealmg to br-iefly outl:Aae the 

aetr~e«o-1oar used. tor computlfts the S$Vlnge data of tbe 

l!l<tUSehOld .sector. F1ratlt1 the noa•rtnancle1 COIDPOften't: 

ot · sev1ngo ot tbe bousehOlcl s"tor ts c01Qp\lte4 by equattns 



lt wittl the grosa pb.fslcel capJ.tel formation ot the Jtouseholcl 

sector, whleb itself 1s ce1cula.ted ae a raelelual bJ taking 

the 4f.tlerace betweell the total DOss capital. £ormatLon 

An tbe HOIIOmf aftd the gross capital tormaUon 1n the 

pttbUe and private corporate sectors. 41 !be, ftnan.ctel 

assets of the housebo14 sector on the othel' band• ere 

caloula'ed as a 1'881dUa1 by taklfts the 4lfftrenca between 

the total financial eesets ill the economy end tbe firlan.Q1al 

assets belcl by the public and private corporate ·seeto.rs. 

that is, the very methedOlog ot computing the sav!Dp 

4ata iftdtcateo J. ts ex-post nature, eo that the tlgures 1ft 

themselves cannot provld& eaw clues regerdlrlg the VOlUb.tary 

or lnvoluntarg aaM8 ot botAeeh014 eav.l.nge• 

to 'Mtgto wltll, th$ overall Improvement in the rate 

of t1nd. uset torma'Uon 1ft the bouaet.ld sector was 

largely a consequence ot 1ncMS.se4 urbaA ccmstructlon and 

non•tarm inwsfA'nat. Dlls J.a bome out from a s1f.J'Iif1cant 

#.mproven-.ent 1n the rate ot pucca conetructloa, ae weU as 

the continuance of aoderetel;v htgh levels ot investment 

ln tne form ot mecb1fter1 ami equlpment~~2 There is some 

evldertee that thta J.rtcrease in investment is attributable 

to bualftess enterprises organised 1n the form of sOle 

ptoprletG.-.ships an.cl partaership-s,., The cumber ot sueb 
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enterprt.ses hes grown substentlelly, e.s also their 

percentage &bares 1n tota.l tlxe4 asse"ts, total value 

added and total emploJUtent 1ft the priva.ttJ factory sector. 4·3 

Also, there is ev14enoe availabl• to indlcate that 

a subatqnt1e1 portion ot the ittcreased investments by this 

component o t the household sector was tinanced through 
44 .. . . . 

bo.rrow.t.ngs. AU tbis 1mpl!ea, that the entire additional 

investments by the household. sector etter the m1d•s1xt1es; 

caMOt be solely attributed to add1ttone to savings, 

through a cut J:n. consumption. fbat 1St tbe increase in the 

rate ot savJ.ngs ot the hOusehold sector .eftel' the m1ct•sixt1ee 

wa.s not· purely voluntarJ 1n nature., which implies that the 

adell tions to investment by this eector. created an ad.di tlonal 

~demand tor wase-goods .in tbe economy.. Since there was no 

accelereUon tn the rate ot growth ot agriculture after the 

m1ct•s1ltti,es. th1s additional demand. tor wage-goods implied 

a detnand•pull tnflet1on ill wage-goods • 

ln. taet, a part ot the reason tor the 1n.~nese in 

the £1nanc1a1 .assets ot the household sector was tbie demand• 

pull 1nflat1on, which lea to ad41t.tona1 cash holdings by the 

sellers ot egricul tural commo41 tleat; A second factor, which 

accounts .tor the increase .lD tinancie1 aseeta ot the household 

sector a!'ter the m1d-s1xt1e~ is related to the procurement 

p011o1e& ot the government.,· Every add.itionei.l purchase ot 



61 

toodgralns bJ the government, 1n contrast to purchase by 

traders whO an part o~ tbe household. sector 1 tselt, would. 

. lead to a4d1 ti.onal tinano1al hol.dinga by the houeeh014 · 

sector. This is because, sale. to non-government agencies 

would be a transfer ot f1nano1al assets and commo41t1ea 

within the household sector• wn1le sale to the governmen.t 

would be a transfer ot ftnancial assets and commodtt!ee 

between two sectors tn the economy. This would, 1n the 

pure accounting sense show up as an increase in savings 

held 1n the tom ot tiftanc1el assets by the household sector. 

S.t.nce, procunm.ent by the pvernment etter the mid• 

sixt1ee baa been on tbe r1se, in fact, between 1970 anti 19?9, 

the ratlo of procurement to total pro4uot1oa ot toodgralne 

rose from ·1.n to 1a/'~ this partly accounts :tor an increase 

in the savings ot the h0u.seho1<1 sector held .t.n the tonn ot 

tirtanclal assets. Wlllle tb1a, strictly speaking, ls not a 

forced savings arpment, 1 t lut•erthelese shows that even in 

the pure aceountblg sense, the sevlnas rate in the household 

sector after the mid•si.xttes, has bsen art1t1c1al.ly 1ntlated 

by this .factor. 

That 181 the rJ.se in the sav1rlge rate of the household 

sector after the m!d-ehtties,, Which is refleoted 1n the 

ep.1r1cel data 1e on ex-post conacquenee ot a vaned set ot 

factors. The enUre increase in the savings rJ.te 1e not 



voluntary in nature. Therefore, it can be establ1shecl 

that the 1ncreeee ln the rate ot gross capital tormetion 

by the household. sector after the m1d•s~xt1es1 implied 

a demand-.pul.l lntlatlon, whiCh led. to a cut 1n the nte 
. I 

ot growth ot public investment. 

tlblle an increase in tbe rate ot growth ot gross 

capital formation 1D the household sector atter the m1d.

s1xties led to a decline 1n the rate ot growth o:t pub11c 

investment, tb1s l.rlcrease .in the rate of growth o.f capital 

formation .in the household sector implied an 1nerea.s., in 

the rate ot growth ot demand tor the output of the capital 

. goods sector. S1nce household invest.ent is not es 

·~ate~lal intensive• as public investment, especially as 

investment in departmental and raon•departmental undertakings, 

given the greater importance ot construction in household 

investment, 46 t~s increase in the rate of growth ot 

investment in the household sector. could not fUllr 

compensate tor a decline in the rate of growth ot d.emand 

tor the output ot the capital goode sector arising ~rom 

a d.eol.tne in the rate ot growth of public investment. 

Nevertbe.leas. g1 ven the at:'UCture ot the ad41 tiona 

to investment 1n the . househ.')ld sector after the m1d• 
I 

sixties, wblCb essentially occurred 1n capital formation 

1n construction, end within construction under Upucca 

constructl,on• as dist1ngu.1she4 trorn "kutcha eonstruetlon•47, 
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Wblcb usee substan~lal qUantJ.t:t.es ot basJ.c interme41atea 

auob as steel, cement, etc., the .increase .tn tbe nate o~ 

growth ot basic .tntemetU.etes was blgher than the 1noreaae 

1n the rate of srowtb of machJ.nery and ~equipment ar1s1ng 

. as a consequence oi the increased investment act1vi ty by 

the household sector dUf'1ng th1e period. 

!bat is, the higher rate ot growth ot output ot the 

basic intermediary component ot the capital goods sector, 

J.n relation ·to the me.ch.lnerr and equipment component after 

the m.1tt•s1xt1e$, is related J.n en important way to 

precisely tbat factor which eaused. e decline 1n the rate 

ot growth· ot public investment wring this period. ·01 ven 

tbls :relatively hlper rate ot: arowth ot detnand tor 'tl'l~ 

output ot baa1c 1nte~ediatos after the mid•slaties, this 

also resulted in better levels of capac1 ty utl:l1sat.t.on ln 

tbia segment of the capital goods sector. 

We finally consider concretely, the ~elat.tonshlp 

between public investntent and agr1cul ture which was 

outlJ.n:ed tb.eoret1ca11y in secUon•2, and trace its impact 

on the trends 1n the capital gOOds sector. After the Inlet• 

s1)tt!es, 1t became necessary to divert a greater part or 
public Investment to agrioul ture• 1n order to maintain 

the growth rates ot the pre-m1d-e1xt1es pbase~. Tbls 

fol1owa from Table 2.1/l whiCh shows that 'While prior to the 

dlld•sixtios, the at1mulus tor agricultural growth came 



!able 2.7 · Growth Rate ot ,Area, Production an4 Y1eld. 
J.n Agriculture. 

Item 

··-·-------·---··---·-..... -................... ,._ .. ______ ........,. __ _ 
Area 1·4 o.6 2., o.e 
Production ,.o 3.4 ,., 2.6 

Yield 1•4 2.3 1.0 1.3 

SO\lrce: Silltth F1 ve Year Pl.en 198o-8$. 
Covernment o1 ln.d!a. Planrtlng Commission 
(Table 1 ,l)~ \ . . 
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Table 2.8 Cross t»mestlc Capital Formation 1n 
Agriculture Ole. crorea) ( 19?0..71 prices). 

Year GDCP 1ft Year CDCP J.n 
---···-··----6SrlS!RL .. ---..-................... -6~ 
1tso-51 
'1951•52 
1952-53 
19,,.,. 
19§4.SJ 
195,.56 
1~57 
195?•58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-6J 
1963-64 
1964-o6' 
196J-66" 
1966-67 
196?~ 
1968-69 . 
1969-10 
1910•71 
1·971•72 
1972-73 

. 197S-14 
1914-75 

509 
691 
595 
665 
529 
112 
18S 
809 
158 
60S 
1l6 
660 
166 
191 
92V 

1104 
951 
9J5 

1049 
1119 
1298 
1)2J 
1444 
1519 
1.248 

1975-16 
1916-17 
1977-18 

sourccu National Accounts stattstJ.cs•: 

1264 
1886 
2tf89 

Notes& Compound antiua1 growth .rates are calculated. u.slng 
3 tea.r averages at the end points;.; 



1 

.lt waa neceanr1 to accelera.te the rates of gro'Wtl\ of 

produttl.S.ty ettor the mJ.d~aixtS.es, Whlcb as Table 2.7 

showst pew muon taster than the· nte of gi"'wth 1ft art!a, 

for. botb fOod~ ertd ftOD~toottsrat.na duriag th18 c~~ 

period,, 111 order to maiatam a conatan1 rete ot growth 

lh asrtcultuN• 

An accolerattoa b tbe ra'tea &t gtowth ot product1Y1ta 

Sa. o8ftoultUN bad ObVlousl,J to come throUgh peater 

J.nwstmenta in Qlriculture. !t caa be seen trom Table 2.6 

that .nile srou dOmestic capital. format10ft ln asrl.eul ture 

pew at a compound ammal rate ot '•"' between 1951•52 and 

1965-66 at 1970-71 prtces, tb1e accelerated to s.89S Sa real 

t&ms between 1966-6? arut 19'16-17. 'While those ftgut"-es 

relate to total iftveatmente 1ft agrlcul ture. this was 

UJ!ld0u1Jtod1f1 to e large mea8\IN achteved bJ en eqans.lon 

ot publlo investment k\ aer.lculture,. espec1a11g irr.lgst!on 

.after th& mid-abtles. 

lfhlle no complete time aer1ee on public lnvestment 

1ft 1rr1gat1on it ·rtaf11y available, the Importance ot tbie 

factor 0$11 be established 1rtd1reotly. Public sector 

lnvtuttmant J.n 1rr1ga.t.lon an<t flood control• whloh wae 7.9f& 
I 

ot tbe total plam.ed public investment durtns tbo rounh 

Plea, increased to 8·1f' «taring the F1tth Plant 11'1b!cb 
I 
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probabl.y wt4erestJ.mates the .tncrease, aa the Fifth Pld 

document refers to tbe cateprf 1rr1pt1on ·Only.48 Also. 

the percentage ot gross irrigated area to srosa sowrt erea 

ShOwed a &ban- spurt atter the mid•s1Jtt1es.. in ttbleh the 

govemment, no doubt, had. an important role to play. fhe. 

percentage ot gross 11-ripted aN4 to arose sown area whlch 

was 11.1J' 1n 1950.S1t tncr.eeaed to 19.9J£ by 1965-66. By 

19?8-79, tbis had shot up to as.OJ'/•9 

Given the relatively less cap1.ta1 intensity ot 

public .investment ln agriculture, e d1vers1on of en 

lncreastng part ot pu'b11c investment to asnculture after 

the m1d•s1xt1es, implies that rete ot growth of deJDantl 

tor the output ot the capital eoods sector wee :ttedUee4 

evea more than sugested bJ. the ovehll trends 1ft public 

investment. 

It is possible to point out at tbis stage, that the 

whole argument bas .abstracted 1'rom the 1nveatment trends 

in the private corp-orate sector, an4 the overall d.eoUne 

1ft the rate of grovtb. of the output of tbe c•pJ.tal goods 

sector after the m1d•a1stJ.es, clue to the combf:ned eti'ec'ts 

ot the tret'ds 1n publi.c. investmerlt atld househOld investment, 

mar bave been ottset by tbe investment .activity of the 

private corporate sector.· 



Flret1y1 ·the trends 1n private corporate sector investment 

do l'lOt sugest tbJ.a to be tbe case. The gross cap1;tEtl 

tormatJ.on .of the pt-1vate corporat• sector as a percentage ot 

GOP Wblcll was 2.9J' 1n 1950•51 .blcreasec! to 4.~ by 1964-65 

at 1970-71 prtceth Howe-rer, by 1919-80, the rate ot investment 

1n the private oorporate sector had talleA to 2.37& 1ll 1970•71 

prJ.ces.50 Tbat 1s1 there was no counteracting stimulue to the 

demand for the output ot the capital goods sector, arising 

trom the investment a.ctivlty ot the private corporata· sector. 

secondly, even 11 it was tbeoretJ.cally possible to stimulate 

en inerease 1n investment by tbe private corporate sector, 

thle would., accor41.nS:\:, to our argument further accentuate tbe 

demand-pull inflation In the economy an.d provoke fUrther cuts 

1n P'&l>Uc investment •. 



. 
41. Report of the Worklng Group o.n Savings (Feb•• 1982), 

\ pp .• , ..... ~ . . . 

41. Report of the WOrking Group on savings (Feb.,. 1982), 
. P• 16. 

43. Report o£ the tsorklng Oroup' on Savings (~·eb •. , 1982) • 
P• as. · 

44. Report of the Working Croup t•n savincs (Feb., 1982), 
P• 35" . 

45. N.b1r Raksbit • Income,. .saving and Capital Formation. 
A step towards a solut.ton ot the savings • 
Investment Puule • .Bconomi.c antl Poll t1oal 

. tteekly, Am'lual No. Aprll 1982. 

46. Lal~c R,.N. (Allied PUblishers, 1917) PP• 115,118,122• 

47. Report et the Werklrtg Croup on savtnge (Feb., 1982), 
P• 16. . . · 

Draft F.t.fth Five Year Plo and fou1-th Five Year 
Plan • Oovcimment ot ltad1a,Plaon1ng Comm1sslon. 

Sbth .Flve Year Plan, 1960•85 • Government of 
Ind1at Planntns CommissJ.oth (Annextu~ 17 • 
P• 14J• . 

so. Report . ot the l10tk1ag Group on savings (Feb., 1982) 
(Table 4.3, P• '98)• 
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ANALfSlS OF mE DIS-AGOREGADD GROlml 'tRENDS lB 

fHB CAPITAL GOODS SECTOR (195S to 1979) .. 

'l 

~1e the first section ot the seeoD4 Chapter dealt 

with the ~renda 1ft, tne capital goods e~ctor- in terms ot . . 
its break up betweett the maChinery e~cl intermetUart input 

segr11ents1 t1if£i section traces ·t~te· trends in the capital . ' 
gooda sector through a tur~er sub-dtvlsion into Yarious 

tunc:t1ona1 categor1e«h The second. section of this Chapter . . 

attempta an analysis ot the factOrs which have influenced 
• 

the pattern ot growth of the ·capital goods sector· at this , 

d1saagreaated level. In order t• capture some ·ot the . 
i-ectors 1ftfluenc1ns the. ·growth pattem at 1hd1 ~dual 

lnc.tustrtes in the capital gaods sec·tor,. the prod.\lctlont 

:lmpo.-t.G and catmclty. uUlloetlon tren4s1 depending on 
.. 

the ava1leb111ty of data. are ·outlined below tor some ot 

the main iftdu&tr1es 1n the capital goods sector. 

the annual com.po\lftd · rates ot s~owth ot output of . 
lnd1v1dual itldustriee in the c-p1ta1 goods eectorba\te 

been calculated by.tttting a fUnction, logy • A+B't to the 

production data tor the _periods 1955 to 1965 end 1966 to 

1919. The ~ustif.t.cation for taking 1965 as a cut-o.tf point 
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1n analysJ.ng the growth trends 1n the output ot the 

individual lrldustr1es J.rl tb.e Ct1lPltal goods sector, :ls 

because most ot these tndustrlea exb.ibttecl a cteceleratton 

1n the rate of growth ot output after this period. 'fbla 

ls b~t out by Figures 1 to 1. which plot the output 

trends .of a sample ot GOille 1llp)rtcmt 1ildUstr1es in the 

varlo\lS f\.m.ct1oca1 categories of the capital goods sector. 

the ligures indicate a Cece1eration 1ft the rate ot growth 

ot ou_,ut ot these lnd\l&tries roughly alter the m1d•slxt1es. 

