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W h ~ a ,  after centuxie~ of eolonf a1 d d n a t i o n ,  we resumed cmltrol 

ever o w  ovm destiny, and embarkod on a prowme for 31% c m t x y ' a  devolcp- 

m n t ,  the Tdea that the main constraiat on ecanomfc grm7til was s a d  ITS 

nesded :or capital accumulation was fimly entxenched in the develcp~ent 

litsratwd. It follmed directly fmm the "pcduction function a~rroach" 

of nco-clacsfcal econdcs ,  according to wh3:?;1 the aggregate outpc': af a 

co-x~tzy was a i m k i o n  (repzesenth~g technology) of the count-' u e u d m m t  

of l m d ,  Pnhoflr and cagitd. Lana wsa generally f ixed i n  supply, and labour 

gmr  exogenously ; xheref ore,  t he  grcwth of .. capital_ _was essential %x e c o n d e  

gro'irt?~ i e w n ,  in h i s  cjroat boo;: ~ f i  developnent, Arthur Lewis (3955, p.226) 

prazialmeu iliac '"2 centfal p ~ d i t r . ,  the theory of growth is to under- 

stand the process by which a cmaunity f a  converked f r ? ~  bring a 5 per cent 

to a 13 Jser cent savcr - w i t h  a l l  the chznws in attftvder;, in Instftutions 

~ n ?  in techniques which eccaapany this conversion. " Strangely r!nwqh, this 

waz one iscue ox? wkch M a d s t  econcunfcs was also In agreement, for Mam 

'had a ? ~ o  t?!~g;~k that the driving force behind economic qrowth was capital 

ztcmu2at5cn. ?%is view of capital as the maj.n constraint on crcRvth was the 

kcsis for isternatioaal aid from the developed to the less-dewlo@ coun- 

tries bLzt, 5 2  the event, th? f ;w of such aid proved to be z mcre txickle, 

es2eeially to lcrge/ countries l ike  India, which had also adoptad a non- 

al iqra  p s i t i o n  in f t e  hterna'iional relations with fhe ern cuper-powers. 



gy has all. along placed great emphasis on Sncmasing d m e s t i c  savings. 

The hard core of Xndia's plans has h e n  an extension of the capital amounts 

of the traditional anmraf budget to a five-year period. It has t u n e d  

out that, considering its d e w a t e  pva- and under-dwelomnt, a d i a  

was munarkably wreeessful in hcresrsing its rate of hvesmnt, starting 

from only 10 per cent Yn 1950151 and reaching as high as 23.7 p r  cent in 

1978/79. Huwever, there was no significant acceleration of a e o n d c  gmwkh, 

corraspon&g to this r ise  in the rate of h e s h e n t .  Theref om, a e d s t a  

hive been engaged in nnalyehg this puzzling feature o f  Indian exprience. 

The present paper is an attempt to contribute to this discussion, 

The first step in the analysis is to check the reliabiliw of the 

data, It Fay well be tha t  the puzzle is mostly due to a progressive upllpard 

biaer in Vie estimates of i n v e s m c  or a pmgmsoive dmnwazd biaa h the 

estbate of national product. Tho fomer possbflity has been sor5ously 

adoanced by Rakshft ( 1982 1. Alrgufng frcm the entirely valfd position that  

"Zf an it= of expenditure is kegarded r l ~  investment, there a W d  comes- 

pond to it sme flcw of future h c m e  (posfitioe cr  negathd ", he has 
queried a n m b r  of ituns fn the CSO e a h t e  of irweatment. For exmpIe, 

he cites the ease of expenditure on e a g t a l  formation in General A d d m i -  

stration, which is fncluded in the estimate of national inves-ntr but 

the flm of s e d c e s  E m u  W s  capital is not counted in the estimate of 

natAonal pr-, as the entire output of the sector 5s valued only on the 

basis of the expn12tum'on wagea and salarles and treated as qwennnent 



conmpkiur~ eccording to the ribov~ ?xbcipla,  either f=he expenditure on 

investment in this sector should be Zcft out of total,investment or an 

all<wance should bb ~ m d c  fo r  &he s c d c e s  of t l i e  capital stock in this sector 

in the est3mate of national pmduc?,. !bile the argmmnt is theoretically 

valid, there f s  no evidence that the upward bias in t h ~  esthnate of the 

&we hvesiment reXativc to t h c l t  of naAdonal prduct has Sncxeased wcr 

t h e  sufficieritly to be a major pa* DE the explmation of our puzzle. 

Another example cited by him is tlmt stocks are measursld on 

m c u l a r  dates of the year on the basis of c o r r e s p o ~ g  holdings of 

financial assets by t h ~  household sector, and hence there is a tendency 

fcr a proqressive upward bias In estimates of invesmtment in the form of 

increases in stwks as a result of increasing intervention In the tnarkot - 
by official. agencies such as the Food Corporation of India. He has also 

iggested that them is a significant upard &:as in the CSO e s t h a t c s  of 

the Smportant category of touseholrl f inanc ia l  seiv5ngs. He then makes a 

,ea the CSP estimates of m g b  e a t h q t e  that these o r x b i a  bay :luvci b i z -  

hvesment by as much as 54 % of net dunestic prduct at market prices 

ii 1978/79. ' b s  argunent has been examined by other writers an8 it seems 

that the bias bay not  be GE high as this figure, and further, that to the 

extent that there is an upard bfzs, it may not have irtcreasoC over t i m e  

sufficiently to clceount for the increase in the CSO estimate of the rate 

of investment, especially in the late semn-kies. 

The CSO estimates of savings and inv@s-t have boen exmhed in 

gxeat dota i l  by the Raj CmPrrrittee (1982). me C d t t e e  concluded that, 

"On the whole, t h e  improvements thua achieved in the series on gmes 

cerpi ta l  fornation and s a v i n y  over the last two decades, as; a part of the 



more ccarprehens~ve series on n~tion~i income and exgendfture, have 

Iwde these e m t e a  almost as good as they can be eqxxted to be, Nven 

the nature of the eeonany and the difficultkea inherent in senrring 

adequately xeUable data. It is doubtful whether the esUmates for any 

other cowtry a t  a similar stage of development have a mueh firmar found- 

ation." tp.49). Of ccmee, there is always mun for hprwemmts, and the 

Raj C d t t e e  itself has made a nranber of suggestions. Pending mch improve- 

ments, the mi lable estimates may be W e n  as being eufficfently xeliable 

for w h a t  they w x t  to measure w i t h i n  the eystem of national accounts 

to be used for the follcrwfng analysis. M s  analysis will be laxgely 

based on the data which has been most mnvaniently brought together in a 

canpact fom im the repart of the Raf Ccmmit-. 

Sn national income acc*iurthg appxaach, savings have t~ equal 

investznent, Therefore, there are ixo ways of estimating this ffgure, and 

both have been u a r d  in the Indian statistics, Table 1 s ~ s e s  the 

savhgs e w t e s .  



