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The actual levels of investment over the two Plan periods and their effect in terms of increase in pro
duction are important for any technical assessment of the Five Year Plans. 

In this paper the overall increase in production has been studied against the estimates of capital stock 
as well as additions to capital. 

This has also led to an examination of the annual estimates of capital formation vis-a-vis the levels 
of reproducible tangible wealth as it existed in 1949-50 on the eve of planning and as at the end of the 
Second Plan. 

The most important factor which comes to light is that no satisfactory estimate of even the rate of 
capital formation over the two Plan periods is available, not to speak of the distribution of the investment 
over years by sectors according to their industrial use. 

Both the estimates of capital formation and reproducible tangible wealth in India need to be examined 
much more carefully before they can be used for analytical studies of the capital structure of the economy 
and changes in it. 

[The views expressed are those of the author and not of the organisation to which she belongs.] 

OVER the past decade covering 
the First and Second Five Year 

Plans, the nat ional income in I n d i a 
has increased by as much as 42 per 
cent. This g r o w t h as measured by 
higher levels of p roduc t ion in differ
ent fields cou ld be the result of 
either greater output per u n i t of 
ex is t ing inputs or increase in the 
inputs themselves. One would be 
quite just if ied in assuming that 
p l a n n i n g in Ind ia has resulted in 
both greater ava i l ab i l i t y and use of 
factors of p roduc t ion as w e l l as 
better u t i l i s a t ion of inputs as they 
existed before the advent of p lan
n ing . For purpose of any analysis the 
inputs could be classified in to two 
broad groups, those wh ich are cur
rent and are included under current 
costs of product ion and those which 
are the basic factors of p roduc t ion 
and are essentially of a different 
character. The lat ter can be broadly 
grouped into capital and labour. For 
planned increase in product ion of 
different items it is essential to en 
sure the supply of a l l essential in 
puts whether current or other. 

The f o r m u l a t i o n of the Five Year 
Plans and their execution have p r i 
m a r i l y been in terms of capital for
mat ion , though the targets of produc
t ion set out for selected commodities 
as w e l l as employment have been 
equal ly impor tan t points for con
sideration. The actual levels of i n 
vestments over the two P lan periods 
and their effects in terms of increase 
i n p roduc t ion w i l l therefore be im 

portant points for consideration in 
any technical assessment of the 
achievements of the Five Year Plans. 
In this paper, the overa l l increase 
in product ion has been studied 
against the estimates of capital stock 
as w e l l as addit ions to capi ta l . This 
has in the process also led to an 
examinat ion of the annual estimates 
of capital fo rmat ion vis-a-vis the 
levels of reproducible tangible 
weal th as it existed in 1949-50 on 
the eve of p l a n n i n g and as at the 
end of the Second Five Year P lan . 

Varying Estimates 

Capital format ion on the one 
hand signifies addi t ions to reprodu
cible tangible weal th of the country 
and, on the other, measures that 
par t of domest ic /nat ional product ion 
w h i c h is retained for use in further 
p roduc t ion . Other factors remain
ing constant a higher rate of growth 
of national product would be the 
result of higher rate of investment 
unless the increase in produc t ion 
fo l lows from decline in the average 
capital-output rat io w i t h constant or 
even lower rates of investment. The 
rate of capi tal fo rmat ion , i e, the 
p ropor t ion of net domestic/nat ional 
product used as addit ions to capital 
(domestic or nat ional) is, therefore, 
the p r inc ipa l factor in the economic 
development of a country. Enough 
doubts have already been raised re
garding the actual levels of capital 
fo rmat ion in the count ry over the 
two P lan periods and these have 

been aggravated by the wide ly dif
f e r ing results 1 revealed by i n 
dependent estimates of savings and 
investment prepared by different re
search inst i tut ions . 2 O n l y one of 
these present figures of capital for
mat ion w h i l e the rest are p r i m a r i l y 
estimates of savings. The rates of 
investment as revealed by the esti
mates of C S O 3 are presented in 
Table 1 as an in t roduct ion to the 
analysis that fol lows. 