In 8Qa1ys1fts the output trends 1n some ot the 

tmpertant tn4ustr1es ot the oap!tal goods sector, production 

ttata 1n value terms at current prloea b:ave been coawrted 

to constant prices (1961•62 • 100) by cteflat.1ng w1tb the 

Bconom1c Advisor• s 'WhOlesale price index ot electrical 

me.eh.S.nery, or non•electr!oal macbine17, or transport 

. eq\lipment• depending en the relevant category 1ft Which 

th.e !ntU.W.<tual 1ndUstrt falllh lmport data in value terms 

have also been expressed in constant prices (1959 • 100), 

br dellat.t.ng w1 tb the iUJPOrt prictt index of ma.cbinery and 

transport equipment provided by the M1n1etrv ot Commerce. 

The baso tear 1961-62 tor produe:tton data and 1958 tor 

imi)Ori data are considered, so that mean.lngtul import to 

domestic availability ratios caft be calculated, in the 

ab&ence ot a common base year price for botb. 
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P:rmn the de.ta on pnductlcm and Ct\paeJ. tlee provided 

bJ the n.c.r.o., cepaottv utll.lsat1on ntea are oalcu.letec! 

br uetng the s~mt>le .index a ~~~~QJ!, • 100. However. thoae 

oapQO.ltJ t.tt1UGat1on rates hove te be interpreted w1tb. some 

cautloa, because~ ot cat'taln conceptual probleme 1nvolved 1ft 

tbe o.c.t.n.•a dellft1Uon ot capaeitJ* 

The 1nd1Y1ttual lndUstrtee ot tbe oap.l.tal pds seotol' 

are clubbed l.n.to varlou sub-groupe based on their 

funct1ona1 character.t,sUce• 

1( .. 1M. t'-1 _ I t Cltlt_· @Iii_. ·at . 1_ ••• 

* The ocmoep\ ot eapQc1 '' used by the EJ.o. T .c. • la the 
@ngifteerlng or technical coneept, eceol"d.1fts to -which the 
capac1 ty of a PJ'!Ociuclng un1 t is the maximum outp11t that 
could be pnd•Jced per Ufti't tlme under nomal WOI'king 
cotld1t1ona. normal \forklna ctmditions being specltied in 
tq~e ot number ot abltts ·per day,· nwber o~ ¥ork1ng 4aye 
per year etc. · 

Aocort.Uns1'• the t1aurea of capacttr azoe reported. by 
the finn on the baSis of awober ot &h1.fte per day and 
m~~Jber of W()flktng days in e ,.,._. a.e prescribed bi the 
n.c.t.D., but aot in aoeor&mca with tt,e1r actual work.lng 
coMiUonn at thQ laotoJ"y leYEtl or technl0$1 l'eas1b11lty 
condl tJ.ona., 

lt has been found tbat this will lead to undereet1matlon 
ot cap~.otty tor cost productth HCW$Vel', s1rtce what 1a 
cruola1 for tbe Ulalysts in ·tbla Chapter Is the re.latlve 
rate& of capocS. t.y ut1ll:&atlon. 1n ,(llf!erent ltldunt_.:loo, 
tht& wderest1mat1oa ot. cspacJ. ty does a.ot seriously affect 
t.ho aftalysts otteNCS. this however. has to be qualified 
by the tact. that theN oot~l4 be a tendency to o•rest1mate 
capacity ia, SOlie industries tor varloua !"etlsons /,. neters 
lnduatn&l Caps.c1ty atut P·~®ctt~n • K.L. Kz-1~a • S.n 
D:lta. !cae ot ln41aa. Economy (ea.) by c.a. R®J.-
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fable '.1 Trends la the Tea MachiDery .Industry 

Year Output 
(Rs. m1111on) 
1961•62 
pr.t.ces 

QUtput 
(Rt:hm1111on) 

(.Current prices) ·---·····----................. ___ .... _... ________________ .__ 

1955 8.1 6.8 
1956 9·2 -. ?.9 
1957 6.5 s.e. 
1958 1.8 ?.1 
1959 9·7 g.o 
1960 12.6 12.1 
1961 17.9 17.? 
1962 '15;;4 -16.1 
1963 15·5 16.6 
1964 11·9 13.2 
1965 10.8 12·5 
1966 9·5 11.6 
1967 .. ,., 20.0 
1968 ,,., 17.8 
1969 10.9 14.9 
1970 a.o 12.0 

1971 '·1 10.0 
1972 7··4 13.0 
1973 9·5 18.0 
1914 8.8· 22.0 
1915 9•5 27.0 
1976 10.? 51·0 

Contd •• 
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Table 3·1 

Year 

1m 
19?8 
1979 

OUtput 
,(Rs. m1ll1on) 
1961-62 . 
prices 

10.9 
1·2.2 
g., 

, . 

OUtput 
(Rth_ million) 
(~r.rent prices) 

32.0 
38.0 . 
35.0 

souroe a o.Q;) .T.n. A!mual Reports (_~·~ Centre tor 
MQnl to ring In41an Economy .. Production 
en<l Capacity Utilisation ill 620 Industries • 
1970..19 •.. ' . ~ . 

Note • OUtput Deflated by using Economic Advisor's price - . 
, Irutea tor non•electrical Macblnery (1961•62 • 100). 

Bq,uatJ.on tl"edl loQ • A+Bt. 

For the period 1955-65: 

ft squared • 0.4,9305 

A (Alpha) • 2.066$ 

B (Beta) • o.06LJ>1 

For tbe period 1966-19 s 

R squared a 9•00456 (-o') 

A (Alpha) • 2•32,S 

B (Beta} • 0.0055. 
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Table ).2 trend.a 1n the 011 MU.l Maeh.tnery Ittdlut;~ 

Year ouq,ut Otltput 
(.Rs.mtllion) (Re. mi1Uon) 
Q.lrrent · 1961•62 
pr1cea prJ.ces 

--------------·---·· ... --.................................................. . 

1"' o.? o.s 
1956 1.1 1·3 
1957 2·7 s.o 
1958 2.9 3·2 
1959 4.8 5•2 
1960 NA NA 
1961 NA NA 
1962 ,., 3·0 

;.,. 1963 ).2 ,.o 
1964 4•1 4.2 
196S 4.1 ,., 
1966 4.6 ).8 

1967 ,., 2.6 
1969 S~1 5·9 
1969 t..e ,., 
1910 10,0 6.6 
1911 ?.0 .. , 

Contd •• 
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Contd ••• 

Table 3•2 

1972 
1913 
1974 
19?5 
1976 
1977 
19?8 
1979 

CNtput 
(Its • million) 
cunent· 
prices 

1·0 
NA 

-10:.0 
,.o 
7.0 
6.0 

. 1.0 
NA 

4.0 
'HA 

'4.0 
).2 
2.4 
2·.0 
'2•2 
NA 

. . . . . . ,1\~ . .. 
Souroet o.a.T..D. AMW11 Reports.·--: Centre for 

Monitoring Indian Economr • Productton 
and. Capacity UtJ.Usation Ia 620 Inttustrles 
1970 ~ 1979. . 

Notes 1 Ot.atpu.t 1n value terms are della ted by using 
the Economic AdVisors \'lbolesale Pr1ee IDd.ex 
of Non•eleotrlcal Machinery 1961•6:! • 100. 

Equation f1ttiuu logy • A+Bt. 

for the perlotl 1955•65 1 

R equare4 •·0•421896 

A(Alpha • 0.4?;4 

B(Beta) •. 0.1035 

for the period 1966-79• 

R squared • 0.2S7lt19 

A( Alpha) • 1e4152 

D(Beta) • -o.Oit4s. 
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feble 3•) trends in the SUgar R111 Jqachlnel't !n®stry 

Year OutJrUt OUtput Imports Imports Lttm2df 
(b .Ullcm) (Is 101111on)(Rs lltlllton)(Rs millton)Domest: c 
C"W:Tent 1961-62 · current 1958 Avail• 
Price& Prices Prices Pr1ces ability .................................................... ------------..................................... 

19J5 1.1 2 .• , !9.9 MA NA 
1956 ).0 ).5 89.? NA NA 
195? 16.2 18.2 48.7 19.8 0.81 . 
19,0 20.0 2'·2 so.4 so .• 4 0.70 
1959 32.0 ;54.6 18.0 18.4 o.,, 
1960-61 44.0 45.? 10., 10.2 0.18 
1961-62 48.0 u.s '·' ?.1 0.1, 
1962-63 64.0 61.2 2·9 2·? 0.04 
196J-64 61.5 57.4 ,.o 2·4 0.04 
1.964-65 88.3 79.8 ).9 ,., 0.04 
1965-66 15.1 65.1 ,.2 2·5 o.04 
1966-67 9'·' 7&.6 2.1 1.0 o.o1 
1967-68 84.8 ''·' ,.o 1.2 o.oa 
1968-69 110.2 $,.4 ?.1 2.9 o.os 
1969•70 128.2 94.0 5·1 2a4 0.02 
1910.71 146.) 97.0 1·5 0.6 o.o, 
19?1•72 16!1.0 99.1 2.0 o.g 0.01 
1972-13 ,g,.o 108.9 o.a o.J NeglJ.glb~ 

191)-14 2:12.0 111.4 0.6 0.2 • 
1974-75 25a.o 101·2 o.s 0.1 c~" ,:_'fj 

Contd. •• 



Year 

19?S.76 )0).0 106.1 NA NA NA 
1976-17 311·0 1JO.e RA NA NA 
1977•18 40s.o 151·4 0.1 o.o o.oo 
19?6-19 ,,2.0 106.) 2.? 1.2 0.01 
1919-80 . J49.0 95·1 o., . 0.1 Negligitile 

.sourcec (Pro<Nc"tion)t• Indian Stiger Year Book 1972-73 • 
N.--bl1shed. by th_e Indian -~gar M1U-1 s _A.ssociation• 
Pro<hac·tion data tor 1970•79 t.rom Centre tor 
MM1 to ring Indian Econornr • !Todu.ctlon and 
CG.peclty Ut111satlon tn. 620 Industries 1970.79. 

lmports• Jute statlstlca Relatlnc to the ln<ttan 
Economy • Yartous Issues. 

NoteEU OUtput in value terms are deflated by USlnS the 
·Eccmom1c AdVisor' a Wholesale Price lildex ot Non
$:lectr1ca1 Machlnert 1961•62 • 100. Imports 1n 
value_ terms_. a_re c:tenated '-S.i.rla the import price 
iftdes ot .macb1nery and equipment ( 195&.100}, 
provided by the Minlstrv ot Col'lberce. 

Bque.U. t1tte4t logy • A+it•; 

For the 'perlo4 195s-iSt 

R squared • 0•180622 

A(Alpba) • 1•6144 

11(Beta) • 0.)186 
ror the period 1966-?ti 

a squared • 0.5,8616 
A(.Upba) • 4.J761 
B(Beta) • O,OS24 



Year 

195, ,, .• 6J.7 NA . 
1956 "·0 84.1 fiA . 
1951 99.0 111.4 190.8 . 
1958 n.o eo.? 108.9 
1959 81.0 8?.6 93·1 
1960 156.8 16).0 161.2 
1961 200 .• 1 202.1 26,.9 250.8 o.,, 
1962 247.0 .e&.4 26).9 249.0 o.,, 
1963 351.1 m.a 246.6 191·3 0.38 
1964 419.8 m.s ~"·' 229.8 0.38 
1965 446.6 J84., 284·2 218.6 0.36 
1966 416.4 ;540.8 J04~s· 142.3 0.29 
1961 371.8 292.0 278 .• , 113·7 0.28 
1968 346~1 261.8 15?.8 64~9 0.20 
1969 4)?.9 321.0 97·1 4o.s o.,, 
1970 5J9e2 370·8· •• o 34·6. 0.09 
1911 ,60.9 341·2 126.? 56.6 0.14 
19?2 682.8 389·3 164.1 .51+.? 0.12 
1973 8,1.1 44?.2 172.4 48.2 0.10 

eoatd ••• 



COntd. ••• 

Y·ear Output OU;tput tq,orta. . Xmports ImpcJ;Sm. 
(ttl million)(~; sntllton.)(RI m.U1J.oa)(!i m111lon) Domestic 
Current 1961•62 current 1958 Ava1la-
Prices J?rieee Prices Prices b.U1ty 

-...-... -...--... ~----........ --.---.. --.. -------··--·-------..---
19?4 
1975 
1976 
1971 
1978 
1919 

1.21).0 481.3 16?.1 43.1 o.oa 
1315·6· 460.6 . 179.3 
1466.1· 507•3 129.1 54·7 0.10 

1381·0 4?1.0 187.? ' 91.1 0.16 
1844.1 59() •. , 

2361.6' 643.8 

" . .. \ 

(Output) For 19S5-S9 • Pro~ea ot ln&istrial 
Development 1961•66 • Plarmins Commteslon. 
For .1980•70 .... J\Jmual survey.ot Industries. 
Fer- 1911•79 • Indian textile Bulletin • 

Notes a 

· Ya'tloua Issuei:J. · · 
(Imports)dtandboO.k of Statlst1. ca on t)be Cotton. 

Textile lndUstrv (11th ed. - Indian 
· Cotton MJ.Ue Federation ( Retere to · 

t1nanc1a1 rears,). 
Output 1n value terms. ere, deflated ustna the Economic, 
Advisors Wholesale Price . Index £or Non-electrical 
maeblnerf (1961•62 • 100)4. Import figures are ' 

detlate4 w1 th the Import Price Index ot Machinery 
and Equipment ( 1950.100) prov1de4 by the Ministry 
ot Commerce. · , · · 

Equation fittecSt l.o&r • A+Bt. 
For tbe period 1955-65• 

R equare4 • 0.918911 
A (Alpha) • 4.101' 
B(Beta) • 0,1928 

Fer the pedod 1966•79: 
R squared • o .861812 
A (Alpba) • 5.6,27 
B( Beta) • o.oseg 
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fable J.5 trends .t.n the wagon Iru.tustrr 

tear 

' 

1955-56 
19!)6t.'7 
1957•58 
195&-59 
1959-60 
1960-61 
1961•62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967•68 
1968•69 
1969-70 
191'0-71 
1971-72 
1972•73 
1973-?4 
1974-?5 
1915-76 

. 1976-77 

Outpu't 
(thousand 
numbers) 

17.J 
11.1 
s.s 
8.2 

'12.5 
1?.6 
20.5 ' 

2,.8 
23 •. 5 
16.6 
1?·7 
15.8 

.14.0 
1_0.8 ·a,., 
10.8 
-12·2 
11.1 

_ lmporta 
(Its m111.t.on) 
current 
prices 

151.6 
215·2 
2.81.0 

299·' 
32?.4 

25'·' 155.0 
210.1 
217.7 
2J2e5 
~48.? 
164.4 
221.2 
1S6., 
,,,.a 
140.1 
199.4 
202.0 
253.J 
252·5 
m.6, 

Imports 
(a, a1111on) 
1958 prices 

470.5 299., 
J34.1 
246.; 
146.2 
255.4 
1?4.2 ,,,.a 
191·' 
16.8 
92.1 
64., 

48.0 ,.., 
89.0 
67., 
70.8 
66.1 

contd •• 
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Conta .••• 

fable '·' 

Year 

1977•18 
1918-"79 
1919-80 

12.2 
10.8 
10.8 

Imports 
(a,:n1U1on) 
curnmt 
prlcea 

111.5 
124.2 
293·1 

88.1 
51.2 
99.7 

source 1 (OUtput) Beelc statistles Relatlng to the Indian 
E.ol'lOmy - various Iasues. · . 

(Imports)Bas.t.c S'tatlet1cs Rel.at1ng to the Indian 
Eeonomr • various lssuee. 