Table It Dcmestic SaPlnga ns Percentage of Q>P at  market 

RtbUe Private aousehold Sector 
M o d  S e c t o r  Corporate All 

s u ~ t ~ r  phy~ical Fiqmcfal M' sectom 
-u I_ ICII- 1-11 

These eatfmates are daWi.o~d Prom the financial. statements of Che 

oariow sectcre, except fox the physioal savltngs of the huusahold eector 
I 

whhh 3s oathiatad i n  reat terns aa the value of the phyeical capltaz for- 

mation in that aecmr. These est imtes shcw a eoneidezable xise already 

frcm the fifties to .the sixties but there waer a sbrpr increase fran the 

's ixt ieu t~ tbia umantie~, and e q w i a l l y  fran &e fikst half te the seconc! 

-aali of the m t i e s .  Of the incwaae in the saving rate f*#n the fifties 

to the ahtiart, about a thWi in the public sector, a sixth &n 

-, a d d e d  equally bemen the physical and financAaf forms, Por 

d m  from the mixtias to the m t i s s ,  %ere was no contribution 

lrrrm the oa-te sector# cme sixth of the rise oecumed the 



- behreeti :hs physical zlnd finm-cia; ro~ms,  It was wit5in the seventies 

that a high pmpurtfon of t h e  rise in household savinw was in financial 

. . 
Then, there i s  an indspendent estimate of investment, based on 

eeimatm of types of assets divided in to  three m a j m  categmien - constm- 

cation, machinky and equipment , and changes in stocks. The relative mag- 

nitudes are summised in Table 2. 

Table 2: Investment by Type of Assets: Percentam of 
GDP at current market prices 

Consmudion Machinery Changes in Total 
E Equipment Stmks 

perso? 
I l - C - " - - - C - - - l l - - - - l - L - - - l e c - - - ~ - - - - - - b . - - " - - - - - - - - - - - " - w - ~ ~ - " ~ ~ " ~ ~ ~ ~ - ~ ~ - * ~ ~ ~ ~ -  

1950/51 - 1954/55 5.76 2.82 0,75 10.34 , 

It will be noted that t h e  investment ratios are higher than 

the swing rat10 in each period, One reason for the 'difference is that 

the investment data of TribLe 2 includes the part financod by foreign - 

s&ngs, while the data of Table 9 refer only to domestic savings. 
r 

But even allowing fw this ,  there is a di f fmnce  due to methods of 



estimation which make t h e  Investment esti~riates higher than t he  savinga 

estimates. Ths CS@ hes takcn t h c  savings o s t h a t e s  as the more reliable 

and th-fore -8 this par': of the diffemnce as "m and d e s i o n s t r ,  

which are used 4x adjust the investment mimates downward. The unadjwt~d  

investment f5-8 am stiU used to show t h e  composition by type of asset 

and the albcatim by inc-titwtfonal sectms, 

Both Tables 1 and 2 show a consj.derabla rise 31n the rate of 

fnoestmmt in t h e  past t h e  decades. Howevm, there are some in te resrhp  

dffferences. Table 2 shows that the rise f m m  the fifties to the sixties 

wa8 water, and that f x n n  the alxties to the seventies as well as t h t t  

within the seventies, was smaller, t h a  in Table I. According to type of 

asset, tha-e  was a steady h a e a s e  in investment in machinery and equipment; 

amstmction irmestment g r e w  relatively rapid1.y f m m  t h e  fifties to the 

sixties, whilc inventory kxer;r t m e n t  was wore important In the  rise of t he  

investment r a t i o  f h m  the sixties ~a the seventies. 

The ratios of Table 2 a m  in current pricea but in tMs  period, 

investment good8 p ~ i c e s  increwcd 13-t 6.26% per annun) faster than GDP 

(at 5.49% per annm). The rise of the investment ratio in real terns has 

there* been slow- than in current prices, and it is the real m e n d  

whiuh is mm relevant for e x p h i n b g  the rate of economic gmwth. 

The changes in real terms are shown in Table 3 ,  



TL ~ l e  3 : Investment bv P.=e of Assets : P ~ i . + n t a g e  of - --*--,, 
G2P at 1970/73. Narket PFices 

Constrmctiun Machinery E Changes in . GDCF 

Per5Cd Equipment stock 
----------------=-"----------*---------"-*---------"--------*-"---------- 

-- -- . - - - - - - - - - 

?!e na: sec that t he  P ~ E Z  !-r the investment ratio in terms 

( 6  percent -.ge points 1 is considsrzLly less than in ciment prices ( 8 petr- 

centage points]; t h e  inclrwase: fmm the f l ft ies  to the sixties 38 everl mmp 

impressive, w h i l e  that fim the sixtien t o  the seventies, and within the 

seventies has become less significant. 

As for the savings estimates, the capital  fornation figures 

collected by type of assets M e  also been a l h a t e d  to the three insti- 

tutional sectors - public, private corporate, and household &actors. 

The investment in the household sector is taken as being the same as t h e  

saofnl~s in physical form of that sector as shown in Table I. The restfits 

in current prices are summarised in Table 4. 



Table 4: -- Invcstmmt by Ins t i t t e iona l  Sectors: 
Pemeiltage of GDP ;~t ~ ~ r e n t  rnmketT~ices 

. . .. . -. - - - - - - - - -. . . - - - - . . 

Public Private Household Total 

Period Sector corporate Sector 
Sector 

- - - - - - - - - c C e - - - - c I - - - ~ - - ~ - - ~ ~ - - - - -  

The investment in the public and private corporate sectom j,m 

=eater than t h e h  savings. Part of the difference is statistical due to 

different merhods of estimation. The rest is fznanced by fore ip  savings 

and the financial savings of *he household sector. Table 5 shows the 

hewbent  savings gaps of these two sectors on the basis of Table 1 a35 4. 

( T a b l e  5 1 

As the figures stand, the investment-savinp gap is much Larger in the  

puhl3;c sector than h the private corporate sector. It is partly due to 

the fact that most of the foreign savings flows i n t o  t h e  public sector. - -  - 
- - -  

Them foreign savings as a pportim of GDP averaged only 1.3 per cent 

in the fifties, 2.3 in t he  sixties, and were very small in t h e  seventies, 

-fbre, there is some indication that the. great- part of h e h o l d  



Pabie 5 : Inves*:~ent - ~ i ~ f r : . ~ .  a - -  GZ~, : Fercentage of 
- GDP at cument market prices 

Pub23c Private Corparate 
Sector 

Period sectm 
--------------------------------------------------------*- 

- - - 

financial savings flowed to the public sector. This accounts for the more 

*id rise in investment in 'the public sectorl especfally from the fiftses 

to the sixties. However, most of the increase in inveshnent from the  

sljztiaa to the seventies occumed in the household sector. 

