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SAVINGS, INVESIMENT AND ECONOMIC GROWTH

Introduction

When, after centuries of colionial domination, we rasumed control
cver cur own destiny, and embarked on a programme for the country's develcp-
ment, the ldea that_the main constraint on economic growtin was saviags
ncaded Zfor capital accumilation was fiimly entrenched in the develcpment
literaturae. It followed directly from the "production function abproach".
bf neo-ciassical econondces, according to whioan the aggregate outpu: of a
country was a function (representing technology) of the country's zudowmant
of land, labour and capital. Land was generaliy fixed in supply, and labour
grav encgenously; ﬁherefore, the growth of capital was essential Zox economic
growth. Heace, in his grzat booii cn development, Arthur Lewis (1955, p.226)
proJiaimea Lna; *the uentfdl psoedaern. iu cthe theory of growth is to under-
stand the process by which a cuununity is converted from being 2 5 per cent.
{0 a 12 per cent saver - with all the cheauges in attitudes, in institutions
en? in technigques which eccompany this convérsion." Strangely e¢nough, this
wazc oné iggve or whech Marxist econcmics was also 2in agreement, for Marx
nad alao tzught that the driving force behing economic growth was &apital
acewmvlation. This view of capital as the main constraint on crowth was the
krsls for international aid from the developed to the less~developed coun-
tries but, in the event, tha fiow of such aid proved to be 2 moere trickle,
especlally *o 1argé’countries like India, which had alsc adoptad a non-

alioned pocition in ite international relations with ~he two super-powers.



It is not surprising, tlemrfeirm, *hot the Indias development strate-
gy has all along placed great emphasis on increasing Jomestic savings.
The hard core of India's plans has been an extension of tune capital accounts
of the traditional annual budget to a five-year period. It has turred
out that, cons;dering its desperate poverty and under-development, india
was remarkably successful in increesing its rate of investment, starting
from only 10 per cent in 1950/51 and reaching as high as 23.7 per cent in
1978/79. However, there was no significant acceleration of economic growth,
corresponding to this rise in the rate of investment. Therefore, aconomists
have been engaged in analysing this puzzling feature of Indian experience.

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

The Reliability of the Data

The first step in the analysis is to check the reliability of the
data, It may well be that the puzzle is mostly due to a progressive upward
bias in the estimates of investmenc or a progressive downward bias in the
estimate of national product. The former possipility has been seriously
advanced by Rakshit {1982 ). Arquing from the entirely valid position that
"If ;n item of expenditure is regarded as investment, there should corrgé-
pond to it some flow of future income (positive cr negative)“, he has
queried a number of items in the CSO estimate of investment. For example,
he cites the case of expenditure on cépital formation in General Admini~
_stration, which is included in the estimate of national iﬁvestment, but
the flow of services from this capital is not counted in the estimate of
national product, as the entire output of the sectbr is valued only on the

basis of the expencditure on wages and salaries and treated as government



consumption ;ccording to the above n»nrinciple, éither the expenditure on
investment in this sector shouid'be left out of total\investment.or an
~allowance shqgld Le made for.ﬁhe scrvices of the capital stock in this sector
in the estimate of national product., While the argument is theorctically
valid, there is no evidence that the upward bias in the estimate of the

above investment relative to»thut of national product‘has increased over

time sufficiently to be a major part of the explanation of our puzzle.

Another example cited by him is that siocks are measured on
particular dates of the yeear én.the basis»of corresponding holdings of
financial assets by the hoqsehold éector; and.ﬁence there is a tendency
fcr a progressive upward bias in estimates of investment in the form of
‘increases in stocks as a result of increasing:intervention in the market
by official agencies such as the Food Corporation of India. He has also
sﬁggastad that there is a significant upward bklas in the CSO estimates of
“the important category of household financial savings. He then makes a
rough estimate that theseverxb;s way aave piased the CSO estimates of
inveétment by as much és 5'} % of net domestic product at market prices
in 1978/79. ‘His argument has been examined by other writers and it seems
that fhe bias may not be as high as this figure, and further, that to the
extent that there is an upwarxd bics, it may not have increased over time
sufficiently to account for the increase in the CS0 estimate of the rate

of investment, especially in the late seventies,

The CSO estimates of savings and investment have been examined in
great detall by the Raj Comittee (1382). The Committee concluded that,
"on the whole, the improvements thus achisved in the series on gross

capital formation and savings over the last two decades, as a part of the



more comprehensive series on nationci income and expenditure, have

'made these estimates almost as good as they can be expected to be, given
the nature of the economy and the difficulties inherent in securing
adequately reliable data. It is doubtful whether thg estimates for any
other country at a similar stage of development have a much firme:r found-
ation."” (p.49). Of course, there is always room for improvements, and the
Raj Committee itself has made a numbér of suggestions. Pending such improve-
ments, the available estimates may be taken as being sufficiently reliable
for what they purport to measure within the system of national accounts
to be uged for the following analysis. This analysis will be largely
based on the data whicﬁ>has been most conQeniently brought together in a

campact form in the report of the Raj Committee.

Trends in Savings and Tnvestment

' In the national income accunting approach, savings have to equal
investment. Therefore, there are two ways of estimating this figure, and
both have been used in the Indian statistics. Table 1 summariées the

savings estimates.