' . ' 

Notes a Imports are deflated. ualng the 1tnpo rt price 
1adea ot machinery an4 equipment ( 19.58•100) 
prov1ded by the Mlttlsttt of Co:r.rnnerce. .fb.e 
lllport. tiFMa g.l.ven ar·e those tor ftilway 
vehicles wluch are taken aynonytaOuslJ wltb 
wagons here. · 

Equation fitted a logy ., A+Bt ~, 
Fo:r the period 1957.,.65' 

R squared • 0.4)2119 
A (Alpha) • 2·1223 
.B (aeta) • o.0968 

For the period 1966-79• 
ft squared • 0.394002 
A (Alpba) • 2.107J 
B (Beta) .-o.0316 



19S5-56 
1956-S? 
1957•,8 
1958-59 
1959-60 
1960.61 
196t-&2 
1962-6) 
1963-64 

.1964-6, 
1965-66 
1966o-67 
1961•68 
1968-69 
1969-70 
19'10-71 
1911•72 
1972-13 ,,.,..,,. 

·. n &JJ .... '.l.!l :a-. 'r .r 

OUtpu.t 
(tfumbera) 

1?9 
22J 
249 
268 
279 
272 
248 
246 
234 
248 

·23J 
240 
185 
185 
1'21 
12? 
107 .,, .,. 
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CObtd.,.. •• 

Table 3•6 

Yea:r 
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OUtput 
(Hwnbers) ______________ ...........,_..,.. __________ ..,. _________ .... 

1974-?J 
197,_76 
1916-17 
1971•18 
1978-79 
1979-80 

source • (Output) Bade Stat1st1cs Rela tlng to 
the tn.41en Economy • Various 
Issues. . 

Equation fitted: logy o A+Bt. 
For th.e pertott 1955-65; 

R equa~e4 = 0.995679 
A (Alpba) • 5.-4,13 
a (Beta) • 0.0115 

1-•or the period 196&.o19 a 
R. Sf!U8t'e4 e 

A (Alpha) • 4~9151 
a (Beta) • -o .• oooa 
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Year · 

1955 9048 
1956 14121 
1957 1!;581 
1958 15021 
19,9 19807 
1960 21528 
1961 25"' 
1962 26880 
1963 28J80 
1964 ,,516 
'196" moe 
1966 34931 
1967 ,,4,9 
1968 ,5037 
1969 )5149 
1910 40538 
1911 40598 
1912 J74S1 
1915 42;$5 
1974 41654 
1915 38007 

%mporta 
(It ldllloa) 
C\lrretlt 
priees 

2.5 
2?.6 

1J9.6 
16.2 
39.3 
24.4 
12·2 
10·2 
12.0 
16.0 
28.8 
14.9 
16.7 
)5.0 
12·1 
10.1 
2.3.6 
5.7 
J·2 
3.7 
6.9 

Imparts 
(b m111lon) 
1958 
prices 

228.9 
16.2 
40.1 

2'·1 
11., 
9.6 
9.6 1,., 

22·2 
1·0 
6.8 

14.4 
,.o 
4.2 

10.5 
1·9 
0.9 
-0.9 

conta •.•• 
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Table ,,1 

Year 

1976 
197? 
1978 
1979 

Output 
(Numbers) 

42426 
S648S 
48462 

Imports . 
(Rs m1U1on} 
CUT'!'&nt 
prlcea 

1·5 
25·2 
es.a 

Imports 
(as m11Uott) 
1958 
prleea 

0.7 
11.6 
29·2 

------------------------------------------------sourcet(OUtput) stet1st!ca1 Abetraet, India. (c.s.o)• 
-various lGSUEUI• 

(Imports) Baele St9.ttst1cs. Relt1t1rtg to the 
Indian F.concm.y • various Issues. 

Not~uu ImlX)rt data In eurr~t prlcea are deflated. 
w1th the import price index of machinery 
and equipment (1958 • 100) pro'V14e4 bJ the 
f.tinistry of Commeret• en4 Imports refer to 
tlnanclal years. 

B4lflat1~n t1ttocU logy ·= A+Bt. 
F~r the period 19S5-6S: 

a sq,uared c 0.914.244 · 
.A (Alpha) = 9.3385 
B (Beta) • 0~.12,1 

Po•· the period 1966•?9c 
R SC{.latted • 0~515262 

A. (Alpha) .- 10.4349 
8 (Beta) • 0.0209 
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Table- , •. e TrendS 1ft the AUtolllOb11e IndUstry 

Year 

195, 13602 
19.56 17128 
1"7 1"10 
1958 11J58 
1959 16648 
1960 24588 
1961 28716 
1962 ,0924 
196, 2:5808 
1964 JJ624 
1965 ,,.o 
1966 )7404 
1967 38910 
1968 44601 
1969 4,101 
1970 45143 
1971 50275 
1972 521,2 
191.5 55247 

Imports 
(lk million) 
current 
Price a 

14:5.0 
186.2 

"'·3 .2,0., 
306.1 
:545.1 
))0.0 
271.2 
28!.3 
372.6 
326.2 
.50,.0 ,,,.o 
31,:.6 
210.9 
234.5 
31J·1 
306•2 
,46·) - .. 

~om 
(fb, mtUlon) _ 
1958 prices 

546.4. 
2~., 

,12·3. 
,,,.o ,,,., 
255.8 
226.6 
,,o.s 
250.9 

1.41.6 
135·9 
129·1 
8?.5 
91.2 

166.8 
102.1 
96.7 

cont4 •• 
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:able J.8 

Year 

1914 
1915 
1976 
1971 
1918 
1979 

OUtput 
(Numbors) 

.,_ - "&JfJ . Jl • - ,. -

46810 
31&«.1 
39554 
41900 
45600 
42800 

. 1 

Imports 
(Rs mUl.ton) 
currellt 

. J?a:.\Qt§ . ·- ., .•. • •- - tr 

491,.2 
60,., 
1,0.9 

Imports 
(e; million) 
1958 prices 

r 1 - ,_ .• ..-. .. ,1 a_ r 

2)8.4 
278.9 
248.6 

SOUrce: (OUtput) Statistical Abstract, India ·(e.s.o.)• 
various Is:!Qes. 

(Imports) Brudo Sta.tl sttos Relatin.g to the 
T.no.ien Eeonomy • various Iesuet:h 

Noteet Imports a.t current pn.ces are detlated with 
tile import .Price index ot machinery and 
eq~pm.ent (1958 • 100). Provided by the 
FJ.n1stx:y t~f Conunerce. Imports refer to 
t1n~nc1al years. · 

Equation t1tted: logy • A+ilt• 
For the period 1955·6~U 

R equnred • 0.757569 
A (Alpha) • 9.4519 
! (Beta) a 0,1024 

For the 'period 1966-79; 
R sq~~red * 0.96834 
A (Al.ftha) • 10.6685 
B (Beta) • 0:•00)1. 

·.•. 



!able J. 9 ·frena tn the Diesel Engine Industry 

OUtput 
(Numbers) 

Installed 
capacity. 
(Number} -·------·--···---·----... ------·----*"'"-· ......... --............... 

19SS 
1956 
1957 
1959 
1959 
1960 
1961 
1962 
196J 
1964 
196J 
1966 
1967 
1968 
1969 
1970 
1971 
1912 
197J 

10220 
1201, 
166J9 
25?66 
J03JS 
41680 
44484 
42648 

'''so 692}6 
eea68 

101144 
11490J 
116149 
137602 
66136 
84189 
78248 

1:t765! 

17820 
2.2164 
22164 
22164 
23220 
36356 
41292 
41292 

' 43692 
43692 
71J12(123.5) 
71312(150.2) 
69084(166.3) 
6246o(185.9) 
69312(198.5) 
17064(85.8) 

155o04(S4•3) 
183996(42.5) 
183996(74.8) 

<;:onttt •• 



Cmtct ••• 
Table 3•9 

Year 

1914 
1975 
1976 
1917 
1978 
1979 

1t0580 
140304 
106620 
1WIOO 
1)6600 
,,9900 

Itlsta11e4 
~ac1tf 
(Number· 

295992 (J?.4) 
295992 (4;7.4) 
.,04284 (JS .0) 
304600 (42.6) 
304600 (44.S) 
S04600 (45.9) 

-·••n-u-•-·~-·----••---~·------------------.--~.--------
sourcet CapaoS.tv a ·Prod\icti.o•u (1955-76) • 

Stat1stlcal Abstract, India varl.oua _ Icsues 
8971•79 )• Centre for fJion1tor1ng Indian 
Economr • Produc~J.on and Capael ty ~.:_ ;.-~ 
Ut1Unt1on in 620 IndUstries 1970-19. 

Notes& F1e,urea 1.n brackets lndlcate capac1 ty 
ut!llsation rates. 

Equation fi'ttedt log • l+llt. 
. . 
I'Or tbe ported 19,5-65t 

R squarod .. 0.958452 
A (Alpha) • 9·3'36 
B (Beta) • ,0.2011 

For the per-tort 196~19&. 
R squared • 0.14029t 
A (Alpha) • 11 .• 4867 
S (:seta) • 0.0214 
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fable ).10 trcm.ds lathe COal IndUstry 

Year Output 

.._ ......................... ~ ...... ~---is~:J:~ ........... _ 
195, 
1956 
1951 
1958 
19,9 
1960 
1961· 
1962 
1963 
1964 
1965 
1966 
,961 
1968 
1969 
1970 
19?1 
1912 
1973 

., 
39910 
44104 
46074 
4?829 
5259, ,., 
61370 
65956 
62440 
6?162 
61974 
68223 
7081'1 ,.,1 
?3698 
11824 
75658 
71S70 

Contd ••• 
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Year· 

1914 
197S 
1976 
1917 
1918-79 
1979-80 

Ou.tput 
· (thousand 

tons) 

84102 

''911 
104900 
1~0J900 

102000 
103900 

SOUJ-otu (0\ttput) - ( 1955-?S.) • Statistical Abstract 
various lssues. 
1915 • 1919-80 • RBI Report on 
Cu.rrnor· and Finance 1978-79 and 
199o-&1. 

BqUat1on fitted t logy • A+Bt. 
For the period 1955-6St 

a equanct • 0.966,2? 
A (Alpha) • 10•5658 
B (Bete) • 0,0581 

Por the periOd 1966-791. 
a equa:re4 • o.eB7148 
A (Alpha) • 11.0746 
B (Beta) • Q,~0385 



Year 

195J 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
196, 
19M 
1965 
1966 
1967 
1968 
1969 
19?0 
1911 
1912 
1973 

100 

4,,9 
5008 
56'91 
6186 
69!6 
18JS 
824f 
6586 

''" 9690 
10,78 
11059 
11J10 
·11943 
"'620 
13956 
14928 
t5756 
1.5006 



Cont4. •• 

fable J•i1 

1974 
1975 
1976 
1971 
1978-79 
19'19-80 

1426S 
16US 
181QO 
19200 
19JOC 
11600 

1.-iliJdf\ts.t·~ ·1. ·1 i 11• _11' I a· d g. _ 1 J t;if Jlli '___ ·e t : f 'ililb)l _·. 

Equa1tltm ft.t'Cedt log • A.at. 

sur the period 1955-oS; 
a equant! ~ 0 .• 918866 
A (Alphe:) • 8~,.1,38 

B (Beta) • O.OSJ' 
ror the period 1966-?9# 

R a-qunred • 0.881182 
A (Alpbe) • 9.3424 
D (Beta) • o.CQ~]_:_7 

i J l - i -: I I I 



table J,.ta fl'ende in Flftlshed steel 

1955-56 
1956-57 
1957•58 
1958-59 
19Sg.6o 
195o.61 
1961~2 
19621, 
1965-64 
19124-6.5 
1965-66 
1966-6? 
1961•68 
1969-69 
1969-70 
1970-11 
1971•12 
197<:-?J 
1'9.,.74 

12.80 
1359 
1458 
1459 
1195 
2JJ1 
29,9 
Je64 
4347 
4SC8 
4604 

.4567 
4113 
4860 
5031 
4810 
4826 
5430 
S193 



Contct •••.. 
table 5.12 

Year t'\1 ....... .... 
·~ ...... ,. .... ~ 

(thOUsand toaa) 

19~15 

1975-16 
1976-17 
1917•78 
191'9-?9 
1919-80 

5694 
S759 
1620 
1765 
8059 

"'' 
source~ O"atput • 19!l!i-S6 to 196S.66 • 

S'tattGUQS ~~ the liroll an4 Stell 
Indue;tz-y in India 1910. 
1966-6? to 19'19-80 * SAIL Rtmdbook 
191;.?6 and 198o..&1 .• 

Bq.uaUon .ttttetls lost • A+Bt. 

PC!' ~~~ peri,cd 1955-651 

n ·~ • o.9466E6 
A (Alpita) • ? •. 012? 
8 (Beta) • 0.1544 

Por tbe period ~79t 
- R squared • o,as1t.t08 

A (Alpha) • 8.)!14 
· 1 (Beta) iJ o.OWJ4 
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!'able '·"' 'lr'ada 1n tht Machlfte 1'oo1 lndustrr i . . 

,,,, ?.4 8.8 52.9 
1956 10.6 12.J a,., 
19S1 ;,.4 26.J 146.1 09., 0.90 
1958 J40 

• • 51.6 14J.t .. , .• 0.?9 
1959 41.6 .,.o 162.9 166.2 0.79 4:S.6 
1960 se.6 60.9 209.4 ao:s.J 0.71 4?.8 
1961 85.2 86.1 1?8.9 168.8 . 0.66 , ... 2 
1962 120.1 '114.9 189., 171·2 0.60 ''·' 196, 167.8 196.? '"'·" 252•1 0.62 189.? 
1964 209.? 189.6 344.4 m.o 0.60 240.6 
'1965 $.6 219.1 312.1 2?0.8 o.ss 3?J.6( 68.1) 
1966 284.8 2JJ.1 4JO.o 200.9 0.46 418.1(68.1) 
1967 84·? 196.8 )94.0 160.8 o.4s 492.0(51.8) 
1968 .a06.) 156.1 J».1 ,,,.9 0.41 632.0(32.6) 
1969 266.7 19s .• s 189.9 78.8 0.29 ?ot.O(J?.6) 
1970 , •. , 248., 1&;t'.o 71.2 o.a2 693.4(54.0) 
1971 so,.a 306·1 21?.1 •. , 0.24 ?91.2(6J.6) 
1972 494.6 282.0 2!46.4 18.8 o.aa "' .s(6!;.e > 
1913 622.6 521·2 286., eo.o o.ao gee.?C6J.o) 
1914 844.5 355.4 294.6 7?·1 0.1& 1077.0(8!.1) 
1975 1040.3 ,64.) 440.5 •• •• 1266.0(82.2) 
19?6 11GB.5 404.J 444.9 187.? ·0.,2 1212.0(96.6) 

Contd •• 



Con:td ••• 
Table 3•1' 

1977 1095.? 
19?8 1210.6 
1919 1JS8.) 

'"·' )81.,, 
414.8 

351·2 1?).4 o.,t 15J0.0(71.7) 
395·2 182.1 o.,a 1600.0(15.7) 

1600.0(9?.4) 

source• Productlon and ImpOrt data have beet~ t•ken from tbe 
intomatloa p.ro'ddtd by the Xlldlan Macb1ne Tool -· 
Manufacturers' Asaociatlon. 1netal1•4. ~aclty -ta 
18 taken trom stati.sUcal Abst'tact(varJ.ous Isaues). 

No teet Output tn value tems are 4etlate4 ·by uf.as the &40nomlc 
lutvJ.eor's ~oleeale Price lade: ot No~lectr1oal ·· · 
Nacblnen ( 1961•62 • 100). . Imports 1n '!'alue teJ~ms eN , 
deflated 'by ". elfts_ .. the lt!JPOrt prlc_ e l.nctea ot macbtft_· ew · 
an4 equipment (1958 • 1•), proVJ.ded by ·the MJ.nlstry ·· 
of Cotmneru. · · , ·_ 

Equation f1ttedi loav .. A+Bt. 
- ' . . - ~ 

for the period .1~5.5~85: 
a 8Cl1JarG4 • 0.•972102 
A (.Upha) • a.4J26 
B (Beta) • G •. :JIOS 

For the perJ.od. f966-;~9;: 
1\ squared • o.&t1649 
A (Al.pba) • 5.2355 
a (Beta) • o.0615 



Year 

19J' 
1956 
1951 
19SS 
195~ 
1960 
1961 
1962 
1963 
1964 
196, 
1966 
1967 
1968 
1969 
19?0 
1971 
1972 
1973 
1974 
197!1 

106 

Table J.14 !h"elld& &n the Ball aDd Roller Bearluga 
la4ustry 

~· 

Odp\lt lnstaUed Imports . Importe 
ea~olty (a, mUlion) (~ mi.UJ.on) (mJ.llrn 

NOS•o (m1U.1ort. 
mos.) 