A l l  these increases in the 'investment rates of the various sectors 

in current prices becc~me mduced when calculated in constant 2970/71 prices, 

aa shown in Table 6, 

To swrmarIse, the shares of the various sectma In total. inve&nent 

in the different types of assets a m  shown in Table 7. The three figures 

in each cell of the table show the decade average for the fifties, t h e  

sixties and the seventies respectively, 



T&le 6 : GmBS 'lnves-hen* by Sectors : Pmceptage of 
GDP at 1970/71 mmket prices - 

,- 

Pubih Sector Private C m ; x t s  Household Total 

?mid Sector Sectm 
111----------"el-1-----3--L--------m-----------------------------"------"------ 

Table 7 :  Pexentage of T o t a l  Xnvestmerrt. in Each Tyre 
of Asset and Each Sectm (Decade Average f o r  -- -- 

fifiies, sixbles and sevenths) - 

Type of Assets Public ?rivatc Corporzte Household ~ 0 t h  

Sector Secto~ Sear 
3-L-I---e"---lll-e---I--I----I-I------------------d--M---------------d---------=--- 

8.8 
Hachfnery and 13.4 
Equipment 16.4 

2.9 
Changes in Stocks 2*  

5 .8  

Total 



The inr~esmcnt of tk  r)7:3Jir -.13 PAousehold sectom is rather 

heavily concentmted in canstmaion,  while a large part of machinary 

and equipmknt is invested in the small pivate  CoqoraTe sector. The 

private corpmate sector also has a dispmpoFtionate sham of inventory 

investments. 

We turn nmv to consider the refationship of ihveatmmt to rates 

of econcrmlc growth. Those rates are dmaxised fn Wle 8, 

Table 8: Rates of Econmic Growth  {Average of 
Table 8: Rates of E c o n d e  G r w f 3 1  

(Average of annual rates 
at 1970171 prices) 

There has not been any significant rise in these rates of growth corns- 

panding to the xise h a  the investment ratio. 'There was a slight increase 

fraa the fifties to the s i d e s ,  and then a decline in  the sevmties. 



However, there was a rise E m  the first imlf to the second half of the 

swetktles. 

The usual way of rezating sconmli.~ growth to the ratea of invest- 

m t  is by calculati.nq incrm~nta2 capit~l-output ratfas IICORB). A mu@ 

indication of t he  trend i~ these ratios is sfvan in Table 9. One measure, 

denobd as ( c ? )  2s &;?rived by dividin~ the sum of net acmteatir capital 

fo-tion Ci.IDCr! :nc.',usive of inventory changes by the increase in net 

dmestic product WP) - E m e r ,  tt is more rehvant to eonaAdar the invest- 

menk fa fixed ea:?ital. Therefore, a time series of the stock of such 

capital waEt derive6 (as explained in the Appendix). From these, a second 

estimate of ICORs, flnsotcd aa Ib) has been derived by dividing ehe increase 

in 'h sto,:r gf -;-'rxr?C capitz.2 i? c zh periud by the increase in the E3DP 

in that periocl. T;lcse rsk.ioe are margin~.1 rat~os .  as we have a- es t i -  
. . 

'.\- ' 

mate of cap: $2: stc  2:.  l-.o ?:rc 3' 7.1 r.qlcrilatod the average capital- 

output ratios, Benoted as ( c )  ; tLe.,a are quinquennial averages of annual 

ratios. 

Table 9 :  C~pjlfjil-Uutput ~tios'(Rs.cmrt?s at - 
1970f71 prices) --- 

Period Increase in Sum of Increase in Capital-output Ra*dos - - 

NnCF Capital Stock 
Ial (a) tc) 



The firet p i n t  to noto is tb3 t ,  by both (a1 and (b) estimates, 

ths fCdR bas been increasing steadily, not juet in the late s-es, but 

throughout the perid. This trend is also apparent, though at a slmer 

ratsl in the average capital-output ratio. Bmever, the trend in these 

ratios was inte-d in the sixties, mainly bscaune of the dieaatraus 

fa13 of agricultural output In 1965/66 which reduced the rate a£ output 

gmwth in the early sixties and raised the XCOR, but increased the rate 

of output growth h the fate sixties and reduced the fCbR, 

This clearly shma the need to consider the various asctors 

iredfvidually because they differ ao much in their IcDM. Table 10 shows 

these individual ratios for the perid l97b/jf to 1978/79 bamed on unofficial 

estimates of fixed capital atwk prepmred by CSO for the  Rnj C d m .  

Table 10: 1CORa by sector 1970/?1 to 1978/79 

. - - 

Sector Increase Increase TmR 
in fixad ca- in N e t  
pita1 stock Value A QAY 

Added 
A K A Y 

Cl-e------lCI-l-------eI-"UU3333CIIIeeI..-1tttt"-."-r"~~~~-I~-Irr---~- 

1. Agriculture, forestry, fishing 6562 3074 2.15 
2. W n h g  and quarrying 1225 115 10.65 
3. ManufaetuEing 6925 2710 2.56 

(a) registered 406 5 1775 2.29r 
Ibl unregistered 2860 935 3.06, 

4. Constructfan 128 559 0.23 
5. Electricity, gas, water supply 4750 294 16.16 
6.  Transport and cammieations 4119 953 4.32 

la) Railway 1378 209 6.59 
Ibl other trans&* 2153 60 2 3.58 
Ic) Cmmnlcatians 588 14 2 4.14 

7 ,  Trade etc. 779 2076 0.38 
8. Banking and insurance 17 7 646 0.27 
9. Real estate 3809 292 13.04 
10. Public A c h h i s t r a t i o n  4688 1118 4.19 
11. O f h r ~  789 357 2.21 

Toter1 33951 ' 22194 2 -78 



m h  ofd* --1 & ~ 3 ~ - ~ 8 r 8 8 - m d 3 ? - b  tXp-'.'ki'd 

but'* -ling feature8,. They map h. b t a  the -ear 

of f b - ~ s ' b n t , a t F 1 1 -  they have to bc examined more deq& w i + h  

bettar-* t31~4s;the-rsther-hi.qh ICDR f-,r agrwtrito , - ly-as  i.i;h 

a8-*- StROther- -* $er that; M t h h  nlamle" '~~'5n~.  

** m- far- rmkegjc- entefprises is higher --for the rgistert.9 sectur, 

L f t r y  . to . the general ophdm. The high ICOR fpr.thc electricity and zela- 

ted sector is acoording to but t h e  high n l u o  for the rt!~11 

eartab a a c t w  may he much %n5xmc& by the prices at which the output, Is 

~ ~ l ~ .  F h e t l l y ,  both irrva-t an& output values have to be exadlmf 

blosely for public ahidstxatim , which absorbd nearly 14% of t u b 1  

h- but whose- m t p u t L ~ - h e n r v a h e d  a t  only-  9%-a£ tho  

increase in total. out:mt. 