Table 1: Domestic Savings as Percentage of GOP at market
prices (percentage)

Public Private Household Sector :
Sector Corporate : All

Period Bactor . Physidal Financial Total Sectors
1950/5t ~ 1954755  1.72  0.96 5.80 1.14 6.94 9.62
1955/56 ~ 1953060  1.82  1.18 6.42 3.02 9.44  12.44
1950/51 ~ 1959/60 1.77  1.07 6.11 2.08 8.19  11.03
1960/61 - 1964/65  3.26  1.90 - 5.52 3.18 8.70  13.86
1965/66 - 1969/70  2.66  1.42 8.18 3.02 11,20  15.28
1960/61 - 1969/70 2.96  1.66 6.85 3.10 9.95  14.57
1970/71 - 1974/75 3.14  1.72 8.44 4.18 12.62 17.48
1975/76 - 1979/80  4.52  1.50 9.48 6.24 15,72  21.74
1970/71 - 1979/80 3.83  1.61 8.96 5.21  14.17  19.61

These estimates are derived from the financial statements of the
various sectcrs, except for the physica} savihgs of the household sector
wvhich 18 estimataed in real terms as the value of the physical capital for-
mation in that sector. These estimates show a considerable rise already
from the fifties to the sixties but there was a sharper increase fram the
*sixties to the seventies, and esﬁecially from the first half te the second
half of the seventies. Of the.increase in the saving rate from the fifties
to the sixties, about a third occurred in the public sector, a sixth in
the private corporate sector, and the remaining half in the household
sector, divided equally between the ﬁhysical and financial forms. For
the rise from the sixties to the seventies, there was no contribution

rom the private corporate sector; one sixth of the rise occurred in the

blic sector and the rest in the household sector, again divided equally



betweeri the physical and financia. Zooms. It was within the seventies
that a high proportion of the rise in household savings was in financial

form,

'Then, there is an independent estimate of investment, based on
estimates of types of assets divided into three major categories - constru-
caticn, machinefy and equipment, and changes in stocks. The relative mag-

nitudes are summarised in Table 2.

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

Construction Machinery Changes in “Total
' & Equipment  Stocks :

-, S SR

1950/51 - 1954/55 5.76 2.82  0.76 10.34

1955/56 - 1959/60 8.26 - . 5,02 1.52 14.80
1950/51 ~ 1959/60 7.51 3.92 1.14 12,57
1960/61 - 1S64/65 8.96 5 .40 o 2.10 17,46
1965/66 - 1963/70 S.84 6.48 1.56 17.88
1960/61 ~ 1969/70 9.40 o.u4 1,83 17.67
1970/71 - 1974/75 ©.22 6.74 3,14 19,10
1975/76 - 1979/80 10.60 B.54 3.00 22.14
1970/71 - 1979/80  9.91 7.64 '3.07 20,62

It will be noted th;t the investmént ratios are higher than
fhe saving ratio in each period, One reasén for thé difference is that
the investment data of Table 2 includes the part financed bLy foreign
savings, while the data of Table 1 refer oniy to domestic savings.

But even allowing for this, there is a difference due to methods of



estimation which make the invesiment estimates higher than the savings
estimates. Tha CSO has taken the savings estimates as the more veliable
and therefore treats this par: of the difference as "errors and omnissions”,
which are used to adjust the investment ectimates downward. The Unadjusted
investment figures are still used to show the composition by type of asset

and the allocation by institutional sectors.

Both Tables 1 and 2 show a considerable rise in the rate of
investment in thg past three decades. However, there are some interesting
differences. Table 2 shows that the rise from the fifties to the sixties
was greater, and that from the sixties to the seventies as well as that
within the seventies, was smaller, thap in Table 1. According to type of
asset, there was a stéady increasc in investment in machinery and equipment;
construction investment grew relatively rapidly from the fifties to the
sixties, while inventory irnvestment was wore important in the rise of the

investment ratio from the sixties to the seventies.

Tﬁe ratios of Table 2 are in current prices but in this pericd,
investment goods prices increascd (at 6.26% per annum) faster than GDP
(at 5.49% per annuﬁ). The rise of the investment ratio in real terms has
therefore been slower than in current prices, and it is the real trend
which is more relevant for explaining the rate of economic growth.

The changes in real terms are shown in Table 83,



Te .le 3: Investment by Tore of Assets: Perncontage of
GDP at 1970/71 Market Prices

Construction Machinery & Changes in  GDCF

Remiod e e
1950/51 ~ 1954/55 7,42 4,06 0.78 12,26
1955/56 - 1959/60 8.20 5.92 1.62 15,74
1950/51 - 1959/60 7,81 4.99 1.20 14.00
1960/61 - 1964/65 8.68 - 6.50 2.10 - 17.28
1965/66 -~ 1969/70 10.58 6.70 1.60 18.88
1960/61 - 1969/70  9.63 6.60 1.85 - 18.08
1970/71 - 1974/75 9.28 7.08 3.10 19.46
1975/76 - 1979/80 9. 44 8.00 2.90 20.34
1970/71 - 1979/80  9.36 7.54 3.05 19.90

e now sec that the ricz Ir the investment ratio in real terms
(6 percent ge points) is considerzily less than in current prices (8 per-
centage points); the increase from the fifties to the sixties is even more
impressive, while that from the sixties to the seventies, and within the

seventies has become less significant.

As for the savings estiéates, the capital formation figures
collected by type of assets have also been allocated to the three insti-
tutional sectors - public, private corporate, and household sactors,

The investment in the household sector is taken as being the same as the
savings in physical form of that sector as shown in Table 1. The results

in current prices are summarised in Table 4.



Table 4: Investment by Institutional Sectoprs:
Percentage of GDP at current market prices

Public Private Household Total

Period Sector  corporate Sector
__________ e Sggtor —_—
1950/51 - 1954/55 3.12 1,42 5.80 10.34
1955/56 ~ 1959/60 5,96 2.44 : 6.40 14,80

'1950/51 - 1959/60 4,54 1.93 6.10 12,57
1960/61 ~ 1965/65 18,02 3.92 5.52 17.46
1965/66 - 1969/70 7.34 2.34 8.20 17.88

1960/61 - 1969/70 7.68 3.13 6.86 17.67
1970/71 - 1974/75 7.68 3.02 8.42 19.10
1975/76 - 1979/80 10.16 2.u8 9,50 22.14

1870/71 - 1979/80 8.92 2,74 8.96 20.62

The investment in the public and private corporatec sectors is
greater than their savings. Part of the difference is statistical due to
different methods of estimation. The rest is financed by foreign savings
and the financilal savings of the household sector. Table 5 shows the

investment savings gaps of these two sectors on the basis of Table 1 and 4.
( Table 5 )

As the figures stand, the investment-savings gap is much larger in the
public sector than in the private corporate sector. It is partly due to
the fact that most of thg foreign savings flows into the public sector.
These foreign savings as a proportion of GDPHQQeraged‘only 1.3 per cent
in the fifties, 2.3 in the sixtles, and were very small in the seventles.