Though any c r i t i c a l examinat ion 
of these estimates and the determi

n a t i o n of the possible rate of in
vestment is beyond the scope of the 
present paper, a few remarks regar
d ing the results may not be out of 
place. The rate of net capital for 
mation was. according to the esti
mates, as much as 10.7 per cent at 
the beginning of the Second Plan 
and reached the h igh figure of 15.5 
per cent in the very next year and 
declined to 11.7 per cent in 1957-
58. The wide fluctuations in these 
estimates are to some extent due to 
variat ions in levels of net add i t ion 
to inventories. The ratios of fixed 
capital format ion to nat ional output 
do not record such wide fluctuations 
though the picture over the period 
does not chancre very much. At con
stant prices, the rate of investment 
(gross) is not only at a h igh level 
but between 1950-51 and 1960-61 
it rises f rom 1.2.3 per cent to 17,7 
per cent for fixed investment and 
13.2 per cent to 19.4 per cent for 
to ta l investment. This is no small 
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increase. There are doubts about the 
r e l i a b i l i t y of these estimates, p a r t i 
cu la r ly since they not on ly contra
dict the levels as stated in the T h i r d 
Five Year P lan R e p o r t 4 but also 
present a p ic ture which is contrary 
to the experience in other countries 
in s i m i l a r stages of development.5 

It is, of course, t rue tha t other coun
tries in s imi l a r stages of economic 
development d id not have the po l i 
t ical and social system exis t ing in 
Ind ia today nor d id they have p lan 
ned economic development of 
India 's type which may be said to 
be investment oriented. However 
even the I n d i a n Plans as f o r m u l a 
ted or as assessed do not present a 
picture of such h igh rates of invest
ment. They agree more w i th the 
rates and levels as experienced in 
other countries. Acco rd ing to the 
estimates presented above, the level 
of capital format ion has been much 
more than envisaged in the plans 
and if this presents the true econo
mic condit ion of the country, raising 
of funds for investment should be 
no p rob lem d u r i n g the T h i r d 
P lan per iod . In this connection, i t 
migh t be wor thwhi le to refer to the 
experience in other countries in 
periods of economic development. 
Tab le 2 presents the details for a 
few selected countries in different 
stages of economic development. 

Acco rd ing to Kuznets 6 , " the rat io 
of gross domestic capi ta l format ion 
to gross domestic product is posi
t ively related to income per capita, 
be ing higher for the high income, 
developed countries than for the low 

income, under-developed countries 
. . . a t best, the net capi ta l forma
t ion propor t ions have "not gone much 
above 15 per cent, either in the 
non-Communist or in the Communist 
countries ' ' .7 C o u l d I n d i a have 
reached this level of approx imate ly 
15 per cent net capital f o r m a t i o n at 
the beginning of the Second Plan 
and continued around that level 
throughout the P lan period? The 
figures presented in Table 1 also 
imply that the rate of investment at 
the end of the F i r s t P l an had already 

reached the level wh ich was p lanned 
to be achieved at the end of the 
Second P lan . It is difficult to re
conci le such levels for the begin
n ing of the Second P lan and the 
levels set out in the Plan. 

V i e w i n g these estimates of capital 
format ion f rom a different angle, 
net add i t ion to capi ta l over the two 
P l a n periods—according to these 
estimates — has been Rs 13,202 
crores8 at 1960-61 prices. The 
addi t ion to 'national income over 
the same per iod has been Rs 4,346 
crores at 1960-61 prices.9 This 
wou ld mean an incremental capital-
output ratio of 3.04:1 over the first 
two Plan periods. Accord ing to the 
Second P lan (page 11) , the incre
mental capi ta l -output ra t io was 
expected to be 2.30 d u r i n g the 
Second Plan per iod against 1.88 
d u r i n g the First Plan per iod. These 
estimates are at 1952-53 prices. 
The change in prices between 1952-
53 and 1960-61 would to a certain 
extent, affect the marg ina l capital-
output ra t io . The differences in 
capital-output ratios at different 
price levels depend very much on 
the trends in prices of i nd iv idua l 
components as changes in prices 
need not necessarily affect both 
investment and net output to the 
same extent and in the same direc
t ion . The effect of such changes 
on the capital-output ra t io wou ld 
be different according to the relative 
movement of prices of the two com
ponents. For the per iod 1955-56 
to 1959-60 the i m p l i c i t price indices 
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The indices show that the rise in 
the i m p l i c i t pr ice index has been 
re la t ive ly more for investment than 
for to t a l na t ional product . This is 
l i k e l y to be true in periods of heavy 
investment. However the order of 
difference has not o n l y not been 
substantial over the per iod but ap
pears to have prac t ica l ly disappea
red by the end of the per iod. A n y 
change in the marg ina l capi tal-
output ra t io as a result of the shift 
in the base pr ice, therefore, could be 
b road ly measured by the rise in the 
investment cost index over the 
per iod . Adjus tment of the ratios 
presented in the Second P l an report 
for such pr ice changes over the 
per iod 1952-5,3 to 1960-61 gives a 
figure of marg ina l capital-output 
rat io of approximate ly 2.5 over the 
first two Plan periods against 3.04 
worked out f r o m the estimates of 
capital fo rmat ion . 1 0 