'ra shldy the trends in mre detai 1, we f irst  divide the e m m y  

flto the a g r i d t 1 ~ t a l  and nan-agrirrultural snctora. Because the agri- 
I .  

lhtural sector is so heaxily influenced by weather conditions. we con- 

sider the ImRs wer  fairly long periods and a n i t  the period 1961/61 - 

fie lonqLpedod f C b ~  has h a n  &ly stable in the agricult-a1 sector 
, I 

bvt kreaoedkharply £ r a n  the first to the second decade considered in 2 1  

ncn-agricultural sector, The effect on the ICUR for the econmy as a iQulz, 

rn accentuated by the fact that the allocation of F n v e s m t  to the mar. 

uapikal-5ntmsive non-cgricultural -tor inereas4 in t h i s  p e r i d .  It 

ma:$lbe i n t e x e a t h g  to quantify the roles of the two factors; for thjia purposo, 



4, w n a f  cmtpt-cafltal Ratio A344 -2051 -2571 

4. mrglnaf mtpt-capital ratio .4311 .I422 ,1929 

- - . . . - - 

#otet Fi-8 i n  brackets are percentages. to. total, 

, 2 I ,  , ' . . 

it ~k'- emvmirat to account Por the fall in the mrgSm1 output.*&l 

+ E R due to change.h capiral intensity &t&; 
sectors 11 

where, pi- um4..Pg ,are the i n i t i a l  and final. hwedment ahaeea of se- 14 
@ % an8 R are the comespanding mu-gfnal outpclt-capital ratios. i 



Applying thfs formula, we fdnd 4h.c c k u - k  i.O% of -!?:fj.ne in the 

m a t e  output-capital rat50 was dur? -Lr --':e cl..+zg.r: ln inr..?dt.mnt cllc- 

nation, and the rest to thc zhargu in c~pi-:?'!. -5 ctzn~;It.l* w i t h a  -,ir:kors, 

Thfs analysis can now 'ha c?.mlicd +::I :=he indlerj3us: . :m-~yriculb~*al  

rrectors. For Ehfspmse,  the p r i c d  is divfiia5 at t':e y c n s  1951/52, 

Table 1 2 :  Relative -- Share of Imertm:.t IGZCE'J i 3 Zndi- ---.- ---A. -- -- 
vic?'ra!, non-.iyr2-crll":1~1 dYC ;- :c. c(:z -: - CC_?X_-- --- ---I 

,Electrf a$*; gas and :~a&r 5 . 5  5,3 10,; 3 , 2  9 i j  

Rea2 Estate- 27-7 :..? .5 Lr .5 73.;' 14.4 

PPbUc Admhistration 9.F: 7 3 : ~  ll,6 S.?. 10.2 

mema C.S z.o 7-v-5 7 . 8  7.7 -- + -- 
Total fm.0  Y.S?,.t iCr ... O ICO.0 100.0 -- .-,- - .-- 

fie next step is to caja;lla+e the i . n c k ~ ~ s . 3  in o?rtp.:t I r each of t h e ~ e  

h r s .  As there was coneiderah'Je year-to-yeax f!.u::Luation; these output 
I 

increases w e r e  derived frm Glrfs-yea: ava-.-.aqes tXmtrr5 at 2ei.irs dLvL- 

1 &g the five periods, On t5.e basis 02 tl.nae f i q z a s ,  t h o  tnn~ginaf. outrat- 
i 

e a p i W  fa t ios  were f w d  to be a- s:?ls.m Ln Ta133e 13 - 



T a b l e  1 3 :  Marginal Q t ! t ~ s t - - C ~ h t a l  Ratios in non- 
agricultuxal sectaxs 

Sector Periods 

I If X f f  Iv v 
-CI---~-IC.-.----------~---I----.-------U---I---C--------~~S~ 

Mmuf amring .2936 .2052 -1527 .I080 ,1137 

Electrfc%ty etc . 6 -0794 .0567 -0612 .0539 

Transport and c d c & t i o n  .I272 .I102 .0916 .1158 .I231 

T1:aile .6333 ,7310 1.3620 ,4737 ,2886 

R e a l  mtate .0380 ,0430 .0819 .0397 .0442 

Public A d m M M m  .I242 ,1164 .I649 .2406 .I798 

Forratzla (11 can again be u W  t o  deeampobje the changes .in the margfnal 

output-apital ratloa into .two mnponents due to a e  change 3n the allo- 

cation af Snvestment and due change in  the Intra-sectm4 marginal 
'. 

output-capital mtios; the rcsulta zre shown fn Table 14. 

Table 14: Deempasition of change fn Marginal Gutput- - 
Capital Ratio of non-Agricultural Sectors 

bange in marginal Due to Change in Due to change An 
Periods &tptzt-caPital ra t io  allocation of sectoral maxghal 

investment ratio 
--rrrrr-----r--~--~-r--------r~-~----~~ 

I to If - .0221 - ,0133 -.(lo88 

11 to IT1 .0198 - .OX76 -. 0022 

IfI to IV - ,0392 4- ,0144 - .0336 

FJ t o V  + .0070 + .0191 -. M2l 

~1 -' of ~e four periods, the marginal output-capital ratios declined, 

f.e, the fCOR inmeasd ,  especially frwt -rid 1 x 1  to n?, On the average 



tho arsrage LC'-> . ; Sn &lsc .wox6o, *a changes i n  the alloca2ion of itwest- 

=A* has 4m1 3.d frr-?ri:t of tho mom capital-icck7nciva fndustrEes 

in tk.3 f i : : 'k t  kdo inte~valg  2x4 agzihst them 131 the last tp:a interva?~. Zr 

. .  f:& LC:.:: ' .~?:."l*b::,  .-:c f ~ ~ i , , 2 : :  .t-/-.1:3tk waa ~ U g h t l y  strmger than e e  finer, 
, . 

la v5w: 3 f  ~5 1i8?'_'.3 C?!I:-?.-:~ !&I mm:agz 05 44% 5.1 tlm last 

frt?~=rdi: .:, I -5 --aJ': .at :in7*:c?? h r-28s Llh:~9l. a~t. it A8 ~01% @0nn$&ird.-g 

, . 

&eA s2- S,r4i.:'. :.:.'?7r.:';!r , PL i:~-:z?,,xezt ii: t:Z-: F-&Jic and privna accto~c,  

. 1 . . 
+ f  - .. . --i: :-:. ~ - + ~ > - f i  --.5. 