Q.arren~ 19.58 prices Pt"icee · 

o.t 4.0 
1.a 1J.8 

' ' 

1.?. J1.0 !$0.8 

2·1 19.1 19.? ., 

1.8 u.a 23.7 
,.2 J().9 ss.e 
•• 4?.0 4tt.J 
).9 46.8 44.2. 
s.o ,.,.8 ,,.o 

'·' ,2.1 ,.,.,. 
• • 

e.s 11.9(69.7) 62.0 4?.? 
; 

9·2 11.6(79.3) 19., J?.1 
sg.o ,6.J 

12·1 12.?(tS.J) ,., 32·1 

"'·' 11.2(118.8) n.a )2., .,, ... - 15.8(82.9) 94.4 36.? 
21.8' 15.8(138) 122.6 54.? 21., 20~1(1011) 107.7 35.9 
.2).4 a.?(;os> 117.3 J2.8 
:n.·a 22.7(98) 1J4 •. 2 4'1.7 
6~3· 29•1(80) 113·~· 

Qmtct ••. 



Table ,.14 

1916 
1917 
1978 
1979 

Output 
(111111011 
Nos.) 

27.7 
28.6 
u.s 
28.·6 

Xnatelled 
CaPacity 
(ml;tlton 
Boa.) 

31.1(89) 

J1.4(91) 
J1.J(94) 
J1.4(91) 

211.9 
1 

266.4 
; 

474_., 

~orts -
(ts mUl.lon) 
1959 prices 

10~•9 
1~.8 

16·1.3 

SOUrce e Output end Installed eapac1\y. . 
195f!-60 • Irro~e of Industrial 
De~el~rnent. 1961· .. 66 • PlaM1ns Cotmrt1as1on. 
1960-79 e. a. f .D. Annual Reports anct 
Centre tor- t.tonltori~s Indian Econ.om.v . 
Product10~;t d4 .. ·capac.ttr Ut111aat1on in 620 
I:nwatrtea 1970 te, 1979. 

Impol"ts•Baelc S~tlstlcs Relatb.g to the In~~ 
Bconomy •· vanou.£ !$SUe&• 

Notesl Imports e.t oumnt prices a.re deflete4.witb 
the :Import Pr1ee ln4ex ol Me.chl..nerr an.4 
~pment. ( 1958-· 100) .proVided by th& 
Mlrd.stry o~ Commerce. Ir:npot-ta roter to 

· tl.nanotal year (rtguree in . brackets 11ve the 
cept)lc1ty ut111satlcm rates) • 

. 
BquatlOil tlttecu logy • A.Bt 

For the period 19S.s--65: 

R Squ&Md ! • 0.9?a4~ . 
A (Alpha) • .0.0100 
B Uleta) • o.20J3 

, For the period 1966-?9t 
a squared • o.aaO?J' 
A (Alpha) • a.J6SS 
1 (Beta) • o.oags 
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Year ll)stalled 1mPirts . Imports 
Capacity (as million) (Is million 
(thousand CUrrent 1958 Prices 
H.P) Prices · ..... ~ ... ----.... ~ ....... e--.----............................................ . 

195, 252 200. ,,., 
1956 '59 340. 20,~1 
1951 470 340 53.0 86.9 
1958 62) J40 28.1 28.1 
1959 575 340 23.9 24.4 
1960 696 602 ,,.9 :51.0 
1961. 829 602 26.6 25.1 
1962 986 11,6 29.2 2!h? 
196, 1182 11J6 28.-7 23·0 
1964 1)11 1136 . ao.~ 17•4 
1965 1702 1352(125.9) 51·9 44., 

' 1966 1985 13Ss(146.2) 62.0 29.0 
1967 1988 1416(140.t.) 2'·7 9·1 
1968 1785 2218(80.5) 42., 17.4 
1969. 2078 2569(80.9) ,1.9 15·7 
1910 2196 2569(108~) 34·' 13.4 
1971 2330 2569(90.7) ·. t.s.o 20.1 
1972 2946 2735(107.7) 49.1 16.0 
1973 298, 5008(59.6) '62.9 17.6 
1914 2891 5012(5?.7) 82.6 21.6 
1975 3647 5418(67.5) 12S.6 

Cont4 •• 
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Contct ••• 

l .•. '17'Siii. -~-~~)MH. _I .. . . T I ·r ~ .1 117"' f ··g- C_!IA-

Year 

1916 
1917 
1918 
1979 

)499 6652(52.6) 
4000 6700(59.?) 49.3 2J •. 9 
4100 6?00(61.2) 60 .• 4 21.8 
J700 6700(55.2) 86.0 29.3 

sourcec Pro&lctto:n. ot capacity 
1"1-16 • staUst!cal Abstract, ·xl'ldta (c .. s.o~) • 

various IsS\lGe• 
1971•79 • Centre tor M.onitorln.s lrutle.n Economy • 

Pro.· c:luctton and ca2ac1t. ,, U'tllieatlon 1n 
620 Industr!ii!s 1970.79. 

Imports t · Basic statts \:be Relating to the 
Indian Economy • var1o'..lS Issues. 

Notetn Imports at current p:t'l(H!S have -beett deflated with 
the Import Price Inclex ot l\1aoh!nery nnd Equipment 
provJ.ded by .(1958 • 100) tht\1 MinJ.str, ot Comraeree~ 
lmpon dr'1ta ref•n•s to financial veers. 
figures 1n brackets ~f.er to capacity utilisatiOn 
rate«~• 

Equation f1 tte4a logy • A .St. 
For the period 195S.i5t 

~(~:::-.,4: ~:;t~~ 
B(Beta) • 0.1709 

for the per1t>4 1966-79: 
R squared • o.ae?.564 
A((Al.P p.• ha) • .. 7:.!52. 59 
D Beta) ~• 0~,0636 



Year 

19SS 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
196J 
1964 
1965 
1966 
1967 
1968 
1969 
19'70 

1971 
1972 

··191J 
1974 
1975 

110 

!'able J.16 trends in the J'ower 'TJ"armfol'faer IrulustrJ 

565 414 
919 934 

1219 934 
1121 9J4 
1016 ,,,. 
1282 1244 
1196 1244 
2306 1404 
2629 1999 ,,os 1999 
4,19 2122(20J.S) 
4792 2182(219 .6) 
5254 5066(10).1) 
4828 4946(91·6) 
so so 59t5(84.2) 
?100 6265(11J.J) 
85!4 6265(136.2) 
9363 6698(139.9) 

11809 125'70(93 •. 9) 
1238? 14878(SJ.J) 
1·3509 22162(60.9) 

17·' 
22.2 
41.8 
29.0 
2.6.7 ,a., 
80.2 
32·0 
41.8 
26.9 
90.2 
32.4 
21.? 
st.s 
29.9 
11.8 
17.0 
22.4 
18.9 
ss.s 
;,6.8 

~otts 
(Is miUlon) 
1958 Prices 

68.5 
29.0 
27.2 
J?.a ,.7 
.,o.a 
,,.4 
22.4 
69•4 
15.1 
8.9 

24.9 
12.4 
4.6 

7.6 
7., 
'·' 11.9 

Contd, •• 



Year 

1976 
1911 
19'78 
1919 

111 

Ilft'I'V\. · •t.. I~--"s 
(Rs -~ilion) (Jtl-~lUon) 
Current 1959 Prices 
h'.tces 

14181 20162(10.3) 
11,00 26200(66.0) 42.6 ao.? 
18i00 28100(65.8) ,,_,. 25·5 
19300 28100(68.?) so.g 27.5 

Sour-cet output of tnatalled oapact'ty. . 
195,.1976 • statlstioa1 Abstract, India (c .• s.o. )• 

Yar.lous tssu•e• 
1977-19 • centre tor Mont tor1ng .lndlen Economy .. 

Produc'tloA and Capacity Utilisation 
in 620 Industria 197o-?t. 

1mpon$ • Basic Stet1at1cs Relatlng to th«t 
Indf.an .~onOilly ~ VaJ"ious Isaues. 

Notest Imports at current pr1c~s· haw been cle.tlated. with 
· the iMimport Price Index o~ fiqaehinery and. 

Bqulpment~ (195S.100). X~orta reter to t.lnaneJ.al 
years. Figures in brecketa r6let' to capac1·ty 
util!sat.ton rate a~ 

BQua:ticm 1'1ttt4: logy * A+Bt 
For .the period. 19Js-6'a 

·· ~ rr::1 : ::u~,.. 
· B (Beta) • 0.1782 

For the period 1966-19& 
· R a~:'f ~e 0.96404? 

, ·~ free' : ~:rJ: 
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Table 3.1? Trends 1n Power Drlwm Pmnps 

Year Output 
( thousa~ Noa) 

19,, " 1956 41 
1957 64 
1958 18 
1959 85 
1960 104 
1961 127 
1962 128 
196J 161 
1964 114 
1965 225 
1966 294 
1967 J12 
1966 292" 
1969 3.58 
1970 2.69 
1971 245 
1972 276·· 
1973 34? 
1974 26~ 

lnsta!.led 
capncitr 
( thousalld DO$) 

61 
68 
68 
68 
89 

118 
119 
122 
131 
14, 
195(121.6) 
18,(158.9} 
182(111.4) 
145(1!01.4) 
160(22).7) 
160(175) 
4S5(SJ) 
4112(68) 
497(91) 
)60(15) 
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COnt4 ••• 

table ,.11 

Year <ha~ut 
(thousand nos) 

Installed 
capacity 

(thousand. nos) .......................................................... --................. ~ ... .... 
1975 
1976 
19'17 
1978 
1979 

288 )60(8f) 
281 J60(78) 
)40 J60(94) 
400 J60(111) 
350 "0(97) 

source: Output and. capaol ty. . 
1955 to 1976- stat:leUcal Abetn.ct1 Xnd1a(c.s.o). 

various Ie$uee. · 
1977•79 • Centre tor Monttortn.s Indian 

~~ • ProdUction en4 Capacity 
VtJ.Ueatlon J.n 620 Industries 
1970.19· . . 

Notosr Figures 1n brackets J.ftdlcate capa.clty utJ.1lsatS.on 
rates. 

EutaUon Fitted• losv • A+lt 
For theper1o4 1"s-65t 

R Sqt.aarctd • 0.9116,, 
A (Alpha) • J~1191 
B (Beta) • 0.1?1) 

For the prJ.o4 1966-19 
R squared • 0.1JQ011 
A (Alpha) • 5.6438 
B (Beta) • 0.0120 



!able 3.18 Trends 1ft the Air an4 Oas Compressors Industry 

,.,,, 
1956 
1951 
1958 Neg. 

19·59 0.5 
1960 1.? 
1961 2·5 
1962 2·4 
1963 ,.o 
1964 ,.2 
1965 2.9 
1966 '·' 196? 

.. 

6.1 
196tl '·' 1959 '·' 1910 G.e '·· 

19?1 ,.o 
19?2 ,., 
191J ,., 
1974 6.6 
1975 '·' 



Contd.••• 

Year 

115 

Outp.tt 
(thOusand .no a) 

..... ,....,...~~ir*••-••....,...._. 

1916 
fB?7 
1978 
1979 

¥ 
?.9 

10.1 
12.2 

source: output. • .Annual Repor-t at the M1ntat17 ot 
Comme.-ce and In.4ustry • .D.<i).T.n. Atm:ual .Reperte. 
and. Centre for Mont toring- Xn41an Beoaom.r. 
Protiuctlon and. Capacity OtWsatiOn in 620 
Industries 1910 to 1979. · 

Bquat1on ·fitted& log • A+Bt 
For the period 19,9-S,; 

R lqU&red • 0-,63188J 
A (Alphe) o .0 •912J 
B (Beta) • o.2400 

For the period 1966•79« 
R equared. • o.68lt118 
A (Alpha) • 1 ~lt829 

B (Beta) • 0~0'1' 
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1955 
1956 
19.57 .. , 
1958 ?.1 
1959 9.6 
1960 1J.9 
1961 21·7 
1962 4,.8 
1963 so.o 
1964 ''·' 1965 ?4.4 
1966 89.1 
196? to.o 
1968 '110.0 
1969 .. ,,.1 
1970 10-0 1 • 
1971 20.2.0 
1972 26.2.0. .. 
1973 309~0 
1974 ,,6?.0 
1975 .381•0 

Output . 
~ _anlll.lon) 
1961•62 
Prices 

4.6 
?.8 

10.4 
14.4 
21.9 
43.8 
46.7 
60.8 
64.0 
13.4 
69.6 
8,.2 
9?.6 

112.? 
122.9 
149.4 
162.4 
14?.4 ,,, .• 

Cont4 •• 



Coni;d •••• 

Table ~.19 

Yeer · 

19'16 6?4•0 2)3.2 
1917 689.0 234.9 
1918 120.0 230.5 
1979 ?49.0 2Q4 .• a 

" sources Ou~put • DfJTD AMUal Reports• . ··, 
• ADD\Ial Reports ot the M1nlstrr ot 

Itldustrv and Commerce. . . · 
• Centre for Mon1torJ.ng Indian Bcono:my 

ProdUCtion and Cepacl'y UtlU.saUon t.n 610 IndUstries 
1910.19~ . 

Notesc Outpui; a't current prices haw been detlatect with 
the Eccmomlc Advisor's whOleqale _Price ln~ex 
of No.n•Electrical Machinery ( 1961...62• 100). 



,,,, 
1956 
19J7 
19,8 
1959 
1960 0.2 
1961 4.5 
1962 8.6 
1963 1J~,. 

1964 14.6 
196!) 16.8 
1966 2J.C 
1967 23.5 
1968 21·1 
1969 ,,.o 
1970 JI+.O 
1971 ,..o 
1972 62~0 
197! 49.0 
19?4 81.0 

o.e ,.., 
8.2 

12.,5 
13.2 
14.~ 
18.8 
18.2 
20.5 
24.2 
22~tS 
32.8 ,,., 
25~1 
,2.5 

118 

60.5(21.8) 
A.5(J5.1) 
S9.0(J9.8) 
64.0(42.3) . 
44.5(14.2) 
61.0(JG) 
66.0(82) 

137.0(46) 
146.0(J4) 
,,. .•. 0(53) 

18.1 
2?.0 
J6.o 91 8 .. 
26., 26.3 
31 •. 1 51.? ,.., 2J·8 0.99 
66.1 62.9 Oe9J 
32~3 ,., 0.?9 
68.1' ?0., o.es 
36.5 .J0.4 o.?O 
22.0 16.9 0.54 
71.4 "·2 0.66 
19.0 !J2·2 ' o.64 
81.:5 ,,., 0.62 
59.6 24.? o., .. 
as.o 8.9 0.28 
41.0 18·3 0.36 
41t1 13·7 0.28 
?2.8 20.3 0.41+ 
91.8 24.0 ·o.42 

COntd •• 
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Con.tct ••• 

Year Output · . Output Installed Imports . Imports . tpo5@f 
(its mll11on)(lb m11Ua) Capaci~y (Itt ftd.Uior)) (a, m1UJ.on)-.Bes~c. 
CUneat 1961-62 (Rl mllUon)CUrrent 195S Avalla• 

1915 
1976 
1971 
1978 
1979 

Prices Prices CUrrent Prlees p~ices b111 ty 
Prices 

17?.0 62.0 JJ?.0(50) 69.4 
150.0 S1•9 357.0(42) 
134.0 .,., J5?.0(38) 182.2 89.4 0.66 
255.0 81.6 410.0(62) 194.6 "·'' 0.52 
274.0 74e7 410.0(6?) 

2f'J'f ·' 
?0.6' 0.;49 

soureec OUtput an4.lftstall.ed capacity ·• Annual RGports of the 
MJ.n1st17 o~ commerce llftd. .ln4ustr,v • D.o.T.D. 
Annual Reports. · 

-ce-ntre tor Monitoring Irullan Economt 
""ProciUqtion and .Ceptd.ty "tll1saUon 11'l 620 
.lndustrlea 1970-?9. ·· 

Imports-Baste Statlstloa Rolet!ng to the Indian 
Economy • various ls&ues. . 

Notet:u Output ~8 current prJ.cee ore 4efl.ate4. \ISing the 
Eeonom1c Mv.t.sor•s l1h.Oleeale Price Index of 
Non•electr1ca1 Macbiaery ( 1961-62•100). Imports 
at CUrrent prices .aN aetlate4 using the ImpoJ:"t 
price Index of Pfacbiner1 an4 ~~pmen-. ( 1958•100) 
pJOY.I.«fed bf the tU.n1str, ot Commercth... · 
Imports ret~r to financial years. · 
ftgu~es in brackets indicate capacity uU11sat1on 
rates. · 



19,, 
1956 
19,7 
1958 
1959 
1960 
1961 
1962 
1963 
196't 
1965 
1966 
1967 
1966 
1969 
1910 
1971 
1972 
197!S 
1974 

120 

. OUtput 
( thousaa4 no a) 

o.a 
0 ~ . •& ,., 
1.6 
2·1 

'·' 1.6 
10·5 
13•8 
18.1 
1.9.9 
16·5 
18.3 
2.3·5 
29.1 

contd •• 

Installed 
capactty 
(thousand nos) 

11.0(,? •. J) 
24.J(31 .• o) 
24.5(42.9) 
24 .• 5(56.3) 
24.,(1).9) 
,0.0(66) 
,,.0(50) 
42.5(4:5) 
41.4(57) 
so.o(58.) 