Sources of Over-Estimation 
It is not easy to specify the fac

tors wh ich migh t have led to this 
over-estimation of the level of capi
ta l format ion in the country. How
ever, a few points regarding the 
method of estimation may be wor th 
men t ion ing . F i rs t ly . value of con
struction estimated on the basis of 
a v a i l a b i l i t y of construction mate-
rials and wages and salaries pa id 
to workers engaged in construction 
ac t iv i ty is l i k e l y to have been over
estimated. For a l l b u i l d i n g mate
r ia ls except i ron and steel and 
t imber . 1 1 net total available supply 
(domestic product ion plus net im
ports adjusted for changes in 
stocks) has been assumed to have 
been used in construct ion. This me
thod seems to have been used not 
on ly for items l ike bricks and 
tiles but even for items l ike hume 
pipes, asbestos and asbestos cement 
products, paints and varnishes, elec
t r i ca l insulators, sanitary equip
ments and f i t t ings, refractories, 
tiles, sheet glass etc. It may be 
desirable to a l low for the possible 
use of such materials for purposes 
other than construction rather than 
assume the use of the total value of 
avai lable supply for construction' 
only . Deduct ion has been made 
f rom the value of construction thus 
estimated, to account for current 
repairs and maintenance. Current 
repairs and maintenance f o r m 8.6 
per cent of total va lue of construc
t ion in 1950-51, rise to the level of 
9.8 per cent in 1952-53 and sub 

sequently go down in p ropor t ion to 
f o r m o n l y 7.1 per cent in 1960-61. 
I t i s true that d u r i n g periods of 
large net addit ions to capi tal , pro
port ions of current repairs and 
maintenance is l ike ly to be less but 
it seems un l i ke ly that the total 
current repairs and maintenance 
expenditure in the country was on ly 
Hs 50 crores in 1950-51, par t icu
l a r l y since the estimate of construc
t ion includes not on ly pucca resi
dential construction but a l l con
s t ruct ion cover ing factory and office 
bu i ld ings , schools, hospital b u i l d 
ings etc, both in the pub l i c and 
pr iva te sectors, i r r i g a t i o n projects 
and construction in activities l ike 
ra i lways and other transport ser
vices. 

S i m i l a r l y , the proport ions of 
parts of capi ta l goods and par t ly 
capi tal goods assumed to form part 
of gross capi ta l format ion might 
have been over-estimated. Thus in 
1960-61, Rs 198 crores worth of 
parts of capital goods were added to 
the gross capital in the country 
against Rs 38 crores in 1950-51. 
The available supply of f inished 
capi ta l goods d u r i n g the same 
period increased f r o m Rs 242 
crores to Rs 597 crores. The pro
port ions of pa r t l y capi ta l goods 
assumed to fo rm part of capital 
format ion are based on very scanty 
da ta and some of these ratios 
might be over-estimates. Ninety per 
cent of radio-receivers and house 
service meters and 80 per cent of 
por table room a i r conditioners are 
assumed to add to capital stock 
against 75 per cent for type-writers 
and 50 per cent for sewing machi
nes. 

Another possible factor wh ich 
migh t result in over-estimation is 
the trade and transport marg in 
which for i nd iv idua l items are 
based on very l imi ted data and 
varies f r o m 25 per cent of ex-
factory value for 'br icks and ti les ' 
to 56.4 per cent in the case of t i m 
ber. It may also be mentioned in 
this connection that the trade and 
t ransport m a r g i n has been assumed 
to be constant over the per iod as 
also the product ion from large and 
smal l enterprises. These few points 
have been raised not to h igh l igh t 
the l imi ta t ions of the capi ta l forma
t ion estimates but to indicate the 
possible sources of over-estimation. 
Fur ther examinat ion a long these 
and s i m i l a r lines m i g h t lead to 

more realistic series of capital 
format ion estimates. 