P x u ,  the &fit 02 k f i e i r  o.! F~*-*-"" 1 S.L,L, ~ ~ n g  econordc growth, the share 

of public a-stration fn public sector h b l - m s e n t  unecanfortably 

large. Considerbg the vi-1 h m c e  of the aqrimlturaf sector 

for increasing fmd supply for relaxing the constraints on growth h the 

other sectors, and for raising the incmes' of the poor mostly loca*sd 

in the agricultural sector, tha share of that  sector in public inveetment 

is too lm. The large share of the public sector in manufacturing has 

also to be examined to see if it fs mostlj~ confine8 to the capital goods 

needed to pmmots ~~ else-here, In Vie private sector, we have to 

consider whether the large flow of investment to real eatate can be afv- 

to more productive purposes, 

i4 bk& . r X 2  t;lr q:cskim ?IZly a eonoiderabk rise in the 

investmervr ratio has not accelera :d econdc! qmuth in M a .  This is a 

wher. viewed aaainst the standard Ra-9-Danar models 

where g is Lhe rate of grmth of output, c fs the marginal w-t-capital 

ratgo and s is thBeaving; lor investment) rate. course, as an ex post 

relationship, this ie an identiw. The fact tha t  s has hcreaeed but g 

hag not implies arithmet3calJ.y that e has increased. That 1s what we 

found in general, the sharpast ineweage occurring in the manufacturing 

aeetor. But as a causal theory, the H&-Damr m o b 1  an-s that e f a  

fdrly stable. The Indian experience is puzzling only when viewed agahst 



Thic theoxy is the atadard ;ma In the Wwry of growth ae it 

has evolved in f91e emtext of me ma. Much ha8 been on the 

alleged stability of the capital-output raMo in these countries, But 

them i a  no reason to .expect that the ratio should also be stable in the 

early atages of ikveiopent of m e  M a ,  Xn fact, 5n the mly 

~icgrffhmt histod~al  of t b  Bicanfc (1%~ has 

thatr, fmm a Xm XtXR in the firat phaue, it rimas ahsrply in 

the aeeond phaae, and then QeaUnga to a a-le madim value fn the Wrd 

phase which hae chzvbetari&ad the mmnt -erne of the Dea, WC 

asmciaked the rise h fCOR in the phase dth the hdlding up of 

c a p i t a l - h b a i v e  hfraa-e. It is I n  W s  respect that Ehem 

b be a 4ffemnue in the man came, wlmre an increaming ahare of  

bvoatmtmt: wab allmate8 to the fianufacturhg sect~r (Table 121, whiah 

albo s h m d  thb ahatpet  r i ~ e  in XCQR I T h b  13). 

The- a& a nrnabes of po8sibl.e axplanatlola for the declining 

pdu~t id . ry  of 'L-stment in mral and in the manufacturing seat~r in 

d l =  . one marsom mny be the campoaition of output w ~ t t d n  the 

mwufdqturing sector, aohew them may be a trend mom oapitaX- 

Antendm productk incwarhgly demanded by the upper in- gmupa whose 

inccmes are r i a i n $ w r e  rapidly than for other groups, 'Phen, there itt 

the qued.on of a e  'absorptive capa~iw for crapltai. Aeeordfiig to thfs 

approach, at any giver! thml a aamtry em oltly abswb a 1Sa3ted mt 

of capital ~ v 9 1 y .  An attempt to increase capital qtmk byant3 lthfr 

llm2t a11 b a d  to rapaly dhhtahing rmtmns. mr the, a countryra 

dbewrptiva capacity aefjatsds on the skill of i t a  l abur  force, qr hf1- 

by gduoattcn and trai&kg. 'Sherefom, one pousible explanation of the Xndian 



puzzle may be thet the grmvth 05 p~i.;.slzzl capital has outstripped that 

of human capital. A third possible exp1anatlorr i a  that the gxawth of 

capital ia not being used efficiently because of country8 a econcmic 

Institutions, ewc ia f ly  those affecting tho woxMng of the labour and 

capital ararkets in allocating and utilisfng theas factom eff ida-tly.  

Fotrtthly, the increase in the country's productive capacity due to rising 

invesmnt ratios .may net be matched by a corresponding increa~e i n dmand. 

This should be reflected in growing under-rrtffisation of capiul.  Unfor- 

tunately, the data on capaciq utiliaation available at pre~ent are not 

quita adequate to shm any trend. Fhally,  we must also conaider the 

possfbfJlty of a progresaiva under-estimation of output, especially in the 

'laat few years8 if so, there may well have been an acderation of e e o n d c  

growt;h corresmding to the rise An the investment ratio. Thfa aspect 

of the statistical record has not been examined as clo~efy  as the e a t h a t e s  

So far, we have been studyirig the relat f onship between investment 

and e c o n d c  grcwth by means of PeORs. This approach 1s designed to study 

short-perid relationships especfally in develdped econdes,  In WXZa 

like mdia, the short-term relationshipi. greatly d i ~ t & b e d  by many 

factors, especially the role of weather In agrfculture and its transmission 

to other sectors. A t  the s& time, the major problem in mdfa i a  the 

persistence of a IGW rate of grcwth for a long tim~, not just in the past 

fev years. Therefore, it is necessary to svpplement the above analyeis 

w i t h  a longer tern approach. Prom th is  p i n t  of view, the concentration 

of the HartPd-mmar  nsodel on investment as a ratio of nodona1 inc- 

is misleading. men a rise in t h i s  ratio when the natAonal incane itself 



in growing slowly, especially given ale zendency for c to fall in the 

early stages of developwnt p f n t e d  out by Bicanicl metxiis a slow 5rtmth 

of the capital stock. It is more useful themfore to consider the rate 

of gxuwth of the capital stock directly. 

The general experience of fast qruwfng countries elsewhere aas 

been that  the growth of factor inputs, C such as labour and capital, is 

n o t  sufficient to account for obasrved rates of gxmth. There ia left 

a considerable part of econdc m u e  to rising productid* of 

factor inputs, often just callod the "residual" and identified w i t h  khs 

rate of technolqical progress. The usual method of identlfyfng various 

sourcers of growth is by the formula: 

where Y i s  national incane, A is level 05 technoloq, L is la5ow, K fs 

capitalr a dot over a varfable refexs to the change in It during any given 

period, and b and c are the elasticities of output with x=spect.to labour 

and capital rsspectively, gdentified w i t h  the respective factor ellares on 

the aasmption of conatant returns to scale. This is not =.tirely satia- 

factoxy fox a ntanber of reaaona, such ae the assmption of constant returns 

to male, the aslsumption of efficiently working and cauptitive factor 

markeke, and the neglect: of the cloae interaction betwsen technolqical 

pmgreae and capital ~ ~ a t l o n  Mghlfghted in the wleamdn~ by doingM 

theory of m, and the kechnical progre.es h e t i o n  of Ik1d-u~. 

-r, it m y  serve as a ffrst approxfmation. 