Therefore, there is some indication that the greater part of househcld



Table 5: Invesiment-sivi.i Cap.: Percentage of
GDP at current market prices

Public Private Corporaté

_Perdod S Sester .
1850/52 - 1954/55 1.430 .46
1955/56 - 1959/60 4,16 1.26
1950/51 - 1959/60 2.78 0.83
1960/61 - 1964/65 4,76 2.02
1965/66 - 1969/70 4.68 0.92
1960/61 - 1969/70 Lh,72 1.47
1970/71 - 1974775 L.54 1.28
1975/76 - 1979/80 5.64 0,98
1970/71 - 1979/80 5.09 1.13

finaneial savings flowed to the public sector. This accounts for the more
rapid rise in investment in the public sector, especially from the fifties
to the sixties. However, most of the increase in investment from the

sixties to the seventies occurred in the household sector.

A1l these increases in the investment rates of the various sectors
in current prices become reduced when calculated in constant 1970/71 prices,

as shown in Table 6.

To summarise, the shares of the various sectors in total investment
in the different types of assets are shown in Table 7. The three figures
in each cell of the table show the decade average for the fifties, the

sixties and the seventies respectively.
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Table 6: Cross investment by Sectors: Percentage of
GDP at 1970/71 market prices

Pubifc Sector Private Corporate Household Total

_-_-EEEEQQ ___________________ o | Sectpr Sector
1950/51 - 1954/55 3.64 1,70 6,92 12.26
1955/56 - 1959/60 6.36 2,62 6.76 15,71
1950/51 - 1959/60 5.00 2.16 6.84 14,00
1960/61 - 1964/65 7.98 3.84 5.46 17.28
1965/66 - 1969/70 7.76 2.48 8.66 18,88
1960/61 - 1969/70 7.87 3.16 7.06  18.08
1970/71 - 1974/7% 7,76 3.08 : 8.62 19.46
1975/76 - 1979/80 9.26 2.30 _ 8.78 20.34
1970/71 - 1979/80 8.51 2.69 8.70 19.90

Table 7: Percentage of Total Investment in Each Type
of Asset and Each Sector (Decade Average for
fifties, sixties and seventies)

Type of Assets Public Private Corpeorate  Household Total
S - - 1.1 S Sector _____....Ser
25.4 2.1 31.8 59.3
Construction 26.4 2.7 24,7 53.¢
- 21.8 1.4 2u4.5 u7.7
8.8 8.3 14.5 31.€
Machinery and 13.4 8.5 14.5 36,1
Equipment 16.4 7.1 14,1 37.6
. 2.8 4,9 1.4 9.1
Changes in Stocks 2.8 g.2 1.8 9.3
5.8 4.3 4,6 14.7
37.0 18.3 w7.7 100.0
Total 42.6 16.4 41.0 100.0
' u4.0 12.8 n3.2 100.G
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The investment of thc nuliic -md household sectors is rather
heavily concentrated in construction, while a large part of machinary
and equipment is invested in the small private corporate sector, The

private corporate sector also has a disproportionate shére of inventory

invegtments.

Refationship with Growth of Output

We turn now to consider the relationship of investment to rates

of economic growth. These rates are sdmarised in Table 8,

Table 8: Rates of Economic Growth {Average of
Table B: Rates of Economic Growth

(Average of annual rates
at 1970/71 prices)

Period GDP NDP
1950/51 -~ 1954/55 3.92 3.92
1955/56 = 1959/60 3.76 3.70

1950/51 - 1959/60 3.83 3.81
1960/61 - 1964/65 5.23 5.14
1965/66 ~ 1969/70 2.81 2.66

1960/61 - 1969/70 4.02 3.90
1970/71 - 1974/75 2.24 2.24
1975/76 = 1979/80 4.34 4.28

1970/71 - 1979/80 3.29 3.26

There has not been any significant rise in these rates of growth corres-
ponding to the rise in the investment ratio. ~There was a slight increase

from the fifties to the sixties, and then a decline in the seventiaes.



Howaver, there was a rise from the first nalf to the second half of the

seventies.

The usual wav of relating econowmic growth to the ratas of invest-~
ment is by caleculating incremental capital-output ratios (ICORs). A rough
indication 65 the trend in these ratios is given in Table 9. One measure,
denoted as (#) 1is derived by dividing the sum of net domestic capital
formation (WDCEF} IZnclucive of inventory changes by the increase in net
domestic product (NDP). FHowever. it is more relevant to consider the invest-
ment in fixed cevital. Threrefore, a time series of the stock of such
capital was derived (as explained in the Appendix). From these, a second
ostimate of iCORs, daroted as (1)) has been derived by dividing the inc;ease
in the sto.k of fixed capitcl in ¢ oh period by the increase in the NDP
in that geriod. Taese 7atios are marginzl ratios. As we have some esti-
mate of éééital stc:k, w2 have a7 1» enlculated the average capital-

output ratios, denoted as {g); tiie.2 are gquinquennial averages of annual

ratios.
Table 9: Cepital-Output Ratios' (Rs.crores at
1970/71 prices)
Period Increase in Sum of Increase in  Capital-output Ratios
WDP- NDCF Capital Stock
(a) (b) (c)
1950/51 - 1955/56 3715 7566 6374 2.04 1.72 2.03
1955/56 - 1960/61 4571 13746 11014 3.01 2.41 2,03
1960/61 ~ 1965/66K 4245 17229 13151 4.06 3.10 2.05
1965/66 -- 1970/71 7811 <2016 1799C 2,82 2.30 2.27
1970/71 - 1975/76 6036 27263 19441 4,53 3.22 2.36
1975/76 -

1979/80 992 28120 20932 5.63 4.19 2.38
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The first point to note is that, by both (a} and (b) estimates,
the ICOR has been increasing steadily, not just in the late seventies, but
throughout the period. This trend is also apparent, though at a slower
rate, in the average capital-output ratio., However, the trend in these
ratios was interrupted in the sixties, mainly because of the disastrous
fall of agricultural output in 1965/66 which reduced the rate of output
growth in the early sixties and raised the ICOR, but increased the ra;e

of output growth in the late sixties and reduced the ICOR.