Reserve Bank's Estimate 

In the l igh t of the preceeding 
discussion, it might be useful next 
to examine the other independent 
estimate of addit ion to capital in 
the country on the basis of the esti
mates of reproducible tangible 
wealth ( R T W ) in India for the 
years 1949-50 and 1900-01 and 
their re la t ion w i t h the levels of net 
output over the same period. Esti
mates of reproducible tangible 
wealth for the year 1960-61 have 
been prepared by the Reserve Rank 
of India V1 in a manner which would 
ensure their comparabi l i ty w i t h the 
estimates for the year 1949-50 avai
lable otherwise.13 The add i t ion to 
capi tal over the per iod obtained 
f r o m these1 estimates has been 
compared w i t h the independent 
estimates of capital fo rmat ion dis
cussed so far as we l l as w i th the 
levels of investment du r ing the first 
two Plan periods as estimated in the 
T h i r d P lan Report. The R T W as on 
A p r i l 1, 1950 has been estimated 
to be Rs 17,086 crores at current 
prices. To obtain the correspond
ing estimate at 1960-61 prices 
either the overall impl ic i t price 
index of capital goods as avai lable 
f rom the CSO estimates of capital 
formation can be used or the invest
ment cost index by sectors used by 
the R B I for est imating R T W for 
1960-61. The estimate using the 
former method has been obtain
ed by the Reserve Bank of Ind ia 
and gives the reproducible tangible 
weal th in 1949-50 at 1960-61 juices 
as Rs 21.557 crores. The estimate 
obtained by using relevant invest
ment cost indices for the estimates 
of capital stock in each i nd iv idua l 
sector gives the figures of Rs 20.622 
crores of R T W in 1949-50 at. 19600 
61 prices. For the present analysis, 
use has been made of the latter 
estimate which not only is obtain
ed on the basis of prices compara
ble w i t h those used for the capital 
estimate for 1960-61 but also gives 
the d i s t r ibu t ion by sectors of capital 
stock in 1949-50 'at 1960-61 prices. 

The capital-output ratios for 
1949-50 at two different price levels 
give a broad idea of the effect of 
price changes on such measurement. 
Also , the changes in i m p l i c i t inve
stment cost index (p ) and domestic 
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p roduc t deflator (p ) were not of 

ay 
the same order, i e , ' r ' as defined in 
Table 3 has been generally less 
than un i ty over the p e r i o d 1949-50 
to 1960-01. The three possible esti
mates of capi ta l stock as on A p r i l 
l f 1961 presented i n Table 4 i n d i 
cate broadly the order of difference 
between the estimates. Since the 
base estimate of capital stock as on 

A p r i l 1 , 1950 is common fo r a l l the 
three al ternat ive estimates, these, 
s t r ic t ly speaking, present indepen
dent estimates of the add i t ion to 
capital over the two P lan periods. 
The difference between Estimate I 
and 111 is not large enough to be 
considered significant, and may be 
taken to indicate b road ly the pos
sible level of investment over the 
two P l a n periods as we l l as the 

capi tal stock in the country at the 
end of the Second P lan per iod . As 
regards Estimate 11, it has already 
been argued that the estimate ap
pears to be too h igh . Perhaps in 
cast; of these estimates the absolute 
level at the beginning of the P l an 
per iod as well as the growth over 
the per iod have both been over
estimated. 

Growth of Capital by Sectors 

The estimates of R T W in 1919-50 
and 1960-01 can next be considered 
in detai l to examine broadly the 
g rowth of capi tal by sectors and the 
s t ruc tura l changes over the period 
as revealed by shifts in capi ta l -
output ratios. The addi t ion to capi
tal presented in col 5 of Table 5 
covers a period s l igh t ly longer than 
the two I Mans and would reflect the 
combined effect of the patterns of 
investment over the two Plan 
periods. As no details on d i s t r ibu
t ion of investment by sectors hi the 
pr iva te sector du r ing the First Plan 
are ava i lab le , it is not possible to 
make any direct comparison of co l 
5 w i t h other independent data. The 
estimates of capital fo rmat ion pre
pared by the CSO cannot be used for 
any such comparison as on ly d is t r i 
bu t ion by types are avai lable and 
not d i s t r ibu t ion by indus t r ia l use. 
It is known that, the pattern of 
investment d u r i n g the Firs t Plan 
per iod was substant ia l ly different 
f rom that d u r i n g the Second Plan 
per iod inasmuch as agr icu l tu ra l 
development was given a higher 
p r io r i t y du r ing the First against 
capi tal intensive heavy industries 
dur ing the Second. The details also 
make it clear that over the per iod, 
capi ta l structure of the economy has 
changed substant ial ly in favour of 
the large enterprises which has a 
much larger share in total capi ta l 
in 1960-61 than before the Plans. 