Contd ••. 

Table 3.21 

1975 
1976 
1971 
1978 
19?9 

111 

32·4 
.,6.1 
34.1 .,, .• 
60.1 

Jnstalle4 
capacity 

(thousand DOs) 

(52.-:.rQt?S) 
"-r?·"' 

(_ ~B,.f3l6S) 
',,.4.(65) 
58.9(90) 
!)8.9(108) 
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u :_ _n m_ ,- --• __ '···-· :r--· :r . w e_ · u _l!!nu•a ~ r • ·:r t_ _r · ~ -• ......,-.J -., r· 

Rate of gowth ot output 

rea Mecblnert 
on M1U Machtnerr 
Sugar Mill Machinery 
text11e Macblnel'f 
waaona 
Locomot1vee 
Colmlerc1al Vecbiclea 
Automobiles 
Dl•:sal Eng.\nea 

Coal 
Cement 
Finished steel 
Jtachifte tools 
Ball il RoUer Bearings 
B1ectric Motors 
Power f:r-anstormers 
~0"--t.-< '!)y~"~~ ~"""~ 

1955-196, ·1966-1919 

10.4 
,,.e 
19.J 
9·1 

(19J7•6!f) 
1.! 

12.5 
10.2 
20·1 ,,, 
8.) 

1S.4 
)2.1 
20.5 
1?·1 
17.8 

•0•5 
•4.5 
,.24 ,., 

•J·2 
-o.,oa 

2•1' 
O.J 
,2 .• 1· 
,.9 
4.2 
4.1 
G.e 
8.9 
6.4 

12.1 
\ ·"-.. 

eonw •• 



:Contd. •• 

fable ).22 

Notentt 
-.::: . .: 

12J 

Rete et grotrtb. ot .output 
1955-1965 1966-1979 

24.0 
(1959-65) 

)6.4 
(1956-65) 

1?., 
(1961•?8) 

26.,. 
(1961-78) 

for convenience, te..t(l 5•22 . presents the 
iltted. f!l"'wth rates of output for various 
1ndustr1es m one place. These rates of 
SZ"'llllth of output are calculated from the 
data provided in Tables :3·1 to 3.21~ 



In thiS category, vca oonsi&'lcr some or tl\e main 

industries menl\tacttlt'lns machinerr t~ tile consumer goodS 

sectot':t and these, as \All bo shovn belov, d~Wl'tftt a 

td.m1lari.ty 1n tlie cro~ pettem over tbe entire period 

tinder oonst4erat1on,. it can bO sem from Tablo 3·221 

tbat the B ttect rate of arotttb tor the output or tM 

m&ab1neey betW!en 1~s- end 196!1 ~ 6 ,tt)f per armtJ~n. T bit 

tOll sbarp1r after the i!d.G-s1attes, and tbe rate ot grovtb 

eeMeve<i bet1Ren 1S'f66 and 19?9 vas· a negative o.!tst por 

onm.aa. .taatn, !J!l)le 3.~ shot>S that between 195'$' an4 

196~, the annual rato of gm\ftb ot pPOauotion of oil 

mill macbinet7 was 10.~. ~cb decelerated •or-7 sba.rplJ 

to a negative lt.5'_. bet~en 1966 end 1919. 

PJ!'O~tton of suaer mW macbtnoq on the other 

hettdt srev GXtr«nely fast :flt 3t .est per annum b~~sn 

1$'~ and 1$r)'f1 W;Jicb tteoolercte41 as con bo aeon trotn 

Table 3.aa, to 3.f!lt.S! per annum between 1966 and i9?9· 

Aa oan be aem from ! ablO· 3.3, the bi;b i'ates ot il"'vtb 

prtor to the m1«.s1xttes. <:COuue11n a a1tuat1cn ot a 

steep deoltne in tmpol't depondentHh 'Whll,e tbe rat1o of 

i~S '0 c.tunost1C &Va.i.l&b111ty WS 0.81 in 1~•S'8t 

b7 1 '$65'-661 tb!S ratio bad declined to o.~. 1dee:t1ng 

tba.t tbe prooesa or 1mport..sl;1bstttutd.on 1n tru:SaP mill 



ma.chinOJ'y •• ~Q.,letet bf 1 S65" • 

The s.rtnJtb pattern of tetttta matbtnat-:v fo11cw a 

eltabtl.J ditt«>ent pattem frcr.n. thO rest ot tho 1n4uetr1GS 

1n thts ~Sl'WP• l~'tween 1~5' ·an« 19&S"1 the output of 

tcattle meQbtaery gre~ at 19.~ per onnnm, bUt deellno4 

to 9.~ per .annum bet\Teen 1$66 and 19?9. 'l'bts Pate o t 
arovth tn the lattor phae·e, it sbotlld b& notG.t!J 1a muCh 

htgller tbtm tbe 't'at os ot 8J"'l1tib aeblew4 atter tbe tni(i. 

s!atioo 1>7 tl:to other 1nduatr.teo 1n tl\11! &lib-grouP • 1' able 

3.*'- shoW. a &.!OlinCJ:: in the lovGl ot .import 4eponatence prior 

to the mid-at¥Ues in ttte ee..fJe ot' teatUe maoblnU7 olso:. 

WMJ.e tb~ ratio o£ imPorts to domestic availabf.lit7 va! 

o.tJ'J 1n 1~0. tbts fell to o~.z tn 1$6g.. Bo~,., this 

4eel1ning trend tn imports cont!~tl1ft the latter halt 

or the e!lattes, end 'b7 1910 tbU rat1o van. 0·09• 'rbat 

is, in tbe cest\1 ot texttle macbtneJ7', tbe proeesa of 

:tmpo~mibstttutton·1 unlike in the cue o.t s~ m111 

ma<thin«r7 conttnuad t111 1970. 

T beso e&amPl es show,. that tbe c a'tesoJ7 ftcoM111'Jt(ft'lr 

sot'X1S maclwlerytt ot the capital goode 1h11Ctor1 ha4 a mttrked 
.' 

daceleratton :tn tile rato ot growth .of output. o.tter the 

m:ta..shttes, the only eaee.ptlcn betne textne~ ma0b1nory 

OJN.Ob aohl.oved relat1VelJ' h1Sb01- rat<$ ot -grovtb d.urins 

thiS period .• 



'!he transport equipment cotnponent of the eepttal 

goodS sector can be tu!'ti'lSr ~diVided, in terms ot 
:tll4\l8tri os cor:.t:uJate4 \4 til retl.~t and tbose con:noctod 

·\4-tb road transport. Fra:n TaJ>le 3~!2, lt can be seen tmt 

bett.$Gn 195'7•5"8 end 196~ output o:t ttagons grw et 9.1~ 

per a.t'll'IUil.t ·dU.cb 4Qoc;;lQrate4 VG'7 flibarply to a nosat1ve 
I 

3.~ between 1~6? end. 19?~80. MlUe the imPOrt .of 

\:aSOM at 19S'8 prices l$& Bs. ~t?o.; million tn 1~?-~s. 
' 

tbls f<4l M oan t>e seen £ran t Oble 3.;-, to sa. ?6 .e mUlion 

tn 19!;6-6?1 Sndtonttns a proeene ·of i~ott.sU\lsti tutlon 
I . 

w:rin8 thia P moa. 
Table 3.22 ehQ-ws that the looomotlv~ 1n4Ustrr ezbibtts 

a ~st.tnctlr dttr&rent tremt rrcm most ot tb$ other 1ndUStr!es 

ln the cnpttol gooda eeetor. Ot.ttput of locomotives (tn 
• 

nulllbe:'S) registered en e:nnual rate or grovth or only 1 .• ~ 

betwen 1,;',_,J6 and 196S'-66t W40b is VaFY ~b lo\l!r ·than 

the rates of growtb aebiSV'ot! 1n the rest ot tbo tnc.tustrtes1 

in spite of ita Glmot* :ne&liglblo dovel.opmont in tho pr~ 

!ndapendenco penod.: Ho'~er, thts could partly be bocultJS.e, 

the ~;figures as $bOw :ln Table 3~ are 1n numbers .• '\tltoh 

cannot onptfQr<J the cbangeo in tlla va.lU9 ot output aristng 

we to sl'4 tts from st aam to· d1 es al 1ooombt1vos,. Bet'WO en 

1~? end 19'/~eo, the rata or a-owtb of output of 



locomotives aecelerate4 to a aegattve o.Q!JJSJ per artnurt~:. 

Output. ot oomerctal veld Olea (paas enger buses and. 

tackS) SHW at an etmutil rate ot 1a.;7J b·etwe~- 19~ end 

fSliS', ·wtob ~elere.ted. to ~.tJC b4tue-en 1966 and 1919· 

1f able 3•7 ShO't'-'8 SUDS.tant1ol Q.uotue.tions tn tba .imp(),rtfJ 

ot commerfd.el veld.elet Sn the entt.N period ;mtfCDo 

oons14trat.ion, tbough the mqnitude of the !mporta 

themselves llalte not bean v~ sS.Snf.Ucant_.. reflecting 

pl'ObeblJ tbe natu~e of ifD.r,oftst tbQ tunotton. of l;tlicll ~ 

to :meet fluctuations ln deesttc demand., Table 3.22 abovs 

that be~ween 19S'~ and 1969, output ot automobU<m grow 

at 10.~ per ~ 1ild.Ch detelerated sbarpl7 to o.!Sf per 

atin1I'Jl be'twcn 1966 en4 1979• 'fable 3.8 tndtaaten a 

subetantilll desree of Import ttependence 1n tMG tndtlstr,-

1n the entire, pe:do4 under cons14erat1on. 

It oan be· seen trom !eble' 3,.2a-. -t:ba~ the ontput of 
diesel engines SN'W a.t a oompoun4 annual rate ·ot• ~J'.h?% 

bet\leCtn 19J;' anct196J; ~b cteeeler:e.ted. to :!.1~ per 

annum, bettie en 1·S\\6 . and 1 wsa: •. fmugb there$ was a $teop 

d«tlSM tn. tm rato of srovtb ot output of th1s 1n4ust%'7 

ruter the m1d-Stat1os, tn&re \.\QS· moro tban 1\tll capaolt7 

utnlsatton in tile ttve ,-ears atter 1965". Hovev"ert t.b1S 
-

\.eB follo\104 lJ7 the ·•orgonoe ot unut111$et'l eapactt:r 



" 

averqtng about 60S' 1n tte lat~ bal.£ ot the eerrentt.es. 

!.bus tt can be sem tt.et tbO eatesoey •transpert 

~~nt" ot tl$ tapi'o.l goodS see• h$4 a draStic decline 

in the me ot arotit"b of output atter thO mid•Stxtles,.. 

\'ittd.n t~l"t. cw:utpment, the Industries connected. "dtb 

J"atl<t:~ya .sl)ov a mueb steeper tau (Sn tact negative rates 

of growth) t1'1an tbosc;,t ot tbe tndnstrtes ecnneote4 with road. 

transport. lot only d14 the tnbtrtes conaecte4 \4th 

retlwrs shov a abar,Pf>r c.tecQlem\tott •tte,. tho mttt-s1xttes, 

bUt the rates of srovttl of outP\lt GOlileved pnor to the· 

,!ldct-at:a:ttea wre also reltit1vatr lo~ tharl tb.oS:o or tbe 

tnttustrle$ comooto4 'With I'Oad tr:am;poJtti 

Psto }~flsbl' 
Moat ot tbe basiC 1nter~nte aoods 1n4Uatr1es1 shOw 

a sllntl.atlty tn tie growtb J)attern, ~oh !$· a Glover rato 

ot al"O\ftb ot· output thaa the mae.binery end. e.qu.tpment 

eaaponen't of tbe captta'l SOOtiS sector prior to tllo m14-

Sla1es:, em1 a slo\1er~ 4eot1Erat1on 1n the n.te or groutb 

of outpu-t 1ft COltPerteon to the tl:OChtnery- m4 equ1"pn«it 

oomponent tn. the post mt·a...sixt1.Gi$ pbtlse. 

'l able 3*22 S!lotl.f tha-t some of tbe important itGI.!ls 

t.n tbls cate.goey ·SUOb • eoal, oement tm4 !'intsbod steel 

bed en anmal rate ot ~b ct output ot ,..91!, e.3~ and 



11 .a..s:r respeetl'V't;17 b$t•• 1'95"' and 196·f'. In ~ period · 

at"ter the m.cs.etsttes • tlie 1"3tfJ ot .tJrovtb• or output in 

t'bese smustrte9 slo~d dow to 3.~ at.li21& an4 lt.ef! 

HSPectlPlY• 

.. 9.tA!I: J«ao~ 
'lllle loosely termea o11tegoq •other tna.ehtnerf"1 

includes the nat of tbe 11ldttatttes in thO oapf.tt\1 goocts. 

sector. Table 3.~ sbow tbat macb:ble toolst 1t'b1Cb ts 

most oeste to an,- proaremme ot mac~e buUdlng bad a very 

l'l18h r&te ot growth or output of J:1.-1,r per QllmJn bet'W$en 

i,;f atd 1$J. This ttecelented to 6.81J pe.r ~ betwoen 

1!66 end 1919. As can be seen. trom t tiblo 3.13, tbe .ran 
tft the rate of arovth ot outpu~ ~ the m1d-stxt1Q.S 

ooex1ste4 \4tb $On!1~ra'b1o ace-sa Cf\"PaC1ty1 BVGras1na 

')01& 1n tile t'tv$ ~s atter 1569, thougtt tbit capacity 

utlltsatl()ft rates 1mproved to\-.w&J the latter halt of 

the sev~nt1es, \hen it averesect ali'!Ost a~. the rnaahlne 

tool tn«<WttJT .,.,_. cbuactertse4 b7 e conslde.tllble ttesree 

or f.mrtcrt Cleperulence tn cpite ot i1 e<mttnuous process 

of J.mpo~mibst1tuti'on tbro'UibOUt tbe period under 

oonstder-atton. Whlle tbe :rat1o et t.mpo:rts to domestic 

aveilal'd.ltty tor tft(Jt.)hine tools '\lQS o.9Q tn, 1'9S'?t thiS 

deeltned to o.~ tn 1~5' and an-thOr to o~32 tn, 1919. 

!able 3.2a snow that bsllt rolle~ G.'ld tapered 

bea.rmgs gro'V at o. oor.apound annual .rate ot 20.$'$! betvoon 



191; and, 1'96~,. Vhich aet111ntd to e.~~Jt betwm 1$66 en4 

19'/9. Bo~«er1 tt e·an be nerm ~ Tole 3.:ttt,. tbat tbts. 

4._1bte in the. l't.!te ot Si'O'Wtb .or outpui after Us Did

staties ~· l.ersely a 1ov bel$ ~Jttect. A1ao, Table 3.11r 

show tb&t the imports ot ballt. rollel" fm4 ·tapQ;l."ed bearings 

at oonatent t>l"lcea s~4 no 4ec1trdrll trend. 'betwen '515'? 
and '19?1+• ln tac' tt &hOW~Jd e sul&m epurt upvardS to~ 

the 'Gnd ot tne seventte. 'lhG ll4J>Ort t~, a.to~ utth 

.a ·s1tuetton ot almost tu11 cspaes,,, utU:lsatton atteJ- the 

m14-t~ttes, suasest& a ~e:tauvet,. bUOyant demand 

sttue.tton for tbl ball, roller :end ·tapeJ'ed t>Euutf.ngs 

lndUtJtry ~ thf.S· per$.04. 

T a'llle !. 22 ~ho1$ t:.bat 1>-etweon 1 ~ and "~'• 

olec'hPle motors· and poW!" tranatonners SH": at 1?~1st and 

17.e~.per ammm ·.>;~ecttvel)'. &etwen 19!l6 and 199~ 
~ 

tbe ntes ot arovtb ot output. "toJ!" these t\JO ltGms wat"G 

6.t.st and 1·2.1n respect1ve1T• Wbtto tbera ~ tuU 

oe.paottv utUlaetion to• botb e1eotrtc mows and P'O'Wl' 

transtofttl$rG 1ft tbe· latter belt ot the c1Eties1 bf' t))$. 

end ot the owenU·eG e:eeaa oapac1ty omergEhi 1br both 

the tndustr!es. f.ebles 3.1J and 3.16 show that Wtt lmpor.t 

t'l'Gr.uss 1n both these f.n4usttt.os ·Bre als·o s1otlat, wttb no 

Pert8Pt1bl·e df)Cl1alq tJfend tn :real te:as bet\Jaett 1~7 

en4 197·~ 
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Contra17 to tbe otber indua·trieG of thb S\lb-groupt 

ou~put ot poWG~" ~ven pumps eXbib't a Vtdrf Stee!> 4eoltr$ 

tn tba nte ot szro\tth att~ tme ••s:btttes. It can be 

seen trom Tab1$ 3.22, that ibet~ 1"S en4 1sr6'• output 

o.f pcwer drtven p\tfrJPS crev e,t 17,.1" per tmnU», \td.ch 

decelerated: to f.m1 bet\l'Sen 1~6 ad 1W9• &ovever1 as 

tf did G 3.11 Sholtlt tbis Dtecp d(!Oeleretlon 1n ttl$ ~-ate o£ 

cro'Wttt or output of power ddvon PUirl.PS after tbe rn.id

atxties1 ooe:d.Stfd uttb biBb «esrees or <t$BC1t7 utillse.tton. 