This clearly shows the need to consider the various sectors
individually because they differ so much in their ICORs. Table 10 shows
these individual ratios for the period 1970/71 to 1978/79 based on unofficial

estimates of fixed capital stock prepared b§ €SO for the Raj Committee.

Table 10: - ICORS by sector: 1970/71 to 1978/79

Increase Increase ICOR

Sector in fixed ca- in Net .
pital stock Value . A K/AY
- Added
A K Ay

1. Agriculture, forestry, fishing 6562 3074 2.13
2. Mining and quarrying 1225 115 10.65
3. Manufacturing 6925 2710 2,56

(a) registered 4065 1775 2.29.

(b) unregistered 2860 935 3.06.
4. Construction 128 §59 0.23
5. Electricity, gas, water supply 4750 294 16.16
6. Trangsport and communications 4119 953 4.32

(a) Railway 1378 209 6.59

(b) other transport 2153 602 3.58

(¢} Communications 588 142 4.14
7. Trade etc. 779 2076 0.38
8. Banking and insurance 177 646 0.27
9. Real estate : 3809 292 13.04
10. Public Administration 4688 1118 4.19
11. Others 789 357 2,21

Total ~33951 ' 12194 2.78
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Much of-“the intersectoral variation in ICORs ig-as may be expe:.ted
1.3\1!:) there are some purzling features.. ‘rhey may be. due- to the roughnesec
of-the_eStimates”but.,still.-they have to ke examinad more deepy with
bettar%datﬁi ‘Ona.is-the rather high ICOR. for agricultura, nearlv-as i.ish
as-for-mamufacturing.- .Another purzling feature is that) within mam:# turing.
the ICOR-for"unregistered.enterprises.ia_higher than"for"the~registerhd sec;qr,
country to the general opinion. -The high ICOR for the electricity and sela-
ted sector is acoording to expectation, but the high value for the_rcal.
estate sector may be much influenced by the prices at which the output is
valued. Finally, both investment and output values have to. be examinac
tlogsely for public administration , which absorbed nearly 14% of tctal
Investment but whose output increase has been—valued at only 9% of the

increase in total outout.

To study the trends in more detail, we first divide the economy
£1t9 the agriculturzal and non-agri~ultural sectors. Because the agri-
thtutal sector is so heavily influenced by weather conditions, we con-
slder the ICORs ‘over fairly long éeriods and omit the. period 1961/61 -
1765/66 which was particularly affected by weathar. 1Tha remlta ara ahomi

in Table 11.

The long=period ICOR has been fairly stable in the agricultural sector

but :anreﬁaadhharply from the first to the secon;! decade considered in l'.h..
nan=agricultural séétor. The effect on the ICOR for thé economy as a vholo,
wag accentuated by the fact that the allocation of investment to the mox
capital-intensive non-agricultural sector increased in this period. It

ma$ ke interesting to quantify the roles of the two factors; for this purpose,
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Table 11: Broad Trends .n TCORs (Rs. crorcs at
1970/71 prices)

Item Agricultural non-agricul- Total
Sector tural sector

1951/52 - 1961/62

1. Increase in GDP 3199 5148 8347
(38.3) (61.7) (100,0)
2. Sum of GDCF 7365 25095 32460
(22.7) (77.3) {(100,0)
3. ICOR ‘ 2.30 4,87 3.89
4. Marginal output-capital Ratio «4344 .2051 .2571

1966/67 ~ 1976/77

1. Increase in GDP 5583 8591 14144
139.3) (60.7) (100.0)
2. Sum of GNCP 12882 60434 73316
(17.6) 182.4) (100.9)
3, ICOR 2.32 7.03 5.18
4. Marginal output-capital ratio ;4311 .1422- .1929

Note: Figureg,in_brackets are percentages to total. .

it ig more convenient to account for the £all in the marginal output=-capital

tatio; uéiné the formula

L pr - EPR z (EEB) (p~P) due to change in investment allocation
+ I (E%E) {(r-R) AQue to change-in capital intensity witﬁlnj

sectors 1)

vhere;pi>andngi>are the initial and final investment shares of secﬁﬂ: 15

and ri and Ri are the corresponding marginal output-capital ratios.
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Applying this formula, we find +hac cboat 20% of ¢he d=271line in the
aggregate output-capital ratio was due Lo 7le ¢l g2 in invastment zllo-

cation, and the rest to the charge in copi-zi-intensity witnin ~:otors.

This analysis can now be applizd o the indiviﬂuai son—agricultucal
gactors. PFor this purpose, the pericd is diviazd at the yrars 1251/52,
1956/57, 1961/62, 1956/67, 1971/172 ani 1976777, i.ntefﬁ.‘s batween
them being described as periods 1, il, i1, v, a~d V. oo irmrestaats
made in each éector in these periods arc shoua fs Dexsentogo: of toial
| investment in Tahle 12. |

- Table 12: Relative Share of Invectment (GoCF) in Tndi-
vidial mon-agricullural Caoocr’

) L alas -

‘Sector I IT 1L v v
Manufacturing 24, 29,9 20 3.0 3306
Electricity, gas and water 5.5 5.0 10,7 3.8 9.4
Transport and Communication 16.C  2B.1% 9. 230 13.9
Trade 7.3 ' 2.5 6.0 10.4
Real Estate- 7.7 54 1.5 22,4 14.4
Public Administration 9.F 3.9 17..6 8.1 10.2
Others 5.8 S.0 10.% 7.8 7.7
Total 100.0 187, iUl0 1€0.0 1€0.0