Whereas the average capita 1-
output rat io at a point of t ime gives 
a broad idea of the capital structure 
of the economy, the marg ina l capi
tal-output ra t io brings to l ight the 
association between investment and 
addi t ion to output over a given 
per iod . It is true that addi t ion to 
output might also result f rom other 
independent factors l ike larger or 
smaller inputs of raw materials, 
natural resources, or labour or tech
nological changes. Though the 
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influence of factors other than 
capital on output and its 
g rowth cannot be denied, the asso
ciat ion between the two can be 
assumed to be strong enough to 
warrant an examinat ion of the 
ratio between the two. It is also 
true that for a satisfactory measure 
it wou ld perhaps be desirable to 
make allowance for the lag between 
investment and addit ions to output 
pa r t i cu la r ly for projects wi th long 
gestation periods. A n y such adjust
ment of lag between investment and 
increment in output wou ld require 
a detailed study of the i n d i v i d u a l 
projects. Further , the lag may not 
be large enough to affect signifi
cant ly the ratios measured over a 
decade or a five-year per iod. The 
data on average capital-output 
ratios in 1949-50 and 1960-61 are 
presented first and the study is ex
tended subsequently to m a r g i n a l 
capital-output ratios over the 
per iod. 

Tables 6 and 7 considered toge
ther throw some l i g h t on different 
aspects of g rowth in output in re
la t ion to reproducible tangible ca
p i ta l in the country. Thus, accord
ing to the estimates presented, capi
tal-output ratios in 1949-50 mea
sured at 1960-61 prices show an 
increase in a l l sectors except 
m i n i n g where it registers a f a l l and 
agr icu l ture where i t remains un
changed. This change in the ratios 
is solely due to changes in prices 
and give some idea of the trend in 
prices of the two aggregates, viz, 
capital and output in different 
sectors. It is obvious f rom the two 
sets of ratios measured at two diffe
rent price levels that the prices of 
capital goods and total domestic 

product (cover ing bo th capital 
and consumer goods) d i d not move 
in the same direct ion except per
haps in agr icul ture where the shifts 
in the two aggregates were neutra
lised, resul t ing in no change in the 
capital-output ra t io . The prices of 
capi tal goods, i e, the investment 
cost index has generally moved 
faster than overal l index for total 
domestic product . However, in the 
case of agr icul ture , livestock used 
on farm which forms a large pro
port ion of the total capital stock in 
the sector, d id not increase in 
p r ice 1 ' whereas the pr ice index of 
ag r i cu l tu ra l p roduct ion increased 
to some extent. In the case of 
m i n i n g , the posit ion is s l ight ly 
different as the overall price of 
minera l p roduct ion has increased 
much more than not only the 
investment cost index but the prices 
of p roduc t ion hi other sectors as 
we l l as the total demestic product-

Fall in Capital-Output Ratio in 
Some Sectors 

Comparison of the capital-out
put rat ios for 1949-50 and 1960-61 
by sectors show the slight s t ructural 
changes wh ich might have occurred 
in the f o r m of either increase or 
decrease in the amount of capital 
per uni t of product. Thus over the 
decade, agr icul ture , large enterpri-
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ses, sma l l enterprises and trade and 
transport appear to have become 
s l i gh t l y more capital intensive, i e, 
greater capi ta l per un i t of output 
whi le for the rest of the sectors the 
s i tuat ion is the reverse. Over the 
two Plans, large investments have 
been made in a l l sectors of the 
economy, though the order of the 
expenditure has not been un i fo rm 
in a l l cases. It is general ly expec
ted that the economy wou ld advance 
towards a more capital intensive 
base as a result of such planned 
investment. However, for a few 
sectors, the output per uni t of capi
tal appears to have increased over 
the per iod. This could be the 
result of either factors other than 
capital inf luencing product ion or 
increase in product iv i ty of capital 
as a result of u t i l i sa t ion of excess 
capacity or technological changes. 
Such results could , on the other 
hand, also be due to under-estima-
lion of the actual level of addi t ion 
to capital stock over the per iod . 