!ndustne Wblo'b CGrnia tnto production vall after the 

seoor~t flfAtl got solnst are t.n tact the mo$t ~e el.uaonts 
f.n the· oapltftl goodS $eator, fable 3t22 8boUJ1 tbat t.be 

output cf eir· an«. sas comprss4QrS pay at ~.01f ·per &mtml 

betue• 19$'9 M4 fS6,, ti\ieh aecltn&a to f.sf! per t.mn'Um 

betveGQ 1966 Gftd 1·979· Also, )etwen· 1,;'8 0114 1·96S't output 

ot oteJJtoal. QGCJd.Gel' sret-t at -~.'+5i 11• :en:maa Ulioh 

49Cli.n,ed to ;o •. .!f$ betwm 1966 and 1WB • -Bo1mer, at 

Table !.t8 end 3.19 s~, tile v,g11 bqb ratea of sro14h 

ot outpu:t 1n those tw tnduot.ri. • pr!o,r ·to ·the ald-tUJttles1 

le p~all,- tt.te to a low bese eteect-. 

'f able 3.22 S!lOUS, tmt bet .• en 1961 Md 19'i8t o~put 

ot paps~ me.c:n.d.new sre" at -a c~. rate ot 1·? .6~ pGr 

~-~ t'eble 3-a) sbc"WS1 that; 't44l:e th~e wao. e ra:t1 in 

the ratto ot tmporte to domestlo ava.Uab111t)' tree. o .• ·99 1ft 



1S'O to o.,a.. 1n t$!1, thereafter tllere wa~J, M PGICGPtible 

falling t&~U~d ill the raUo ot Smports to 4omoatlo a:tfallabU1ty • 

. By 19?9, tbls ratto stood et o.-lt9 tol' 1i:~er maobineq. The 

capeoity utUtsattoa mtea tbr papa-t maob1nvy show 

constdorable nv:tttettona tn tbe peJ'tod. after the mtd-

stxttes. 

f ®le !~22 sho• tJult the output or trne:tors an4 

barvostors ~ at a compound awal rat& ot a;,.;~ between 

'f~1 an<! 1979-. Bcabetm 1966 and 19?9, 'tbG rate ot .PGwth 

o.t outpt~tt _,rks out to 16 .~ per .~. !able 3.m sbow,. 

tbat wb1le. thG oepaoltf uttltsatton rates tw tre.otors 8tl4 

htlr\tOStora vas not vttq blah l>etween 196' and 19'1"-t the· 

letter halt ot the s:e•entles td$· oharacter10e4 lt7 htsll 

levels or capacitv uttltsatton. 

!bus,. 1t oan vGr, o1ear17 be seen tbat tile oateson 

"othw rne.oh1ner:;y"· eonaUtuos tbG most d)tat.mllO eompon.mt 

ot tho capital goOdS sector. Most ot 'these tnctuatl'les, 

.,_,tJose piOducUon st•tea 'i«41 at'te.Jt trutepend.enco, not onl7 

had VeJT ld.gb .atea of groWth ot output 1n tbQ· p~ml<li

mttea phas• (~b. tbta has i» 'bG partly 4Ual1ftQd 

by tba 1oY itd.ttal beso from \idcb mo,d or thesO: !adttstr'.!aJJ 

etartod>t but also oonti&l(ld to nebtevo reasonable re.tos 

of growth of 0\ltput after the rnt~stztt.es., Most ot theso 

f.ndturtrtes wre also ch~tertsad by a considerable degree 



,,, 
ot import dependence e.n4 relatively ld.gher rates ot 

oapao1ty uttUsation tn relation to the rest of the cep1te1 

aoo4s sectol' .after tbe mld•atxttes. 
' 

That J.a• tbls sec'\.t.n sMws certain clear trends In 

the growth pattem ot 41tteNnt ln4ustnea 1n the capital 

soo4e seotor ln tbe period under cons14era:t1oa. Tht oatesow 

•oonsuaeP goods macb1neJ7•• on the ·wnole, eXhibits a eteep 

feU in the rate .of growth ot outpat after the mld•sl~ea. 

!be cattson" "trenaport equipment• ot the cap1tel fP>Oda 

sector had a marked ctacelerat1on 1n the nte ot grovth ot 

output attel' the m1d.•s1xtieth wt tbln transport equipment• 

· the tcaustries connected with ratl.waya show a much steeper 

tteceleratlo~a (.tn tact neaaUw rates ot ·growth) than thOse of 

the 1n4ustr1ea couected wi.tb roa4 transpor1• Also, the. rates 

ot growth ot output ot the 1ndUstr1ea connected. with railwa:Js 

were relattvelr lover tba'n thOse ot the 1~ustr1es~ connected 

with road tl'Wl$pOJ't, even prior to the ml4•s1xt1e•a. 

Wb.Uo output ot baslc ifttemedlates grew a' a slow rate 

pr-to,- to tha m1d..-sJ.xtf.ea, the cSecelera.Uon in the rate 

ot growth ot output thereafter• wa.a not ve17 marked, 

so that the l'ates ot g'rowth ot output of baste mtennedJ.ates 

after the mld*sixtiea was ;relatively hlsbe,. then that 

Of •mach1ne17 au eq,utpment•., as a whole. As already 

poiDted out above. the category •otbez- maoh1ner,• 

baa 'been the mcst dytlamic component ot ~e oap1ta1 goods 



sector, bOth In te~ma of the rates of growth ot output 

acbleved prior to the m14•s1xUes, · ae weU aa thereafter• 
• ass&&·i· fbie section attempts QD,- anal.ysla ot the 1'8&801'18 

tor 'the divergent tr-ends wlt!Urt the capital joo4e sector• 1lt 

a s1 tuatton of a paeral decline 1n tbe ntes ot Bl'Owth of 

ou-u"t or the sector as a whOle af"ter the mltt-etxtles. file 

aplanatory aualya1a ot the trends in J.atiV14ual .tD:dustr1es 

oltf!nd hora, ·la not exhaustive for &b\ttous reasons. and 

onlr· aa a-.t'eml)t la mne to fO&NS ·em certain crucial tootora, 

based. on tb.e data pro\'l.doCI in sect.t.oa-1 ot tbla ChaPter. 

wJUCl\ haft J.tlftUetlCGd the groWth pa'teftl Of parllculal" 

Jnd\lstr1es. . 
'lbe divergent output .treads in· the lndl'Vldual 

in.ctustrlee o£ the cap1tel soods eec,or• are SO\llb't to be 

linked. • the cU 'ffJrB1 v 1ft demand coftdi t1ons tor cU.tteren~ 

industries ot thls sector. 1ft order to <Yrcto tbls, en attempt 

is made to capture the "market altuatlon.•, at a general 

le'Velw tor <llftereat J.ftdustt"1ee or sub-'srou.P$ wt.tbtn the 

capS.tQJ. goOde eeotor, wMeh prompted dl.tterJ.ng output 

resp0nsee. fbi. a •marttet•baaed• bypotb_esl~a would be 

*PPllca'ble to tbe entire cep1tel aoccta sector. ln spite of 

the sub&taft.Ual partS.cJ.patlon ot the pubUc sector in the 

manufacture of cap! tal goods• beca:use the output response 

of the pUblic sector urd.ts. aa :Ia the cese ot the pr.tute 
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sector• ls elao lar-gely <temalld. 4etetmit.tect. fhls ls because, 

in the absence ot complete catra11sed f1rse't fixation. the 

only on terioa bf Wbleh the public sector un1 ts QaJl 4eclde 

on tb:etr levela ot outpu·t, wuJ.d be thrOugh the· earket 

sianalth All explanatory hypothesis lOr the diveJ'sent. 

tNI'lds 1ft the dltterent lndilstrles ot the capital goocte 

sector ts atteapted below. 

F1rst11• Jn the category •conewnGft goods machir1erJ"• 

gtven the absence of adequate data tor tea atld oil mJ.11 

machinery, it 1s not poeeJ.ble to Mly account fo_. the 

particular pattem of srowth llOtecl 1n the prev1cus eectJ.an. 

The blab rate ot growth: of output ot 31•11' peer a.M\.Il1l between 

195' au 1965 .bl sugar G.\1U maoblne:ry• was largely clue to 

the rapid rate at wb1cb Stnport•subatltuUon took place . .t.n 
this maustry tturirlg tbt• period, ti-S 1e brought out bt 

fable s.s. Clven tl\.e tact that the process of !mpo~ 

subsU tution was completed by the mid-41xt1es, end i;heN 

waa no mnDor acceleration 1n the rate ot ll'Owth. ct outpu• 

ot the consumtng lrutusVJ (1.e. susar)., tbeftt was n.o 
stimulus tor furtheP contitaulng a high rate ot growth ot 

pJ'Oductlon of sugar mill machtneror1 and the rate ot growth 

ot output fell eteeplV• 

file reasons tor the high ratGa of 8l"'vt'b ot textile 

macl)lnerr 1n relat1on to the J"eat ot the 1ft4Ustr1es ot th1a 
\ 

SUb-group attv. the m1~sixt1ea1 1ft spite ot the completion. 



of the import•atbstltutlou procesa by 19?0t are the toUowtng • 

. FiJ.Mstly, t:he relat1Wly hisher rotea ot growth ot output 

e.tter the m14•&1ztles was a conseQUence ot tecbno1og1cal 

obaftgee which o~t in tattle madlmer,. fb.le was 

especiellr so 1ft the case of Pl'Ocesaing macblnery, wbOse 

tecbaologlcal &'rw:ture oban&ed 1n reoonae to tbe dema114 

tor colourfUl and. toney textiles, e.nd provided .a atliNlus 

·tor growth ~ins this period. 1ft fact •. the share ot more· 

exponslw ma.ebJ.Gery w1 thtft processing machtnery increased. 

trom 4~ J.n 1964 to 6'1S£ bt 1969.'1 Secondly• tbe sharp 

spurt !ft eQOns ot texti-le macltioery durlral thle period -

also provided a atJ.ftlUlus tor tbe reletlvely higher rate of 

srowth o~ output afte• the tnltt-akt1ea. !able 3.2:J sbowa 

that between 1966 M4 1916t oports ot textile maehlner,v 

increasect a' aD extremely ~pld rate ot 27•1¥ ln ccmstqnt 

prices• · fbe ld.gh :rates ot growth ot GJU)Orte ln. this period 

was a confS&quace •t the .low prices o~ test.Ue cact&1ne17 

(4~ below iu:temaUonal pf'lceo) and short delivery dates.'2 

'lhls spurt 1ft upcrte waa largely .confined to spirmJ.ns 

macbiQery because ot 1 te rn•N CNl'rent d.estsn 1n relation to 

11eav:t.ng arui prooeas!ng maehlrtePJ!' ·Vbleh ls reflected by 

the tact that betwee 1969 .and 1979, .output ot spUu'llnS 

me.cb1aery grew at e~1- per atm\11 in current pri.ces. ~t 

1e1 the comb1nat1on ot ell these factors ts 11kely to have 

provided tbe s.ts.mulus tor a relatively hl-r nte ot growth 

ot output in this 1UdUStl'7 after the m1d.•s1at1es •. 



The Hason tor the nloUvelr low rates ot src>wtb 

1n lnduetrtes cormeote4 w1th raU:wavs. prto:r to t.he m1tt• 

slitt:les, coulcl. possibly be l1nkod to the fact that p~.lor 

to the Second Plen. the· .industries comeote<l·wJ.th railways 

••n rela:ttvely better developed tbarl tbe nat ot the 

maeb:lnery and. equipment component of the capital goods 

seetor. !hia tact bee alrea4,v been poSilted out in Cbepter I. 

fberetoret there was no reason ·to accelerate the rates of 

growth o.f lnd.ustri.es coMecte4 wJ. tl\. mUways, ae :fast as the 

lnt.Nst,.1es cormected with roact transport, during the second 

and Tb!·f'Cl Plana.. Glvcft the .slgnilico.nt nle that the pubUc 

tutctor. pl8fett 1ft the ttevelopment ot tnasport, the ve17 

sho.rp <tecl.J.ne 1n the rates ot 81"()wtb of output ot transport 

equtpmct, was because, ot e. ateep tteclifte J.n, the rate cf 

growth ot publ.lc 1me~Jtme:nt. Thla waa spectaUr so In the 

•• of· railwav•• The ehare of ratlwaJs .Ia \be net <lomestlo 

cap1'ta1 tormats.on ot the public sector 4ecl.tned from 16•1" 

ln. 1961•62 to ·1J•9J' J.n 1965-66 and more s'eeply to 7 .SJS by 

19'10•71• !his decl!nlng tr~4 contlmle4 andt by 19?5-?6• 

11\veatment 1n ra.llwars con:st1 tutecl a mere 4111 1" ot tlto ncet 
c.to.-stlc eapltal tormattoa ot the ptJbUo sector,-54 

~· reason for the fall 1n !nveetment 1rJ railways and 

consequently, tbe lower rates ot growth of output ot. the 



Year 

'1966 
1967 
19S8 
1969 
1970 
1971 
1972 
1m 
1974 
1975 
19?6 
1971 
1978 
1979 

•. , -9.1 -
17.9 -57.,8 106.0 
60.,J 151.6 ,,., 167.J 
,6.4 146.; 
26., 21&•8 
91.2 462.8 

lA 549.0 
52.2 61"?.0 

•• S23.9 
"'I!' lill 121·8 

•• 994.4 

soure• • b)ml'tsl Handbook ot stat1 stlcs on 
tbe Cotton Te81le 1n4ustl'ies 
(11th edlttcm). . . 

Pr'Oduotion tlndlan Textile Bulletin • 
Vertou$ Iaeuee. 
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teb1e · '.24 FreS.gbt Tntflo (b1U!os\ ton lime) 

Year 

196o-61 87.1 " 1961•62 91.2 40 
1962-I&J "100.? 44 
1963-64 106.8 4?.s 
1964-65 106.6 ,, 
1965-66 .116.9 '' 196ti-67 116.6 56 
1967•6$ 118·9 59 
196&-69 125·1 64 
1969-70 128.0 69 
197M1 12?.4 66 
1971-72 1'3·2 66 
19?2-?! 1116., 61 
1913-74 122.4 61 
1974-15 13th) 71 
1975-76 148.3 " 1V/6-11 156.8 16 
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1ndu&tr!ea COJD'leCte4 ltlth rallwava ill relat101l to those 

coranected. w1 th .-oad tl:'aftspOI't atter 'the· mtd•elxttea. coulel 

probaba.y~' be re1ate4 to the nat~~.? ot 4emaft4 tor- tnnspon 

equipment,, wblcb ls a 4er1ve4 demand, ctepentlfts Oft 

movemente 1n trelpt wattle. It can be aeen from !able ).24, 

that wh11e raUwaJ tret•t traftlo gnv at the oompound 

armual rate ot a.96f6 botweea '196W1 and 1976-o??, road 

freight traftS.c mw •t tbe. oompo1.$d. aftl'l\la1 nte of 4.1¥ 

betveeft 1960-61 cm4 1976-77. largelr because ot the greater 
' 

ettlOSAay ot road. transport fO~ shOrt diatance tretpt 

movernen'te. Tbat is, the tat;ter rate of growth ot t!elet'l4 

tor road tnnsport ~qulpent, moat l.lkely aecoutlts tor tbe 

relat.t.velr better performance ot. ln4\latr1ea comecte4 v1tb 

road 'nnsport, 1ft eotrJParlson wlth those ccmnec"ed \d. tb 

rallwaya. 

fbe relatively bJ.per rates ot growth ot output of 

basic 1ntemed1atea, eapeolellJ cemEmt and ste•l atter tbe 

ai4-a12Cties1 aote4 itt the previous aect1cn1 ia a.saUt 11ftked 

to the buOJGftt demand. aituat1ol\ tor these 1ft4ustr1es. fbls 

buogant 4eman4 s1 tuatlon anse ctue to two tElcton.. This 

la tlrst1y because, ae vas pointed out earlier, ot the total 

ra:tt ot cross capital tormauon 1n tbe economy,. the rete of 

grosa capital formation in the bouaebold aectozt shOwed. the 

greatest increase after the mttS•slxt!eth~, Also th1s increase 
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Sa tbe rate of cap1 tal tomation 1n the hooneb.o14 sector 

alter the ml<i-aixtl.es, took place essentie11f UDder .capital 

tormat1ott .irt eoustwcUon cmd wlth!rl conatl"Uctloa tmcler 

tt:puoca construct101l• :(aa clf.stii)pished. from Kutdla 

c:onetructt.on>i5 eonaeq.ucatlJ• this pattern ot capl tal 
. A 

fonaatiort. J.n tbe boU$eholtt sector le4 to a ~~ in demand. 

tor sotnt Gt the mala baslo intermediate goode. 