Thé-next step is t»o caiculate the increzs: in outpui 1. each of these

| Bectors.. As there was congiderable yearfto~year flucivation, these ovtput
1ncrtases.;ere derived from tarea-vear avarages centred at e Jears divi-
-ding the_five pericds., On *i'e basis of tiese'fign:es, the marginal outpuat-

_ ' ;
capital ratios were found to be am shown in Table 1.
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Table 13: Marginal Output-Capital Ratios in non-
agricultural sectors

Sector Periods
. 1 II III v ___ v
Manufacturing .2936 .2052 1527 .1080 .1137
Electricity etc. .0661 .0774 .0567 .0612 .0539
Transport and Communicgtion 1272 .1102 .0916  ,1158 .1231
Trade .6333 .7310 1.3620 4737 . 2886
Real Estate .0380 .0430 .0819 .0397 .0442
Public Administration »1242 .1164- ,1648 .2406  ,1798
Others .6030 .5673 .3752 .3190 .3910

Total non-agricultural sector .2193 .1972 1774 .1382 .1452

Formula (1) can again be used to Jecompose-the changes in the marginal
output~capital ratios intec two components due to the change in the allo-
éation of ;nvestment and due to change in the intra-sectori marginal
output-capAtal ratios; the resulie are shown in Table 14.

Table 13: Decomposition of change in Marginal Output-
Capital Ratio of non-Agricultural Sectors

: shange in marginal Due to Change in Due to change in
Periods tput-capital ratio allocation of sectoral marginal

investment ratio
I to II - 0221 - .0133 -,0088
II to III - ,0198 - ,0176 -, 0022
IIT to IV - 0392 + ,0144 _ -,0536
IV toV + .0070 + .0191 -.0121

In three of the four periods, the marginal output-capital ratios declined,

i.e. the ICOR increased, especially from period III to IV. On the average
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the - 1ntra~aec*oral nargadul outpri~capitai ratio desiined in aLl

periods. The affect of 'the ooy ong allocation of fnvasitent has baan

te. ""c.duae tad. m:'ginal or-tp"b-t'ap‘.:ai ratic ~% “he r-on--a‘“.‘:i rult'lra"

sectorxrs ne a whole in thy flrev wan intevvals {f.a. -to incres:ie tha

average TSRS and 4o dngmenge 2% in trh: ‘;3t two fnuszvals (L.e. to veduce
the avaerage ICQR}.m In ctier worda, the changes in the allocation of invest~
mant has bean biaa:d L Zovonir of the moze eaplital-ircancive industries

in ira firs% two intesvals i againgt them In the last ivo intervars. ur
e 1aﬁﬁ fetoroal, U lpcioer ofiiach was slightly strongar than e former,
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Prem Lhe peint of view of prusating economie growth, the share
of public administration in public sector investment seems uncomfortably
large. Considerirg the vital importance of the agricultural sector
for increasing food supply for relaxing the constraints on growth in the
other sectors, and for raising the incomes of the poor mostly located
in the agricultural sector, the share of that sector in public investment
is too low. The iarge share of the public sector in manufacturing has
also to be exanmined to see if it is mostly confined to the capital goods
needed to promote growth elsewhére. In the private sector; we have to
consider whether the large flow of investment to real estate can be diverted

to more productive purposes.

Grouwzh of Capital Stock

e blasted 22U the guestion why a conslderablg rise in the
investmer: xatio has not accelera :d economic growth in India. This is a

puzzie, wher. viewed against.the gtandard Harro?-Domar model:

g =cs (2)

where g is the rate of grcwyth of output, c is the marginal output-capital
ratio and s is tthVingjtor investment) rate. Of course, as an ex post
relationship, this is an identity. The fact that s has increased but g
has not implies arithmetically that ¢ has increased. That is what we
found in general, the sharpest incyease occurring in the manufacturing
sector. But as a causal theory, the Harrod-Domar model assumes that c is

fairly stable. The Indian experience is puzzling only when viewed againat

this erpactation.
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Thic theory is the standard one in the theory of growth as it
has evolved in the context of the DCs. Much has been written on the
éllegad gtability of the capital-output ratio in these countries. But
there is no reason to expect that the ratio should also be stable in the
early stages of development of LDCas like India. In tadt, in the only
significant historical study of the problem, Bicanic (1961 ) has argued
thaty, starting from a low ICOR in the first phase, it rises sharply in
the second phase, and then declines to a stable medium value in the third
phase which has characterised the recaent experience of the DCs. Bicanic
aggociated the rise in ICOR in the second phase with the building up of
capltal-intensive infrastructure. It is in this respect that there scems
to be a dafference in the Indian case, where an increasing share of
inveatment‘waa alloocated to the manufacturing sector (Table 12), which

algo showed the sharpest rise in ICOR (Table 13).

Theva are a number of possitle explanatioms for the declining
productivity of investment in general and in the manufacturing sector in
particular. One reason may be the composition of output within the
manufacturing sector, where there may be a trend towards more capital-
intensive products increasingly demanded by the upper income groups whose
incomes aye rising more rapidly than for other groups. Then, there is
the quest;on ofythe‘nbsorptive capacity for capital. According to this
approach, at any given time, a country can only absorb a limited amount
of capital productively. An attempt to increase capital gtock beyond thig
1limit will lead to rapidly diminishing returns. Over time, a country’s
absorptive capacity depands on the skill of its labour force, as influenced

by education and training. Therefore, one possible explanation of the Indian
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puzzle may be that the growth of p:;sfzal caplital has outstripped that

of human cépifal. A third possible explanation ié_thét the growth of
capital is not being used éfficiently because of'tﬁe country's econcmic
institutions, especially those affecting the working of the labour and
capital -markets in allocating and utilising these factors efficiently.
Fourthly, the increase in the country's productivé capacity due to rising
investment ratios-may nct be matched by a corresponding increase in demand.
This should be reflected in growing under-utiliaation of capital. Unfor-
tunately, the data on capacity utilisation available at present are not
quite adequate to éhow any trend. Finally, we must also consider the
possibiiity of a progressive under-eétimation of output, especially in the
last few years; if so, there may well have been an acaderation of economic
growth correspéndinghto the rise in the investment ratio. This aspect

of the statistical record has not been examined as closely as the estimataes

of savina~ and investment.