Thus in m i n i n g , according to the 
estimates of capital stock in 1900-
61 published in the RBI Bulletin 
(January 1903) the addi t ion to 
capi ta l over the per iod 1919-50 to 
1960-61 has been of the order of 
Rs 36 crores on ly . This seems to 
be a substantial under-estinmte. 
Acco rd ing to the T h i r d Plan report. 
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the capi tal expenditure on petro
leum ref in ing d u r i n g the Second 
Plan alone has been of the order of 
Rs 30 crores. Besides, each of the 
programmes of indus t r ia l develop 
ment in I he two plans has been 
closely l inked w i th development of 
related m i n e r a l p roduc t ion required 
as raw mate r i a l . V e r y rough esti
mates of investment on such pro
jects of mine ra l development d u r i n g 
the Second Plan alone amount to 
nearly Rs 50 crores. The RBI 
estimates of capi ta l stock in m i n i n g 
have been based on the balance 
sheets of m i n i n g companies which 
might have led to this under-estima
t ion . However, it is not possible 
to indicate the l i ke ly sources of 
under-estimation without, a detailed 
examinat ion of the estimates. I t 
may, however, be desirable to ex
amine the figures more careful ly . 

Another sector which records 
substantial f a l l in capital-output 
ratio is ra i lways (besides communi 
cat ion where the fal l is m a r g i n a l ) . 
For both rai lways and communica
t ion , the figures of capital stock and 
net output may be said to be based 
on more comprehensive data than 
for most of the other sectors. 
On ly the estimates of depreciation 
are based on certain assumptions 
regarding the rate. Apparent ly 
then, the rise in p roduc t iv i ty per 
un i t of capi ta l might be ascribed lo 
other factors l ike technological pro
gress, u t i l i sa t ion of excess capacity 
etc. The unsatisfactory qua l i ty of 
basic data used for estimation might 
also be an important factor accoun
t ing for such results. The results in 
such a case might be very far f rom 
correct. I t may lie mentioned in 
this connection that figures of addi
t ion to capital stock in rai lways 
appear to be very much under
estimated when compared wi th the 
levels of investment dur ing the First 
and Second Plans15 . Defini te com
ment on this poin t is possible only 
after careful examination of the 
basic data. This becomes difficult 
in the absence of other independent 
sources of in fo rmat ion . 

In view of the approximate, 
nature of the estimates of both out
put and capi tal stock it may not be 
desirable to read much into the 
shift i'n the capital-output ra t io in 
the services sector except to state 
that this sector includes services 
wh ich are var ied in structure and 

have substant ial ly different rates of 
g rowth and services l ike govern* 
ment adminis t ra t ion where the net 
output has increased s ignif icant ly 
since 1950-51 m i g h t to some ex
tent be responsible for such 
change. 

The estimate of capital stock in 
the sma l l enterprises sector though 
apparently satisfactory is based on 
an assumed figure of capital-output 
ra t io itself and hence has 'no inde
pendent basis. As a matter of fact 
such estimates are qui te often mis
leading. It is essential therefore 
that such l imi ta t ions are clearly 
indicated arid necessary steps taken 
for col lect ion of relevant data so 
that the estimates have factual basis 
rather than being pure conjectures. 
This is par t i cu la r ly desirable in 
view of the special policies l a id 
down by the Government in the 
Plans for investment leading to 
mechanisation and development of 
small-scale industries. 

Conclusions 

To conclude the study, it might 
be useful to present the data on 
incremental capital-output ratios 
over the per iod 1949-50 to 1960-61 

along wi th the rates of g rowth of 
capital and output by sectors. For 
the Second Plan per iod , d i s t r ibu t ion 
of investment by sectors is readi ly 
available1 6 I t migh t be useful to 
compare the marg ina l capital-out
put ratios at the end of the Second 
Plan per iod as available f rom these 
estimates wi th those presented in 
Table 8. 

The capital-output ratios as mea
sured over the Second Plan period 
differ — occasionally substantial ly 
— f r o m those measured over the 
decade. The patterns of investment 
over the First and Second Plan 
periods have been different and 
this is l i ke ly to be reflected in the 
overal l measures of capital-output 
ratios. F rom this poin t of view, 
the ratios presented in Tables 8 and 
10 are not s t r ic t ly comparable . 
However, if no th ing else, they at 
least b r i n g out the more capital 
intensive nature of the investments 
d u r i n g the Second P lan period. I t 
migh t also be useful to examine 
more closely the ratios, p a r t i c u l a r l y 
for a few of the sectors ma in ly be
cause two independent sets of 
estimate*. of capital expenditure 
have been used for w o r k i n g out the 
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ratios and cr i t ical examinat ion 
migh t throw more l igh t on the 
qual i ty of the estimates themselves. 
For example, doubts regarding the 
estimates of capital stock in m i n i n g 
or rai lways or the estimates of net 
output in small enterprises are 
strengthened very much when one 
compares the two sets of ratios. 
Just as the marg ina l capital-output 
rat io of 0.49 for m i n i n g over the 
decade seems most un l ike ly , the rat io 
of 8.71 (highest of a l l the sectors!) 
for smal l enterprises over the Second 
Plan period is cer ta inly incorrect. 
It is difficult to comment on the 
estimates of investment du r ing the 
Second Plan in this sector as no 
details or alternative estimates are 
avai lable but it can be stated more 
or less definitely that the addi t ion to 
net output over the period is a sub
stantial under-estimate. The esti
mate of capital stock in this sector, 
as indicated earlier, is hard ly of any 
significance being estimated by the 
method of capitalisation of income 
wi th an assumed rat io of capital lo 
output for the purpose. 
Study over Longer Periods Necessary 