Seccmdly, as noteclJ.D Chapt~ u, the rate ot growth 
. 

ot capital .formation 1ft govemmcmt adm1n1etratloa had a less 

eteep fe.ll than tho rate of growth of gross eapltal 

tormaUon 1ft JtOa-departrn.en·tal tmdertatd.ngs etter the mid• 

e1xt1ea. smee much ot the physical capital t"ormat1on, 

eapecielly :ln fPVemment admin1strauw depmmerats consists 

ot the ccmstruction 01 bouses and other bull.dlnp whioh 

create a 4emen4 tor cement. steel, st~tural$ eto.~ wa 

gave an added stlmulu tor a Nlettvelr Maner rate o~ growth 

ot: outp1R 1ft some ot these basic tntermec.Uatea after the 

m1d-s1dte&f' 

Aa far .ea the category •other macbi.ftery• ls concerned, 
' 

tht.e bad very high rete& ot gowtb ·Ot output prior to tbe 

llid•slstiea, largely because moat ot theee 1rictustr1ee 

started from e very low base at the time ~ot the Second Plath 

However,. the nason why most ot these lndUstrlee eXhibited 

relat1Wlf blgber rates of growth ot output atter the 
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mid•alxties, is because ot a buoyant demand altuat1on taelq 

~s category, wl\J.ob le re.t.lected ~rom the: trends in capoc1ty 

utUJ.eatton and .lmporta shown la Sectt.cm-1. For elfSl'Dp1ei 

the 4emaftd stimulus lor meObihe tools after the mt.ct-sbtl.es., 

erose both. due to a ooat1maoua process ot Import substlM1oa, 

aa weU ae the tecbrlo1og1ca1 d1vere1f1cat1ol'l d.Ur'Jt.tg th1e 

pctr1od,; about wbicb more will be sald 1ft the next Cbe,pter. 

~1ft, ball and roller beat'.tnss bad high levels ot eapacJ.tJ 

utilisation a.fter the mld•SixUee; as wall aa a spurt 1ft 

imports, which J.mp11es e powlftg demand eltuatlon for tble 

industry 4urins this period. Electric motors antt ,power 

transformers also sbow a a1mllar trend . .ln J.mporta ancl capaol ty 
I . 

utllisatlo:n. wbleh could probably account tora ·thE! relatively 

. better per.tormpce of these 1n4uetr1e& e.tter the tlld•s1lctiea. 

the bigb rate ot growtb ol output ot tractors and harftstora 

after the m1t-81BJ.ee, is ver, elea.-ly 11Dked to what bee 

been ldent1tled. aa the s1nte~1ve pbtu'len ot growth .tn egr1cu1• 

ture dUring tbte pert0d1 llfhich ••cesdtates a blah lev$1 ot 

demand tor these items~ 

·fhat s.s, the c.Uversen:t tnncls 1n 1ncUv1ctualtndusVles 

in the capital goode sector, eeeme large,ly a ntlecUon o1 

tbe e.iiate of the market tor each 1rlttl\d.dua1 inclUstrv, 



51. IBRDt Ind.ta~survev ot the 'futile Hachl.bery and 
Cotton 'lqt11e Industries, P• 18. 

52. IBRD& lntUa, Part I, p~ I• 

53. IBRtU Ift:dle, Part l:; p~ 11• 

,4. Nat:lonal Acooun.ts stat1st1ce • Varloua Issuets. 

55. Repon ot the vortcltlg Croup on SeYias•• reb. 1982• 
P• 16_, . 

56. Toye1 Jobl'l (Cambri<J&I th1iwrs1ty Pre$&• 1981), P• 130· 
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aJAPDR • xv· 

Cf!AN'GES DJ THE TECHNOLOGICAL STRUCME OF TD MACHINE . . . 
. TOOL lNttJsTRY IN INDIA 

As · wae poifttott out in the tntroctuctlon. a dtstlnct~ w 

contrlbU't.lon Of MabaJ.eDObiS 1fM his empb.as1s Oft the need to 
. . . ' 

keep the pr-1ce or capital goOds low. 1n .orcter to ach1eve 

rapid ·1ndustr1al1sat1oa. In deal!.ng w1 th th1a aspect, his 
. 

ta'ttentiora. was focused, especially on those capital goods. 

fUrthest removed from the prcctuction of coaswne.r ,.goods .s1 . 
This emphasis, as was pointed out earlier, J.mp11e4. the 

coDcepUoa ct a cru.c1a1 rela't!onsb~p be~en tedmologlcal 

change Mel the cap1 tal goods sec tort and ospeetally the need 

tor achl.evlfta rapid teChnological progress 'tbro\lSh e.tenst•e 

automation 1ft the llla.<:hine tool illd.uetry, wbl.oh is basic to 

1m1 progftlmme ot development ot the capital goods sector. 

1beretore, In· ora•• to ·tocuo Oft th1s lfnpo:rtant ~latlonehlp• 

.. this Ch$iiter 'br1et1y describes tbe ohansu itt the· tecn.nolQgtc;al 

structur(l o~ the maobine tool industry in Indio. !his makes 

it poea!ble, ·to emp1rtea1ly verity the extent ot the 

tecimologt.cal transtomation in this l.ndustry. 



However, before empirlcally traCing the s~pe ot the 

teOhnologloal cban.ps J.c the eaeb!fte tool 1n4ustrr .1n IntUet 

1' may be usetul, to outliDe at the outset, the broader 

cont~xt .tn which tltese Changes oocun:-ed. !b.e tecmnologtqal 

&trueture of the l!JQchlne tool I-ndustry in India underwent a 

ctiversitlcatlon tn the context of two 1mportdt trends; which 

have ~already been noted. FlrstlY• tho growth trends 1n ·tho 

capital goods sector analysed ·in the previous Chapters, 

lftcSioa.te a 41vereittcaUon ot the atru"ctuf't of the capital 

.pods sector a1'ter t~e mld-sist!es,. l.hle to a. faster rat~J of 

poowtb ot wbat we have called the category •othOJ" machinery•, 

l.n relation ·t-o •tl'aftsport equipment• en4 ~consumer goode 

mad'a:J.fteey"• These changea 1n tbe 1nduetr1a1 structure within 

the capital goods oector, w1tb the prowct1cn ot more 

comp11cate4 macb!Des, reqUired ~ater .sophist.J. .. cate4 

maeb.l.n1ng operations, tor 1ifh1dl 1t becae necesea17 to have 

a eJaultaneous tecbb.ologlcel 41versittcat1on ef the machine 

tool industry. 

Secondly, maclline tools are Mt only necessary ~or thE 

maautactura ot «:er.npcments of all capital goocta, end tor the 

mdntenance ot mach!rlee, but QJ'~ also use<! for tbe direct 

mtmutaoture of cons~r goods of ,the e~eerJ.ng variety.se 

Given a relet.t.ve1r tester rate ot snwtb ot conetmler durables 

after the ml4•s1xttes• 1t woa necessary to 41vers1ty the 
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teehnologtcal structure of the macblne tool l.NIUstry, 

espec1a111 1ft a st tuat1on. t!there soph1st1cated consume,-

4urables reqUSrlna prec1s1on tlnishes came Into baing. 

!'be preolae natun ot tbe ~baDge& in. the tecbnolostcal 

stl"\lctu.re ot the machine tool !ncluatry in response to the 

broadlr changes in the .tnd.tastr1a1 struotun J.a the per1od 

wuter cone1dtration are dlscuat;Je4 below. 

It een. be aeeD trom Table 4.11 whlch provides a break 

up ot the tecmologlcal structure ot the machJ.ne tool Industry, 

that. lethes const1tttted 41.419' ot the total production ot 

aaehlne tools 1ft 196J• fhls however, decreased to )6.at' 1ft 

196,, an4 ft!J'ther 1:0 JJ.?1H l.n 1975, thougb by 1919., the 

production ot lathes as. a percentage ot total mcum111e tool 

production wetlt up to 41.06"• the basic tunctlon ot the lathe 
• 

is • tumins• wbioh ls a maChining p110eesa for senerattq 

external cyJ.mclr1cal forms by remov.t.q metal, usually wl th 

a. single point cutting tool. ttowaw~. similar operat1ona can 

be dOne much taster b1 oapatatt and. turreta1 because it 

81multane.o\lely l)rirlse to'Ui' tools into cutt1ns post.tlon. 

Automatics also perfotm similar opGr'attons, atld. dO so muCh 

laeter end more etlle.S.entl.v ·tJ\ari. the lathe end the 1 tur.ret1 

· because thet complete 'the machla1ng ·CY«Jle automatically and 

opez-ator tattgu.e end error are oonsldera'blg reductut. t·7oreovor, 

durlng the eutO!Ilatlo mach!Js operation. the operator is free 
. 1: 
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table 4.1 tecbn01osJ.cal a'JUCtu.re ot the Maehlne Tool 
lnctust17 In InUa. 

( Flaures represat the percentage ot eaeb 1 tem to total 
.macbine tocl prottueU<m) 

196! 196t 19?'1 19?5 1:979 ....................... _ ............... . .......................................................... 
Atatoma\tcs o.oo ... ,s o .• Ja ,.eo 6.56 
.BorJ.ng 0.14 0.14 0·54 • 1·22 •• 01 
Broaoblftg o.oo GGO ·, 

0.18 0.13 o.og •• 
Drt111Dg 13.49 20.1,. 16.00 19.18 1,.46 
Gear C\ltUng o.oo o.oa 0.?9 o.64 o.at 
Gr1ndlns 11.)3 c:.1J.13 ,,.,. ~1).26 1.86 

;:rt~hontnS & o.4? 0.29 0.44 ·0.66 0.)2 

Cap.atan and. turrets o •. aa 1.78· '·15 ,.,o '·21 
Leath eo 48•47 "·" ,0.29 ,,.71' 41.06 
M1111ns 

6 ' ·J 8.96 -6.e3 ?.5$ 10.26 
Planiq 1.16 1·01 0.3/f .0.16 o.o? 
Pres see ,.?6 6.;§9 1.16 ,.Ott ,._,, 
SavtDg 4.28 ,.,, ,.26 2.,, 2.02 
.Sbaplfts 4.92 4.66 ,, .•. 2.t.4 2.18 
Shearing • Sheet 2.18 1.26 2.67 2·12 1.60 
metals 
Slot tins o • ., ·O•S' o.M. 0.24 ·o._,, 
screwing it threading o.oo o.-19 0.14 0.6, 0.53 
Hammer o.aJ O.J2 0.2B o.s1 o.a 
'Tapping o.oo o.oo NA If A NA 
Bendlq o.oo o.os NA NA NA 
Reulrls o.oo o.oo BA RA NA 
Macbme Tools afBS o.oo &.16 ,.82 2.47 2.88 

Source• Inc:tten MeehlDe fool Manutacturer•e Association 
Various AMUal Reports. . · · 
(IMTMA data collected trom n.G.T.n.) 



to opentn af10·ther maehln.e, or 1s permitted to !ruJpect the· 

completsd. parts w1 tbout loss ot time. S9 

Unlike latb.ea., bOth oapsten anct ~te and. automatics 

constituted a nesUgJ.l!Jle propor-tion of the total production 

of maChine tools~~ the mld•s1xt1es. In 196J• the 

production ot ~pstan. and turrets const1 tut-ed a mere· o.es?£ 
o.t tbe total prodUotlon of maohl.ne tools, Wbioh hOwever, 

1ncnase4 to 1.,7$8 by 196.5• ~ the other h.ar't4t automatlcrs 

were Mn•ed.stent 1n 196'• though by 1965, produotlon ot 

automatics constituted 1+18SS ot the to'tal production ot 

machine toolth• fbl.s st.t11at1on however, cbange4 atte the 

ml4•G1xt1tuJ• end 'bJ 1919t the produotion ot capstan end 
. ·I / ~ . -

-
turrets and ,automattes, constltut~d s.:tlf' end 6.56" ot the 

total production ot machine tools JtOepec.Uvelv. 

That .1.8, n:lor to the ml4•s1Jtt1es, when the" was a 

rapl.d increase in tbe productS.On ot ·machlae tool·a, tM baste 

operation of •tuming• was cerrl.e4 out pl'e40minal'ltly by lathes~ 

which could t10t hOwever, perform more complex operations vi th 

tbe re4,Uls1te speed an4 ettloinecy ot automatJ.ce and capstan 

end turrets~ It vae obly after that, when the rate ot growth 

of output ot machine .tools had. decelerated, sbarply• that 

tber& we~ tecnnologtcal dive~ftca,lon tor the •tumlngtt 

•p~ration, w.J.th lathes belrJS replaced to :an increased extent 

by capstan Ql'ld turrets and automatics.• 
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the process ot .cl.rculal' hole making, or •mtemal 

tumtng' can be 4one by three types of macbtnea. These are, 

4r11lq, 1oorlris ttntl rearnillg machiru:ts. the simplest type 

ot maclWle wbi..Ch pertofth{ tl\le ope1'&tion. is the dril11ns 

mach.sae. Oft• tbe other band-• bor:ln.s ,mach1nes an4 automatlo 

4r!US:ng and .. prec1elon 41-Ultng mecM.nea a:re eaaentieUy 

used. tor beavr. prcuiu.ctlon.. Reaming• wbl.ch la a process of 

h~le cmlarsJ..tla, usuallr use4 for prodUebg an accl.lh.te hole 

w1 th good. aurtace tWeh• retul.res the most teebnologlcaUf 

aopb1atlcatec1 macbillee ln. thls related. set ·ot opGrat1oDth60 

From hb1e 4.1, 1t caft be aeen that the production 

of drUUng maclUnes pre4omlnated ~~ut the periocl. 

ln 196,, produCtion ot 4ri1Uq macb!nea con&t1 tute4 ,, .49JS 

ot tb.e total pro<tuet1on ot machJ.M tools and thls proportion 

lncNased to 20.155 1a 1965. By 19191 production. of 4r11l1ng 

maebinea at111 .accountec! tor 13·* ot the total production 

of maehlae tools. PI'Oduottoe of bcrrus machines accounted. 

tor a aere 0.14" o.t tbe total produotlol!t ot madW'le tools 

1ft 1963~4 1969, etch boweve,., increased. to 1•071' la 1919. 

Reamtns maddnee on the other band1 were complete1y non• 

existent 1n tb.e per!Cd ;pJ'lor to the m1d,.eixt1es.,, and no 

4ata are avalle.ble tor t\le later periodii. that J.s. in the 



process of • btemel: turning• 1 or bole mak:J.~g, tbe machlne 

tool inciUstry bOth prior to the mtd•s1xt1e$, and. even e.tter, 

was pred.omiftated bf the tecmo1ostca11J simpler tools. 

the PJ"OCesa ot metal removal, to produce flat surfaces 

on hortaontal. vel'tical and .aragtda.r plenee. can be done by 

· abaplng~ slotttng, .mllling, Plcm.lns .aft4 broachtns machlues. 

Table 4.1 snows that in 196J and 1965, the :production. :Ot 

sbaps.ns. elottns. milling· anc.t plaftins mae:bJ.nes together 

accounted 1'or 12•*"" arul 15•18S£ of the total p'f'Cductlot'l ot 

machin.ee tools respect1vely. By 1919• 'they ~tlt-uted 12·84" 

of the total production ot macbtne tcol.s.- On the othw hand, 

broacbtng wblcb J.s e h18h producUon metal removal process, 

vbtdl can• machlne laoth simple surtac.as and complex contOurs, 

prodUce preo.t.eion tW.sbes and eliminate tbe need tor hlShlt 

8k1Uecl macMn• operators, 61 did llOt ed.&t at e.111 both ln 

196' and 1965. Bve J.n 1919, prodUction ot broncb.J.ng mncblne.: 

const1t\de4 a more 0.09" of tbe 'total production ot machine 

tools. 
0. 