A recent estimate (Chen, 1979) of these sources of gtowth in ame 

fast growing Asian cormtries fo r  the period 1955 tc L970 (1957 to 1370 

for Singapore) is given in Table  16, 

Table 16: Accou&q for G r o w t h  in Fast. growing Asian 
countries: 1955-70 - 

Country MPUt Labour Capikal Technology 
--rr----------3-------------UUUU"~"-"-~----------------------------""- 

Hong Kong 

Japan 

Singapore 

South Korea 

Tafwan 

For theaa estimates, the elastici . ies c?f output w i t h  respect to labour 

and capital were m e n  as 0.6 and 0.4 (0.7 an? 0,3 for Japan). On the 

average, technological progress as a proportion of out?ut grmrth for 

these countries awraged 55%; the corresponding proportion for DCs 

generally was even higher at 6 4 t ,  

TQ apply Ma: m o d e l  to India, we have made atme estimates of the 

gxcwth of capital stock for the economy and some major aeeters~ they are 

s h m  w i t h  the method of estimation in the Appendix. me long term rates 

of growth of these estimates of capital stock and of CiDP (aerived by f i t t ing 

an exponential trend by least sqmmsl shclwn in Table 17. 



Tab;@ 17 : Accountfnc Ccr - -.- L"~mJc'1- -- - 'tr!di~, 19501 51 - 1978/79 

Ime Economy 3.62 4.47 2.2 0.29 

Agrieultcral sector 2.23 3.33 2 .  1 - 0.49 

Nan-aqrfcultwaf sector 5.10 4.31 2.5 1.70 

~anufacturinq sector 5.42 6-17 3.5 0.59 

m a +  non-aqrfouftwal 
sector 4.98 3.96 2.3 Z. 85 

vary mugh eetimjta of the rates of grawth of laboux is also shown in 

t);e tablm. Xkaa theae rltea of growth, an estimate of the rate of techno- 

loqAcal p r g & ~ m  i8 berived,'aesming both factor elasticities to be 0.5 

t i b l W n g  ~ . ~ . ~ l z n r a l i a ' s  e s t h a t o  for the manufacturing sector). 

The* e m t u  a m  derived from the most recent ealqzlatione 

-13 are very rmqh. They differ considerably frm sane nthes estiaxatme 

which have bepn Mde, fur example, the growth of capital stock' sham here 

Xor the manufapturing sector is m h  1-r than the e a t h a t e  by I , J .  

Ahlwalia, Other astimatea of technolqical progress have genexally been 

even I m r .  These estimates have been compiled to stimulate more work to 

improve them, P,endhg further revisions, they may help to direct: our 

attention to mot?$ imporkant parameters of analysis and policy. 

Of course, the accounting for growth approach can be translatad 

into the ~arrod-domar approach in a fomal arithmetical form. For example, 

in the above aeequntfng far growth approach, if the addition to capital 

mtoek i s ,  m y  101 of net national. psaduct (which corresponds to a grosa 



h v e s m t  rate of near 20%) in 1978/79, capital stock will increase 

by 4.14%, and, w i t h  a growth of labour a t  2% and no technological,progross, 

will result in output growth a t  3.17%. q e  same result fallows also from 

the mrrod - mar egtuaUon w i t h  s = 10% and c = -317 (corresponding to an 

1- of 3.151, But there may be an advantage in the accounting for g r d  

approach which has a place far tho role of labour and technological pxogxess, 

As the figures atand, the first conehsion that &nerges is the 

1m rate of technological progress, Considering the great scope for improve- 

ment that exists in the law level of t e ~ h o l o g y  frun which we s-, 

and the mphaafs gfven to th is  aome of gtmkh 3sr out developfit strategy, 

It is -even more surprising that  the contribution of technololgical proqreeg 

h the important agricultural sector is negative. fn-the liqht of these 

msukks, we might as well say that the real p y l e  of ~nb$'an experience 
-. 

is why there has been so little technolagical progress, ,'Z%is can only be 

e x p l h e d  by 'the relative neglect cf ::man capital in.'Ehe form cf the 

education and training of the people. 

~t the sane t ime ,  the rate of growth of capital stock is st113 low 

KQlpared with fast growing countriee. The rate of'- of capital ia 

bprtant not just as a way of augmenting the guantm of productive factors 

but aim an a treh9cle of technological progress, The two factors have been 

eeparated in the abme model only for convenience of analysie but in fact 

they are hiqhfy interrelated. 

We are therefore driven to the conclusion that  an adequate grmrth of 

wtput Zn Xndfa requirea a faster gravth af capital than we have achiwd 

so far. The f d d a b l e  nature 02 this problem, the problem of 'primitive 



acolrmu1atii.n'. ia, of course, w e l l  P a m ,  and there h s  been much dis~sssion 

of possible sol,utions. But in view of the persistence of afow grmth even 

a f m r  the xiaa in the invesmrit ratio achieved sc? fax, it s m s  worth 

rahi.2~ r e - e d n i n g  at l east  some asmcts o f  tho problem further, 

One of the ways a£ increasing investment Its to bring in foroign 

capital, Moat fast-growing muntxiss have had the advantage OF forefgn 

capital. at a crucial stage of their d e v e l o ~ t ,  The central point of 

~osensteh-~odan's  (1961) theory waa tha t  sluch capital was, in fact,  

needed to raire domestic ratee of saving to a level adequate for self- 

sti8tuining grarU1. "She experimce of the fast grming Asian comtries 

sham, SIL retrospect, that, prmided foreign capital flclws in sufficient 

guantiues, the period of dependence on it is sutprishc~ly short. 

There are a rider of fama in whfch foreign capital flm into 

a country, We first consider the case of borxming. Obviously, there are 
I 

many aapects of such borrowin,- ccnccrqir.3 the toms and conditions ntta- 

ched which have to be considered very carefully and have in fact hen d b l y  

discussed in Sndia. We shal l ,  hcJwever, conaidar only one aspect, namely 

the tendenq for both lenders and bo-B to adjust the amount of loans 

80 that the debt-senice ratio rmeclns belaw a conventional limit, In the caee 

of a countxy Like I n a a ,  w i t h  a relatively amall forefqn trade sector, 

th ia  limit i n  reached very quickly. It i s  t m e  that some laxge boxscrwers, 

especially i n  Latin America, have landed thmaelves in acute debt-semicing 

problems but as Lewis (1978) has pointed out, the conventional lMes were 

far exceeded in the past experience of many countries. C m t r f e s  l ike  

South mxea have do-rately prcmoted their exports as a way o f  jiwtdfying 

large ~ c a l e  borsmring. Ultimately, the mounts that a country can borrrrw 



safely de~eada  in the pproduet5vity with which borrm:?d capital 1s invested 

and on the terms on which it i s  supplied rather than on arbitr:ary W t s  

eet  on the debt-aswicirlq ratio. 

I !  Next is the case of foreign invesbnent. The advantage of th is  

frmn of foreign capital h f l o w  is that it is usually acc-ied ky 

foreign technolocjy. -ever, the terms on which such Inves'bnent j.8 

generally made, especially by multinational campanias, are usually so 

severe and the sectors in whfch it is usually l o c a w  of such lcn* priority 

that this may not be the most useful way of stimulating imrelrtment. 