On the basis of the results pre
sented one wou ld be tempted to draw 
conclusions regarding the structural 
change in agr icul ture over the Se
cond Plan period. This would, 
however. not be advisable in 
view of the fact that the ra t io in this 
sector is influenced largely by fluc
tuations in levels of production and 
it would be necessary to study the 
trends in both investment and out
put over longer periods e l imina t ing 
thereby the influence of climate and 
the l ike before d r a w i n g any conclu
sions regarding structural change. 

These details b r ing to l i gh t the 
wide variations in both the average 
and marginal capital-output ratios 
between sectors. These variat ions 
become meaningful when it is re
alised that the ratios, par t icu la r ly 
margina l , depend largely on the 
structures of the investments in in
d iv idual sectors as different types of 
capital goods are characterised by 
different ratios to their addi t ional 
outputs. Thus construction general
ly results in long-l ived capital goods 
with a h igh value of the ra t io whi le 
producers'' equipment has in com
parison a lower incremental rat io of 
reproducible capital stock to net 
output. S i m i l a r l y , the marginal 
capital-output ra t io would be s t i l l 
lower for stock accumulat ion in 

t rading sector. It is in view of such 
structural differences between capital 
goods that one expects a h i g h capi
tal-output rat io for residential 
houses and a low ra t io in non-
mechanised agr icu l ture where most 
of the implements used for cul t iva
t ion have a much shorter economic 
l i fe . At the same t ime, one migh t ex
pect a comparat ively higher marg ina l 
capital-output rat io for agr icul ture 
when highly mechanised cu l t iva t ion 
is introduced for the first time. 
Though the data presented so far 
are very much consolidated over sec
tors and do not enable any such 
detailed analysis of the capital-out
put ratios, a broad examination of 
the results does raise doubts in one's 
m i n d regarding some of the ratios 
presented and the corresponding 
estimates of income and capital . 

Erratic Fluctuations 
It may be relevant in this connec

tion also to keep in m i n d the fact 
that the values of the ratios can he 
quite erratic depending on the rates 
of g rowth of net output of the sec
tors. Thus, if the percentage rate 
of growth is high, the ratio will be 

low while wi th a low percentage rate 
of growth, the rat io w i l l be h igh . 
Thus when studied in conjunct ion 
wi th Table 9 the low incremental 
capital-output rat io in min ing and 
the h igh rat io in small-scale indus
tries shown in Table 8 might have 
l i t t l e significance from the point of 
view of s t ructural difference bet
ween the two sectors. The same is 
even more true of the small enter
prises sector in view of the results 
presented in Tables 10 and 11 . S i m i 
l a r ly , it migh t be desirable to ex
amine more carefully and in detail 
the level and dis t r ibut ion of invest
ment in railways since 1949-50 with 
a view to determining whether the 
recent investments have in fact been 
less capi ta l intensive than the overall 
structure of the sector as it existed 
in 1949-50. The estimates presented 
in Table 10 strengthen the case for 
such a careful examinat ion. 