.Grlft4ins or e.braeJ.ve maobmtng reters 1-to.\ 11rccess of 

·materiel nmoval. 1n the torm ot smaU eh1pe. by· the meche.nt~ 

action ol: 1.-regtllerly sbeped abrasive part1c1ea, thet are. 

used loose 1n bOnded wheels or coated \)eltth Ori~g is a 

prectslon tlnlsb!ng process tor producing smooth eurta.ees 

wJ. tb. close to1en.ncea. 62 The pi'Oductlon of gr1~1ng machines 
" k_ 



eonat1tute4 11.JJ" ot the total production ot maob1ne tools . .· 

lll 1963. ~oh inoreaaed to 13.1)9i 1n 196' .entt turther to 

15.54 ot the total produc.ttoa ot machine tools tn 197~~ 

Howewr, bt 1919;. tbe production ot srtndmg macMnes c.a a 

percentage ot the to'e.1 pro4Uct1on ot ma~hlne tools dropped 

abarplf to 7.e6Jl• 

FUrther smoothenlns opentlons ere usually c.ee4ed atter . . 
grtndlnl end thi& 18 4one by honing, lQPit\8 end pelloblftg 

machSJies. Ho:a.t.ns .ls a 1o.v~loctty abnslns process, us:t.ns. 

·bonded e'braeive atS.eka for ~moving st~ck from m.etaUlc and 

non-metallic sudaceth As one ot tbo last operations performed .. , 
on the surface ot a pa.-t, honms generates .tunct1oraal 

chare.cter1stt.cs speolflft to.- a aurf'a.ce aa4 involves the 

COl'recUon of errore resul Ung trom preY1ous opera:tlems •'' 

Poliehlnc produces a highly water-res1stent surface on any 
, . 

' is to remove surface t'tagmentetlon. or smear metalt to co~ct 

lneQUal1Ues ln geometry SUCh as gr1*lft8 flats and to . ,. 

reeton' SUI"t&ce J.ntegr11iy tty elitDJ.ftatAns $tre&.uu;u3 and 'bums .• 64 

LeppJns ls a tlhel finl.sl\1na operation wbich results in tour 

ma~r tetlneoente 1ft the workpS.eces (a) eJttMme accuracy c.t 
41mens1oct (b) cowectton of mmor impertectf:<Jns· ot shapeJ 

(c) ret&rlement of surtace !'inish.J (d) close tit betwoen matins 

surtaee•s. kPP1ns srea:t11 J.ncrense.s the 1lta ot moving parts 



whiCk are aub~e~ to wear an4 teu-, b.V e11tdbat1as the hUla 

a1ld 'ftll•vs GftCl oNatlng a maaitnum percentase of bearing 
' ,, 

6Nl• , 

!.n splte ot the neect tor prec1aton t.tnlsbtftg touohee 

1n the menu:teoture of eophletlceted tnacblfterv tor heavy 

Jntustrial produotion, the in41geaoue product!-. ·ot lapp1ng, 

boning an4 po1J.Ghl.fts machines have ooast1 tutect a 'Urly 

tre.ctton of the total pJ04Uct1on ot maobthe •o1s tbroupout 

the period tm.der cons14erat1on. the PI'Oduction ot these 

macblnea wbtob ccmat1tute4 o.lt?J' of the total production ot 

macbtne toola .tn 196,, tell to o.$ 1n ,gas. 11 1979· they 

const1tuted a mere O•J-' of .,l'le total. ·,Ptr04UctloD of maohlne 

tools• COnsequently, even etter the tnW..&eVentiee• India wa.s 

SmportJ.Da more ot ~heae mactalttes tbaD what was prodU.cicl' 

tucUacmoua1,.66 

r:tos,. metals baY$ adequa•s ductUl'tt et room 

ternpenture aftd. .. bence coaveatlOnal beJ14 tom ins ce bt 

applle4 to tonn these metals to the reqdred manutacttlf'lJ\g 

tolenmcetl·• However, eopbtstlcate.4 bendlnS machSnee are 

required tor some ot the blab strength alloys. and rel'ractorl.es 

Wbich do not baft adequate dUot1Utt at ro011t tcperatu:re and 

which must lxt fome4 at h1gh temperat~67 Table 4,.1 shOve 

that while beD4ln8 machlnes d14 not exist e.t ell ira 1963, 



1'5) 

tbeJ toftlle4 a mere o.o596 o£ the total p.re4uouoa ot mach1fte 

tools 1ft 1965· 'lbe data on bendlnc meCIWles tor the later 

perlod 1s aot avaUa'ble. 

· Before n llet-rolle4 coil ·or eneet metal ·can b$ cold 

worlte4, it must be cut to si:&th · !bi& can be done either bt 

aheutas Ula.OhUles or gear outtlq maohtllea:. Shearlq ls a 

method ot cuttlns 1>1 torctna two ofteet blades ill OPPOsite 

41rectlons ega:lnat the •'Hr1e1 to be Mt th.t two oppoab.g 

torees being propelled by· mechall1oal ozo •Jd.ftuUc pcn.er • 

Gear CN.ttlfts machlnesi OD ·the otber baD4, are automated in 

thelr cu"trlg operat1ons aad 'can aleo be used tor a w14e 

vartety ot open.tions Aft combination with ot.her tools.• x• 

can bO eten trom table 4 •1• that while the production of 
\ 

sbeal'1ag an<l sheet metel meehinee consts.wted 2•1-' of th.G 

total Pto4uc:t1cm ot ~naebiae tools. 1n 196,, soar outUq 

macblnes 4ld not exist. at aU during this ,per1o4• However, 
by 1979t while the pro4Uetlcm ot eU.rlng and slteet metal 

maeblnea deolmod to 1-.60J' ot the total pro4uct1on of ma1:b1.1le 

tools1 the prodUction ot geM' cut1tns machines had: beea 

und.erw8.1t and 1b faCt a.OC8UDte4 tor 0.89. Of the total machine 

tool productJ.on ID 1919 • 

Power presses are coamOftly used tn the cold worklng ot 
I . 

metals and many DOQ1-metallic prodUcts. fhese tbachlnee a.N 

capcble of 1mposmg eompraaslve etnsSEJs on the workplace 

znater1a11 tn the amoun:t, location, d.l.rectton and tor the 



period. ot U.ce oeecse-« to ecc~date tbe 1.1Pec1f14!4 oJ;tOrntlOJh 69 
UDUko other 1tee, lAdle vea veU tmdO•ed• ewn 1a tbe 

1nt'tlel phases ot pJ.etmtns with PNGakts mochlllee. lt can be 

aeen from table '*•1 thot tbfr pro<tuotton. of presses aoeoun.tH 

f-c.r 5.1&' 8ft4 '•'"' 01 the total PI'O•tlop ot aachlrle tco1e 
1ft 1963 and 196' reepectt•eJ.r •. ftd.e bowew,., decUned to ,.,.1ft 19?9. 

ft9 ebow pleture of the ·teoMo1opoe1 etructure ot . 
' 

t.be macblne tool iOdnnt.., 1ft Xn~J..o cuegeAte, tbat .1ft the 

pe-rlod wlWm tbe output .of :mceb,1tlt t.ttols he:d e taP!tl rate of 

growth. tho teobliOloes.cat ba&le ot tb4J l!v..'tnstrr .as pre

~ted lar&ell bJ the rolat.lvely ei:lbpler tm»lth Howovor, 

w1 tb tbc deeeleratta 1D t..'v! ttote et snwth of .output ol 

oochlne 'tool.a el"te• the m14•ebtloe, tht!-re was e e11gbt 

teclm01og1cal diva!'s1tleat1on to~' mlctl."'e:lg t~.ore 

sopMotlcaW t:1achiftott. 

However, eve tllls level ot d1t:".ageresatee!,-)~~~:~.~· 

on madllne tools doGe ""' pro..tde a cceplete picture ot tb.e 

cbaflgoa J.A the tecbnOlo«lcal avuctu~o ot thls lndutJtr;y in 

lndio~, Q!nce our data 40 Mt captv.re the teelmologlcal 

eb®sea 1ft each ltem o1ter a J'!!!Hotl ot tl'me~ For tnote.nce, 

a bofJJ.t'lnlDs baa recel'ltlf beell ~r.ede l'fl highly developed 

t<tcMologlee auct\ aa rwmor!ca1 controls, 41g1tn1 readouts. 



programme con.U.llers, ctltJctr1ca1 and. electronic conttola 

eto.10 !be appUcatlon. of thes• proceasea 1ft the macb1ne 

tool tndUsV, greatly enl'aaoces the product1\t1 ty ot even 

baste tools mach as lathes. fbese developments ,aa tbe 

indirect ev14enoe J.n41cates1 haVe beetl incorporated 

!noreaeiagly J.n tbe macblfte tool J.nttustry after the m14-

slxt1es. For instance, whtle the data does not diat1Dgui.Sb. 

between bJ.p p..tcec.t end low priced mclWat tools, tt was found 

throuab various studies, tbet UDllke Ul .,..ent years, the 

a•erase price ot domestic uchllles 1a the etxtles was lesr,a 

tb$1l halt the avenge pr1ce ot uporte« o~ea, 11 reflecting 

obviously the pred:om.1JUince of the .simpler rnaeblne tools 

during tl\18 periOd• t'i.U& COGS to ShOW that the tecbn.olog!Cal 

d1verslt1eation 1n the maoblfte tool inctuatrr atter the 

m14•G1.Uea, 1a not adequately captured, b.V eY8ft the 

41sagregated data wb.lcb we have used• and OJ\ aU accoUDts, 

1 t 1s 1.1kely to have bee more than whet iS J.nf1cate4 b7· 

the data, 
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CHAPUR • V 

~y AND CONCLUSION 

'lhls Chapter aummarlsea. e the basls .ot the tlfl<llns& 

ot the previous Chapters, the 4yn.amlea ot ttte growth process 

ot the capttal s•cts sector 1ft lnd1a, Glace tbe la1.mchtng 

ot the MahaleJlobta• atrateg .of lnd.Uetrlal1sat1on 4urlng 

tbe second Pla.ft• 

Firstly, tbe &rO-'h trendS 1n the ,capital goods 

aector lliaoe tha second Plan, . can be broken 1ft to two 

41st1net1ve phases • tile period prior to tbe ml&-abt.tes 

end the period attar the m14•sittt.t4)s. tJhlle the first phase 

waa cbaracurlsed ltf hlp rates ot B"Wth ·of the output ot 

the .capital goods sector, U'leN was • shar.P decel·erat.lon. ln 

the retea ot growth ot ou.tpu't alwr the mtd•s1atlea. l11th1:n 

tbe cap1tel goods seotort the pertormo.ces of 'he macb.lnery 

artd oqulpmet end. baslc .Intermediary components exb1b1t 

certaln divergent tnn4t!t 'lbe mfur;binerr and ectUipment 

CO~QpCD.ent ot . the capital. gQCds sector had a mUCh sbo.rper 

.. fall in the .-ate ot 110,.. ot output and tor lowet\1-evela 

ot capacity ut114aatlon tbao the basic intermediary 

cornponent ot the ~pital pods sector otter the m14•sixt1eth 
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A tvther sub-divisiOn ot the oapltel aoo4e sector 

bauct on certaS.rt. tuncttonal charaoterist1os reveals oertrd.D 

lnterestf.q trends. \flllle the category •coneumer goods 

maclUnU'f" had b1gh rates ot gowth o.t output prior to the 

mld•sixttes, thla decelerated sharply tbereafte•• The 

category •traaapon equipment" also had e. markael deceleration 

1ft. tbe rete of growth ot output after the m14•sbtt1es. \11tb1tl 

W4UlBPOrt equipment., the industries coaected with rai1_,s 

ahow a much steeper 4eoelera:t1on (iD fact aegat1ve ra.tes ot 
.~ ot output) thea those ot the J.RClustrles connecte4 

wltb Na4 tranGPort. Also1 the ratea ot growth ot output 

of the in4\1Strlee oonnecte4 w1th ~lways were rela.Uvely 

lower than those ot the tnduetries coanected with r-oad 

transport, wen prior to the m14•a1xt1et;s:. trblle ()Utput ot 

baato Intermediates .pew at a slew :rate prior to the mttt

s1X't1es, tbe- d.eceleratlon J.n the rate o1 srowth of d\ltput 

tbentafler was not WJI'1 marked, so that the rates ot powtb 

ot output ot bas1c 1n:torme41ates e.tter the m1d-stxt1es vas 

re1at1 velr 1\lgbe,. · than tbat ~ tlmad\!M"l"1 end equipment'' 

as a vbole. S'be category •otbttr maoblnery•, whl.ch basically 

con81su ot the componer1ts ttnl$d21neey other than electri,c• 

and •e1ect1'1cal maeblnerJ•• has been the most dynruo:So 

compon.mt ot the cap1 tal goods sector, ln terma ot achleviQs 

releUvely higher mtes ot growth ot output, both pr1or to 

the m1~ala:t1es end thereattGl"'!c 



''' 
rate of growth ot output ot the capital. goods sector ie 

P&le.ted. firstly., to tbe eldlau.stton .of the J.tnport•aubsUtutlon 

process la some ot the JapottaDt industries ot the eep1tel 

goods eector after the mt~stxtiee. seconcny,. •d more 

importantlJ• the alowlns down ot the nte o.t srowth ot output 

ot the capital goott& eeotor after the mid-sixties 1e ~ftked. 

to tb.e Cheftgee J.n tb.e structure ot investment, ill tbt eecmomy. 

lt hns becm poJ.nted out, the\ the rate ot growth ot pub11c 

1ftvedtl12ent had to be cut back after •a mld.•s!xtles, 1n order 

t;o m1n!m1se tbe pos~&ble lrltlatlo1'1a17 coasequences on wage

goods, o'l an sncreeao in tho rate of BJO'Wth o·t househ014 

!rrf'estment. Sln~e househOld 1nvestm&n.t .I.e not as "mat_.tal 

intenalve• as pubUc investment (espectal,J.r lnvestments ih 

departmental and acm•departmenta1 uodertatctnse) • the irlcreaae 

1n the rate of srowth ot Jtousebo14 illftet:ment after the m14-

s!Jtt1es. could DOt fUlly compensate tor the decUne 1n tile 

h~ of srowth of 4emo.-nd tor the output ot the capital aoods 

sector •. arising fl"'m a 4eollfte tn th~ rate ot growth ot 

plibUc itW'estment. 
HOweve,., alvea the structure o• ettdltl.ons to 

&nveatment 1ft the h0Usehol4 sector after •• mlC•eixttee, 

whlch essenU.eU, ~oCCU~Te41n capital tormat1oft tn construct.S.onl 

end wJ.tbin conatruo1:len under •puoca oonstructl:on• as 
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4letingulahe4 t110m •atcha conettuctloa,., wt.ch uses 

su.bstantlal. quent1tlea ot bade 1Dterme41ates eudl as 

oteel, cemat, ete. • the lnorease 1n the rate ot. growth 

ot baste 1nteme4J.ates was blgher tba.ft the JAcrease 1n the 

rate ot ~bot maohlrterr 8114 equl.pmeftt ar1aJ.ng as a 

couseqwmce ot the l.nortase4 mvenaent ·activity of tbe 

household sector cturtns thle pelto4. Rell.Ce the cU.tteftflces 

1n tbt ntee ot growth ot output of baalo 1n~tmo41atee and 

madtine_ry end equipment after' the ~(ltxUea. 

The ttlw:rgent output tren4a. in the ind1v.ldu.a1 

1n4uatriea o:t the eaplta·l goods eector, have been llnkecl 

to the d1 versS. ty in demand con41 tiona for ttltferoent 

1ndustJ'1es ot this sector. I't has been ergued. that this 

'"demand-baaed • or •marttet•baeed11 hypOthesi$ would: bt 

applicable to the entln oap1 tal good& sector; 1ft spt te 

or the subs'tanttel. part1c1patton of the public sector ln 

the Q&UUtacture o.t capital goods, "•use the output 

reaponst ot ~~ public .sector unite, ae in the case ot the 

pr1VGt-t sector,. 1s also largely deman.d ctetermitlect. 

FJ.naU.v • tbe tootmo1ostca1 eharlges in. the maehi.fte 

tool lndUetrJ are considered. ga. vea Jfa.tlalenobta' conception 

ot tbe need ror cost rduction J.n thie 1n.4Ustrr• It is 

arguea, that the changes 1n tht h14tmtr1e.1 structUI't 



within tbe capital goods sector, wltb the prodUOtlcm 

ot more complicate~ maohSnes. as well ae ~· taster growth 

ot tGCbMlopcallr intena1ft coneder 4\Utablea after the 

m14•slxtiea, Nqut.rect greater praoJ.alon in: JDaeblttirlg 

operatlona an4 thle ,la<tuced teo'hrloloatcal cbaftges 1a 

the tneChlU tool lrlclust:ry towards greater eophletlcatlon • 
.... 
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