So far, we have been studying the relat’onship between investment
and econcudc growth by heané of iCORs. This approach is designed to study
short-period relationships especially in developed economies. In LDCs
like India, the short-term relationship”is greatly disturbed by many
factors, éspecially the fole 6f Qeather in agriculture and its transmission
to other sectors. At the same time, the major problem in Irdia is the
persiétence df a low rate of giowth for a long time, not just in the past
few years. Therefore, it is necessary to supplement the above analysis
with a longer term approach. From this point of view, the concentration
of the Harrod-Homar model on investéent as a ratio of national income

is misleading., Evan a rise in this ratio when the national income itself
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i3 growing slowly, especially given cthe cendency for ¢ to fall in the
early stages of development pointed out by Bicanic, meané a slow growth
of the capital stock. It is more useful therefore to consider the rate

of growth of the capital stock directly.

The general experience of fast growing countries elsewhere nas
been that the growth of factor inputsi such as labour and capital, is
not sufficient to account for abserved rates of growth. There is left
a congiderable part of economic growthmdue to riasing pfoductivity of
factor inputs, often just called the "residual™ and identified with.the
rate of technological progress. The usual method of identifying various

sources of growth is by the formula:

= A + b L +c XK ’ (3)

where Y 18 national income, A is level of technoloay, L is labour,.K is
capital, a dot over a variable refers to the change in it during any given
period, and b and ¢ are the elasticities of output with vespect to labour
and capital respectively, identified with the respectiﬁe factor shares on
the assumption of constant returns to scale. This 18 not ertirely satis-
factory for a nﬁmber of reasons, such as the assumption of constant returns
to scale, the assumption of efficiently working ané competitive factor
markets, and the neglect of the close interaction between technological
progress and capital accumulation highlighted in the "learning by dping”
theory of Arrow, and the technical progress function of Kaldor.

However, it may serve as a first approximation.
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A recent estimate (Chen, 1979) of these sources of growth in some
fast growing Asian conntries for the period 1855 to 2.387¢ (1957 to 1370

for Singapore) is given in Table 16.

Table 16: Accouthg for Growth in Fast growing Asian
countries: 1955-70

Rate of Growth:

Country Output Labour Capital Technology
Hong Kong 9.31 3.10 7.80 4.33
Japan 10.12 1.40 9.27 6.36
Singapore 6.56 2.50 3.60 3.62
South Kore»n 8.84 2,88 5.30 4.99
Taiwan 8.02 2.87 5.00 4.30

For these cestimates, the elastici-les of output with respeci to labour
and capital were taken as 0.6 and 0.4 (0.7 an® 0.3 for Japan). On the
average, technological progress as a proportion of output growth for
these countries averaged 55%; the corresponding proportion for DCs

generally was even higher at 64%.

To apply this model to India, we have made some estimates of ﬁhe
growth of capital stock for the economy and scme major sectcrs; they are
shown with the method of estimation‘in the Appendix, The long term rates
of gqrowth of these estimates of capital stock and of GDP {derived by fitting

an exponential trend by least squares) are shown in Table 17.
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mabie 17: Accounting for Crowth: Tndia, 1950/51 - 1978/79

Rates of Growth

Sector Output Capitél Labour Technology
The Economy 3.62 4.47 2,2 0.29
Agricultural sector 2,23 3.33 2.1 - 0,49
Non-agricultural sector 5.10 4.31 2.5 1.70
Manufacturing sector 5.42 6.17 3.5 0.59
pther non-agricultural
sector 4.98 3.96 2.3 1.85

Q very rough estimate of the rates of growth of labour is also shown in

A

the table. Irom these ra#tes of growth, an estimate of the rate of techno-
logical progtsn~ .s derived, ‘assuming both factor elasticities to be 0.5

(f012wing I.J3.Ahluvalia’s estimate for the manufacturing sector).

Thesq estimates are derived from the most recent calculations
but still are very rough. They differ considerably from some nther estimates
which have béan,made, for example, Fhe growth of capital stock!shown here
for the manufacturing sector is much lower than the estimate by I.J.
Ahluwalia. Other estimates of technological progresslhave generally been
" even lower. These estimates have been compiled to stimulate more work to
improve them, Pending further revisions, they may help to direct our

attention to mord important parameters of analysis and policy.

Of course, the accounting for growth approach can be translated
into the Harrod-Domar approach in a formal érithmetical form., For example,
in the above accounting for growth approach, if the addition to capital

stock is, say 10% of net national product (which corresponds to a gross
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investment rate of near 20%) in 1978/79, capital stock will increase

by 4.14%, and, with a gfowth of labour at 2% and no technological progress,
will result in output growth at 3.17%. T@e same result follows alsoc from
the Harrod Domar equation with s = 10% and ¢ = .317 (corresponding to an
ICOR of 3.15). But there may be an advantage in the accounting for growth

approach which has a place for the role of labour and technological progress.,

As the figures stand, the first cqnclusion that emerges is the
low rate of technologiéal progress, conSidering the great scope for improve-
ment that exlsts in the low level of technology from which we started-,
and the emphasis given to this source of growth in our development strategy.
It is “even more surprising that the contribution of technological Procress
in the important agricultural sector is negative. In the light of these
results, we might as well say that the real puz:-le of In§&hn experience
is why there has been so little technological progress. 5i%iqrcan only be
explained by the relative neglect cf Twwan capital in the foxrm of the

education and training of the people.

At the same time, the rate of growth of capital stock is still low
compared with fast growing countries. The rate of growth of capital is
important not just as a way of augmenting thé quantum of productive factors
but alsoc as a vehicle of technological progress. The two factors have been
separated in the above model only for convenience of analysis but in fact

they are highly interrelated.