Alternative Estimate 
An alternative estimate of repro

ducible tangible wealth, though not 
s t r ic t ly independent, is avai lable in 
a w o r k i n g paper of the P lanning 
Divis ion of the Indian Statistical 
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Insti tute ent i t led " A n Estimate of the 
Reproducible Tangib le Weal th in 
I n d i a in M a r c h , 1961" by M M u -
kherjee (mimeographed ) . These 
estimates have been prepared by 
using the perpetual inventory method 
on the basis of estimates of capital 
f o rma t ion for the per iod 1950-51 
to 1960-61 prepared by the CSO and 
the estimate of R T W re l a t i ng to 
M a r c h 1950 prepared by the same 
author jo in t ly wi th N S R Sastry,37 

The paper presents annual estimates 
of reproducible tangible weal th and 
capi ta l -output ratios at a l l - I n d i a 
level at current and 1949-50 juices 
and for three broad sectors at 1949-
50 prices on ly . S t r i c t l y speaking, 
this estimate for A p r i l 1, 1961 at 
current prices should be the same as 
the one in co lumn 6 of Table 4. 
Acco rd ing to this estimate, the 
reproducib le tangible weal th at the 
beg inn ing of the year 1961-62 was 
Rs 33.635 crones. This is nearly 2 
per cent below the figure of Rs 34, 
426 crores in Table 4. The estimates 
in Table 4 are also obtained by using 
the figures of capi tal fo rma t ion and 
i m p l i c i t price indices prepared by 
CSO and as such could he said to 
have been prepared by the perpetual 
inventory method. It is difficult to 
determine the factors which h a w 
led to the difference between the 
two estimates. Fur ther details regar
d i n g the figures in the paper under 
reference are necessary before the 
differences cart be expla ined. The 
overal l estimates of R T W being 
s l igh t ly less, the capi ta l -output r a t i o 
is also worked out as 2 .3: 1 at the 
beginning of 1961-62 in Mukherjee's 
paper instead of 2.42 : 1 as in Table 
4 of the present paper. This paper 
by Mukher jee also presents the se
ctoral estimates of capital stock and 
capita I-output ratios for three broad 
groups, natively, un-organised sectors, 
more organised sectors and house 
propertv. However, these estimates 
of capital stock and also capital-out-" 
put ratios at the sectoral level a re
presented at 1919-50 prices. The 
sector classification is also much 
more aggregative than the one adop
ted in the present, paper. It has. 
therefore, not been possible to make 
any direct comparison between the 
alternative estimates by sectors 
avai lable in Mukherjee's paper and 
those in the present paper. 

It is t rue that the present analy
sis does not throw much l ight on the 
s t ruc tura l changes w i t h i n the eco-
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nomy since 1940-50 a n d the effects 
of investment over the two Plan 
periods. I t may s t i l l he wor thwhi l e 
to summarise b road ly the conclusions 
that emerge f rom the present study. 
The most impor tan t factor which 
comes to l i g h t is that no satisfactory 
estimate of even the rate of capi ta l 
format ion over the two Plan periods 
is avai lable , not to speak of the 
d is t r ibut ion of the investment over 
years by sectors according to their 
indust r ia l use. The only two sources 
are the estimates prepared by 
the CSO and those avai lable f r o m 
the reports of the Plans. The former 
gives the d i s t r ibu t ion only by types 
of capi ta l goods produced and not 
by indust r ia l use whi l e \\w lat ter 
gives such d i s t r ibu t ion for the Se
cond Plan per iod but not for the 
Firs t P lan pe r iod . As regards the 
rate of capital fo rmat ion , the figures 
for different sources are so contra
d ic tory that a satisfactory determi
nat ion of the level is not possible. 

The only other source of informa
tion is the estimate of reproducible 
capital stock as on A p r i l 1 of the 
years 1950 and 1961. These esti
mates enable some detailed exami
nation of the changes in the capi
tal structure of the economy that 
m i g h t have occurred as a result of 
the two Plans, Though detailed ana
lysis shows that the Ind ian econo
my m i g h t have become s l igh t ly 
more capital-intensive as a result of 
the investment over the last decade, 
the estimates are not satisfactory 
enough to enable one to draw such 
conclusions at the sectoral level and 
i t m i g h t be desirable to examine 
some of the estimates more c r i t i ca l 
ly and revise them before any con
clusions at the sectoral levels can 
be drawn. This tendency towards 
more capi tal intensiveness has been 
more pronounced du r ing the Second 
Plan per iod rather than du r ing the 
First Plan per iod . Broad indica
tions regarding the sectors l ike large 
enterprises. agr icul ture or ra i lways 
might however be useful for fur
ther analyt ica l study. I f no th ing 
else, these discussions have at least 
brought to l ight the fact that both 
the estimates of capital format ion 
and reproducible tangible weal th in 
Ind ia are as yet quite unsatisfactory 
and need to be examined much 
m o r e careful ly before they can be 
used for ana ly t ica l studies regard
ing the capi ta l structure of the eco
n o m y and changes there in . 
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