But them i a  a stronger aase for seeking and taking more aid,  

5.e. capital on concessional terms. India has received far  less than X b  

faSr share of aid, partly because of its size and partly because of its 

non-alfgned posture h~,Sntsrnatdonal relation,,  But these considerations 

affecting India's share of aid stem directly from the role of aid as an 

hs-nt of Z~;eim pclicy, rust- has t;o bo made more strongly 

agafnst aid as a transaction beheen governmerits and in favour of aid as 

a txansaction bemeen peoples in which governments are only intermediaries, 

What is neoded is to demonstrate that a larger flow of aid will be used 

to xeliave absolute poverty, aa eloquently argued by T)r.I .G.I~atel  (1970 1 3  

it fgl l i k e l y  then t h a t  the ease for aid will. receive a significant 

htmanitarian responae among the pople  of the rich countries, 

We next turn to measma to gncreaae inoesmnnt with dmestic 

resources. The standard theory in Indian planning seems to be that the level 

of investment should be f ixed at the level of savings d that if invent- 

ment exceeds savings, there dl1 be inf lat ion.  This Eollws laxgely 



from a t~. iZ~.?cy to th ink  c f  tiusc r ~ S i * ~ l ~  largely in financial terms, 

an approach that was criticisled by Kaldor ( 1 9 5 ~ )  in connection with the 

proparation of the Third Five Year Plan. He pointed out that, -ling 

in real terns, any inflation resulting from invosbnent in excess OF 

eavings will be self-li&8ating in the short: run, if the investment 

is made in quick yielding projects which abound, especially in the a m -  

cultural sector (see also Lewis, 1954). On the other hand, keeping invest- 

men* at the level of expected savings w i l l  not guarantee monetary stability. 

Rs (19661 has ahawn, one of the mast potent causes of Anf lation in 

LDCs tike XndPa is a shortfall of bade wags goods, especially f d .  Even 

if it Was the case that an excess of investment w e r  cavhgs lea& to 

infladpn, we have to choose between the real objective of rapid g r m h  

and the monotazy objective of price stability. Kaldor I I has recently 

argued f&r the importnnes a£ the real over the monetary objectives in 

Britain; W i a  axgment is even mox valid for a coun+q l ike  India. 

The, appropriate strategy f u r  Xndia ie, ',ilereEore, one of pressing 

all productive avemen of i ms-t as far as the real  x e s m e s  of the 

ecmany pem@t, and then increasing savings ae far as possible to this 

level in ordel; to moderate its inflationary impact, i .e,  the savings 

effort should be used as.= inatrrrment for cclntrolUng inflatfon rather 

than to detemine the investment target.  The great challenqe to developnent 

8trnteqy is We use of labour to create capital, an impcrtant theme of 

developent e & d c o ,  highlighted, for example, by Wurkse (1953). It has , 

been an important source of investment in countries amh as China, Japan 

and Indonesia, especially as a result of co-operative acUon for the ccmanon 

goba, which Profeescx IsNkawa (1978) hast described as the "emunity 



pr5nciplaH. This approach has Becr much less eviaent h India for reasma 

which l ie  deep in the institutional condittons -f the country fn tba 

absence of the commnvllty principle,  the same idea is also involved in 

policiee such as the mpLoyment Guarantee Schemes, but the resources 

channelled to this scheme have not bean adequate to make a significant 

itrrpad* 

On the question of how much savings is available, it has become 

apparent in recent years mat the rate of sadngs is not a simple function 

of incane. X t  depends on other factors as w e l l ,  such as the distribution 

of income and the terns of trade b e w e n  the agrfcultuxal and non-agricultural 

sectora (see, for example, K.Krishnamurthy and Saibaba; 1982) . The method 

of estfmati:~g the propensity to saq:-;! that is camonly used and recaannended 

in standard textbook$$to regress savings in rea l  terms on inecme in real - 
terns, But oxpaxl?roat figurcs =or sayings are [except for foreign capital 

hf-) thi same as the ffgures fcr fmstment. Therefore, such a regression 

will only reflect the relationship between gr0v.t.h of" income and the growth 

of invesbnant, whether financed by voluntaxy ox by forced snvfngut it will 

not roflect the rate of voluntary savhgs. For savings to be used to control  

inflation, they mst be voluntary. Then, the pxopensity for voluntary 

savings is better reflected by xegresging n&al savings on naminal income, 

m i n g  periods of inflation, the  propnsity  to save shown by the nominal 

analysis will be lower than that shown by the real analysis, becausle the 

latter includes forced savinga as well. 

We next consider the division of investment b e m n  the public 

and private seetora. fn the last Zecade, ths average share of the public 

sector in qmaa inve8-t (a t  31970l171 prices) was 44%. This fs a large share. 



This does ;rot mean that the pub1i.c eectar is investing tm much, if, is 

more ltksly that t .c  ?r=:.vl+,c sector is not i3westir.q C ~ I O U ~ ~ ,  lnj t tally, 

one of the objective.3 of 2he invest-zent licensing apparatus was fn fact to 

lMt private sector investnent in orrlce to rrption out l i m i t e d  sqlyplies of 

strategic rna+~rials  such ae s.",el and cement. Perhapa the control  system 

has now o u t l i e d  this purpose. ?law that the public sector ie in control 

of the 'camanding heights' of the economy, it may be possible that a 

mlaxatim of the ccnstrzfnts ldtrie to a fm strategic materials m y  increase 

h s m t  to a much greater extent. It is now widely recoqnised that 

private sector investment ie u3timately deteenined by profitability,  in 

turn basod on technology and t I ~ e  state of demand, rather than prior 

savings. ~f investment can be st. .~uIlated by techno1 - gf cal pm~reea and 

a wider spread of ef2cf.tive demand, the corm-wnding s~vings t r i l l  be 

Ffnally we consiZier @ l ~ c  sector irwestment, The need for 

j.ncreasing such investnent by e::ercisfng the umcst, ecqrmy in cmrnment 

expenditure (already constitutf~g a third of national incclme) atd using such 

hveabent  en bring &out fu.?rl&*na~atnl c h g e a  In khe economy I S r  of course, 

widely reccgnised. But *ere is one as~eet which neean strecsing, namely 

*e m a t  extent of fluctuation . in public imstmant, As D: , a t r e  11981, 

p. 93) p k ~ t e d  out, "Thr? Eluctuatiom in the &lic scctcr lnvsatment &n 

fixed =&pita1 and stocks have baen quite sharp in I d j r  Wer the past twenty 

five years of planning, .mJ they seem to have aceentu.ted P P ~ ~ B S  than &ti- 

gate3 "Ae fluctuations arising otlC of the okher cawjs*" P3rtZy as a result  

of such fluctuations, -&s rate of wth of public ~ec tor  i n v e s b n t  d e c h d  



f m  9,8P in t h n  prtd 1956157 t- 1965166 to 6.4% in  the per id  1366167 

to 1978/79 (f . J. Elhltrwalia , 1902, Tablo XXT, p. 95) . 