We are therefore driven to the conclusion that an adequate growth of
output in India requires a faster growth of capital than we have achieved

so far. The formidable nature of this problem, the problem of ’'primitive
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acoumulati-n'. is, of course, well known, and there bns been much discussion
of possible solutions. But in.view'of the persistence of slow growth even
aftter the rise in the investment ratio achieved sc far, it seems worth

while re-examining at least some aspects of the problem further.

One of the ways of increasing invegtment is to bring in foreign
capital. Most fast-growing countries have had the advantage of foreign
capltal at a crucial stage of their development. The central point of
Rosenstein-Rodan's ( 1961) theory was that such capital was, in fact,
needed to raise domestic rates of saving to a level adequate for self-
sustaining growth. The experience of the fast growing Asian countries
shows, in retrospect, that, provided foreign capital flows in sufficient

quantities, the periad of dependenée on it is surprisingly short.

There are a humbet of forms in which fcreign capital flows into
a country., We first consider the case of bhorrowing. Obviously, there are
many aspects of cuch borrowing concerning the toerms and conditions atta-
ched which have to be consgidered very carefully and have in fact been widely
discussed in India. We shall, however, consider only one aspect, namely
the tendency for both lenders and borrowers to adjust the amount of loans
80 that the debt-service ratio remains below a conventional limit. In the case
of a country like india, with a relatively small foreign trade sector,
this limit is reached very quickly. It is true that some large borrowers,
especially in Latin America, have landed themselves in acute debt-servicing
problems but as Lewis (1978) has pointed out, the conventional limjts were
far exceaded in the past experience of many countriea. Countries like
South Korea have deliberately promoted their exports ags a way of justifyiﬁg

large scale borrowing. Ultimately, the amounts that a country can borrow
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safely derends in the productivity with which borrov~d capital is invested
and on the terms on which it is supplied rather than on arbitrary limits

set on the debt-sewicing ratio,

\\-Next is the case of foreign investment.l The advantage of this
farm of foreign capital inflow is that it is usually acccompanied ty
foreign technology. However, the terms on which such investment is
generally made, especially by multinational companies, are usually so
gevere and the sectors in which it is usually located of sﬁch low priority

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

But there is a stronger case for seeking and taking more aid,
i.e. capital on concessional terms. India has received far less than its
fa*r share of aid, partly because of its size and partly because of its
non~aligned posture in international relation... But these considerations
affecting India's share of aid stem directly from the role éf aid as an
instrument of fo;eign>pclicy‘ The ¢use aas vo be made more strongly
against aid as a transaction between govermmenits and in favour of aid as
a transaction between peoples in which governments are only intermediaries,
What is necded is to demonstrate that a larger flow of aid will be used
to relieve absolute poverty, as eloquently argued by Dr.I.G.latel (1970 );
it is likely then that the case for aid will receive a significant

humanitarian response among the people of the rich countries,

We next turn to measures to increase investment with domestic
resources. The standard theory in Indian planning seems to be that the level
of investment should be fixed at the level of savings and that if invest-

ment exceeds savings, there will be inflation. This follows largely
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from a tcudoacy to thinic of these pros.iowms largely in financial terms,

an approach that was criticised by Kaldor ( 1954) in connection with the
praparatioh of the Third Five Year Plan. He pointed out that, arquing

in real terms, any inflation resulting from investment in excess of

savings will be self-liquidating in the short run, if the investment

is made in quick yielding projects which abound, especially in the agri-
cultural sector (see also Lewis, 1954). On ;he other hand, keeping invest-~
men? at the level of expected savihgs will not guarantee monetary stability,
As ﬁéj (1966) has shown, one of the most potent causes of inflation in
'LDCB'¥ike India is a shortfall of basic wage goods, especially food. Even
if it ﬁas ﬁhe case that an excess of investment over savings leads to
inflatfpn, we have to choose between the real objective of raéid growth

and theimonetary objective of price stability. Kaldowr ( ) has recently
argued fSr the importance ef the real over the monetary objectives in

Britain; t“is argument is even mo~> valid for a country like India.

Thezappropriate strategy for India is, _iherefore, one of pressing
all product%ve avenues of investment as far as the real resources of the
economy perﬁit, and then increasing savings as far as possible to this
level in orde% to moderate its inflationary impadt, i.e; the savings
effort should be used as.an instrument for controlling inflation rather
than to determine the investment targetT The great challenge to development
strategy is tﬁe use of labour to create capital, an impcrtant theme of
development eéﬁnomigs, highlighted, for example, by Nurkse (1953). It has .
been an important source of investment in countries such as China, Japan
and Indonesia, especially as a result of co-operative action for the ccmmon

good, which Professcy Ishikawa (1978) has described as the "community
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principle". Tnis approach has beer much less evident in India for reascns
which lie deep in the institutional conditions -€ the country. 1In the
absence of the community principle, the same idea is also involved in
policies such as the Employment Guarantee Schemes, but the reéources
channelled to this scheme have not been adequate to make a significant

impact.

~ On the question of how much savings is available, it has become
apparent in recent years that the rate of savings is not a simple function
of 'income. It depend§ on other factors as well, such as the distribution
of income and the terms of trade between the agricultural and non-agricultural
gsectors (see, for example, K.Krishnamurthy and Saibaba, 1982). The method
of estimating the propensity to sa2 that is commonly used and recommended
in standard textbook&?to regress savings in real terms on income in real
terms. But exp ost figures lor savings are (except for foreign capital
inflow) th. same as the figures fcr investment. Therefore, such a regression
will only reflect the relationship betweeﬁ grovth of income and the growth
of investment, whether financed by voluntary or by forxced savings; it will
not reflect the rate of voluntary savings. For savings to be used to control
inflation, they must be voluntary. Then, the propensity for voluntary
savings is better reflected by regressing nominal savings on nominal income.
During periods of inflation, the propensity to save shown by the nominal
analysis will be lower than that shown by the real analysis, because the

latter includes forced savings as well.

We next consider the division of investment between the public
and private sectors. 1In the last decade, the average share of the public

sector in cross investment (at 1970/71 prices) was 44%. This is a large share.