There is a clme relrtfoqshlp bet-~een fluctuations in tho  r.on- 

a@cultxral sectors and those in ag;ricultural pr~duction. 1Ws riay be 

due to t-S,z rclc of duaand. Bil t inr ressingly, scholars studying the matter 

have cclme to L ~ F  cdncL~lsion t h a t  orle of tF.e most impmt lFnks in the 

chain of causation is ~ A Z ~ C  S C C ~ Q X  kves.Iz:ent (see e.g. Srinivasm and 

Narayma, 1977; Nqiyar, 3978; -gara:an, 1981, 39821, While daflnd factors 

may be import-t f? the 1%; beemen ~ g r i c u l t u a 3  ELuctuations and the 

fluctuations f n  prprate sector tor,-agrictlltural activity, there we no 

strang reasons, as far as rcal resources are concei-ned for publlc sector 

imestment to flnctuate so ztran~ly fn cympzthy w i t h  agricultural condi- 

t3ons. The main reason Gecme to X e  In a rronetary policy which is prhaps 

e.~cesasively ccrc?raell to cnn.tr01 tnSlntLonary pressures arising f m m  

agricttltr.--31 shor t i a l i s  . 2 ; zc :n-;.:-deratiorA af such a policy m y  help to 

insulate the rest of kI~a eco~lou:y rrcm ale agrimiltural fXuctuations and 

thus set the ?tar73 Lor fd~2e:r rji?cs.tl: in thi? cccncqr a; a wF.clc>, 



E w a t e s  of ",he Wwth of Capital Stock h XnCia - 

Wa have now a nl-r of estimates of annual hvestment WWI 

have been ~ g h t t ~ ~ r  bj CSO in real terns, for example, in r3701T1 

pxiaeg; To conme* these to t h e  s e d e s  of capital stock; wa need a 

bench m a r k  esthate. S m e  authors h m  made m h  a bench mark ea tha te  

far a partinrlar par and wed it to der5m a tbw se'ries (8. g. Dkoldda, . 

1974). Rcmmer, there is a problem in deriving t . b m  series of capital 
stock fm a bench atark fur a single yew* namely the probZem*that the 

annwl inweme. fiqres m y  m k  be quite cornmengutable wi+h the capital 

s t w k  f Agures, suah as that involved .in the bench mark eetiaates. The 

most important pmblem b to a!.lew for the aampomnt ~f deprecia+don 

&n m s -  frwesbaent figures, but Che d s t s  even we have 

estbatcs af !I?*. cz.7 :t,.f .?=wC.:: .;. %refore, we anrst have m.e 
factors ta m l y  to the annual i n v p - m t  figures, Pch a corr&khn 

factor c z  be Lcr:ivad if wk I Z Q V ~  28ndh U C ~  e s t h t e e  aZ.ca&M stQQk n& , 

- just for one year hut for t w o  y a m  w i t h  a +auff: lent ,  .interval :etnem 

Such estimates have at  -ti become available. Tbey am the 

unoffieinf estimates of 'fixed capital atoek for 1970/71 and 1978179 p r e p a d  

&ock in- be- theso Wo y e a s  by ZEs,36,720 cmas in 1970/71 
pries#, .But the total n e t  domestic f ixed capital for&t:an (hOPCP) &men 

tr, rmmeile t h a n  with the tm bmch mark estimates of.capitak stoek. 

m a  cosrectfon &tor h s  thamforo been am>- the2-:d MJPCF 

to es- anmml eapital s!x& figures brtwoen the, CWO be*rch mark 

QM also to work baclcwards .year by year to f 9SC(.j51, -3 remits 

are 8hcnm.in the m c d  c p l m  of the Pppmdix  TahSe. 



It is useful to estimate capital  stock in partfcular sectors, 

especially in the agricultural and non-agricultuxal sectors. But, unfor- 

tunatdyr estimatee are  not published for NI)XF figures for these sectors 

in 1970f71 prices. Therefore, a different  approach has to be used baeed 

on GDCF figures for these sectors which are available in 1970/71 prices. 

Thus, in the agricultural sector, the jncmnae in fixed capital stock 

bewen the bm bench mark years was G,7,161 crores in 1 9 T O S l l  prices, 

w h i l e  the sum of GlMT' in that sector batween those years was R3.13,570 

also in 19?0/71 prices, so that the GDCF figurea muat be multiplied by 

a correction factor of .52?4 to reconcile t h a  with the bench mark fi-~ 

of capital stock in aqriculture. This eorrectAon was therefore usod to 

deriw a t h e  aeries for fixed capital stock in agriculture, s m  in the 

Wtd c o l m  of the Appendix Table.  

ft may be objected that .the mioil betwleen the b m  h c h  mark ye- 

was one En which there wee a i q d f i c a n t  i m n t o r y  changes, sspec$aSly frr 

agriculture. -fore it Ps necessary to check f f tke ratio of W to GIXF 

in the tm years for which data axe avdhble  %n published soumes was 

fairly d f o n a .  .. It turns out Chat, rather mrpriaingh this is indeed 

the ease, as sherwn below: 

. . PmFm 717 1316 

Ratio 5253 .5195 

For this calculation, the GPCP figures were taken f m  CSO National 

Accolfnta 5Cetistic13, and the WDPY3P figures £ran the unofficial estimates 

prepred by CSO specially for tho Raj Carranfttee. 

me me*& wed fox the agrfcaltuxaf sector were then applied to 

the non-aqriculttftaf - sectors aa a whole. fn these s&rB, the increase 

in fixed eapit€d s-k betweeh the bench mark years was Rs.29,559 crores 



at 1970/71 prices, while the s m  of GXF durllng the poriod was Rs.57,380 

crores alse at 2970/71 prices, giving a correction factor of .5151, which 

was ueed to compile thc t imo  series of capital atock f o r  the non-agricultural 

seetora s h m  in the fourth column of the Appendix Table. Them estimates 

axe less reliable, as there was a greatex variation of the ratio of NOPCF 

to eDCF frcw -4591 in 1970/71 to .5283 in L978/79. mese estimates of 

capital stuck in tho agriculturnl and non-agricultural sectors & not 

add up to that k r  the economy aa a whole, as it was d e r i v d  by a different 

method whfch i a  pro)xbly m o r e  reliable. method for the a&cuUmral 

and non-a&icultuxal sectors was also applied to the manufacturing and 

and other non-agricultural sectors. w i t h  results sham ;Ln the fifth and 

sixth corms  of the Appendix Table, 



Estimates of Capital Stock (beginning of year) - -- 
(Rs.crores in 1970$71 prices) 

Year The Economy Agricaltu- Non-Agri- Manufactur- Other non- 
ral cultural ing 
sector aector 

agricultural 
sectors 
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