31

This does not mean that the public sector is investing too much, i* is
more likely tha® the private sector is not investira enough. Initially,
one of the objectives of the investment licensing apparatus was in fact to
limit private sector investment in order to raticn out limited supplies of
strategic materials such as steel and cément. Perhaps the control system
has now outlived this purpose. Now that the pyblic sector is in <ontrol
of the 'commanding heights' of the economy, it may be possible that a
relaxation of the ccnstrcints due to a few strategic materials mey increase
investment to a much greater extent. It is now widely recognised that
private sector investment is ultimately determined by profitability, in
turn based on technology and the state of demand, rather than by prior
savings., _-# investment can be st...ulated by technocl~gical procress and

a wider spread of effortive demand, the corre-ponding savings vill be

forthcoming,

Finally we consider public sector investment, 7The neoed far
increaging such investment by exercising the utwost ecoromy in covernment
expanditure (already congtituting a third of national income) 21Q using such
investment to bring about fundamental changes in the economy /s, of course,
widely recognised., But there is one aspect which needs stre:sing, namely
the éreat extcnt of fluctuation.in public investment. s Dr.Chitre (1981,
P-93) pointed ouvt, "The fluctuatiom in the puilic sectcr 1nvastmeqt in
fixed cepital and stocks have been quite sharp in Indj:z over the past twenty
five years of planning, and they seam to have accentuted rether than miti-
gated the fluctuations arising out of the other caus:s." Partly as a result

of such fluctuations, the rate of growth of public rector investmont declined



from 9.8° in the period 19%56/57 t~ 1965/66 té 6.4% in the period 1366/67

to 1978/79 (X.J.Rhluwalia, 1982, Table XXI, p.95).

There ;s a cleose relztionship betveen fluctuations in the ron=-
agricultural sectors and those in agricultural prcduction. fThig nay be
due to thz rcle of demand. But increasingly, scholars studying the matter
have come to the conclusion that one of the most important links in the
‘chain of causation is p.oiie sector investnent (see e.g. Srinivasan and
.Narayana, 1977; Nayyar, 1978; Rangaralan, 1981, 1982), While denand factors
may be important in the linik between cgricultural fluctuations and the
fluctuations in private sector non-agricultural activity, there are no
strong reasons, as far as rcal recources are conceirned for public sector
investment to finctuate so ctrongly in cympathy with agricultural condi-
-ticns. The main reascn seems to ile in a nonetary policy which is perhaps
excassively ccfcerned to comtrol inflationary pressures arising from
agricultr~al shortialis. 1 :ec:nﬂiéeration of such a‘policy may help to
insulate the rest of the econouwy rYrem cue agricultural fluctuations and

thug sel the stags for facter growki: in the ccenomy ax a whelua,
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Appendix

Estimates of the Growth of Capital Stock in Incia

We have now a number of estimates of annual investment which
have been brought together by CSO in real terms, for example, in 1370/71
prices, To convert these to time series of capital stock, we need a
bench mark estimate. Some authors have made such a bench mark estimate:
for a particular year and uséd it to derive a time series (e.g. Dhrolakia,.
1974). However, there is a problem in deriving time series of capital
stock from a bench mark for a single year, namely the probilem that the
.annual investment figuves may not be quite commensurable with the capital
stock figures, such as that involved in the bench mark estinates. The
" most important problem is to allow for the component of depreciation
in gross investment figures, but the problem pe 3ists even wher. we have
estimates of no* ca:lthlifo:mati:i: Théfefore, we must have sone correction
factors to apply to the éhnual investment figuies.v'svch a correction
factor car Dbe denived if we agve cench auck estimateé'of-capital stock not -
" just for one year but féi two years with a_suff:,ientiinterval netween

them on a comparabie nasais.

Such estimates have a& Taste become available. They are. the
unofficial estimates of fixed capital stock for 1970/71 and 1978/79 prepared
by CSO specially for the Raj Committee. They show that fixed capital
stock increased between these two years by Rs, 36,720 cro;es.in 1970/71
prices. :But.the total net domestic fixed capital formétioﬁ (NDFCF) between
these yeérs amounted to Rs.39,411 crorea also in 1970/91 prices. Therefore,
these NDCF fiqures must be multiplied by a correction factaor of .9317
to reconcile them with the two bench mark estimates of capita: stock.

This correction factor has therefore been applied to the;ahﬁuuliNnFCF
figurqn to estimate aﬂnual capitai stock fiqures begﬁeen the .two bench mark
‘years and also to work backwards year by year to 195(/51. . Tha :asultd

are shown.in the second column of the 2ppendix Tabla. .
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It is useful to estimate capital stock in particular sectors,
especially in the agricultural and non-agricultural sectors., But, unfor-
tunately, estimates are not published for NDFCF figures for these sectors
in 1970/71 prices. Therefore, a different approach has to be used based
on GDCF figures for these sectors which are available in 1970/71 prices.
Thus, in the agricultural sector, the increase in fixed capital stock
between the two bench mark years was R§.7,161 crores in 1970/71 prices,
while the sum of GDCF in that sector between those years was R3.13,578
also in 1970/71 prices, so that the GDCF figures must be multiplied by
a correction factor of .5274 to reconcile them with the bench mark figures
of capital stock in agriculture. This correction was therefore used to
derive a time series for fixed capital stock in agriculture, shown in the
third column of the Appendix Table.

It may be objected that the period between the two bench mark years
was one in which there were significant inventory changes, especially in
agriculture. Therefore it is necessary to check‘if the ratio of NDEFCF to GDCF
in the two years for which data are available in published sources was
‘fairly unifoym. - It turns out that, rather surprisingly this is indeed

the case, as shown below:

Capital Pormation in Agriculture

Investment 1970/71 1978/79
GDCF ' 1365 2533
'NDFCF ' 717 1316
Ratio .5253 .5195

For this calculation, the GDCF figures were taken from CSO National
Accounts Statistics, and the NDFCF figures from the unofficial estimates
prepared by CSO specially for the Raj Committee,

The method used for the agricultural sector were then applied to
the non-agricultural sectors as a whole. In these sectors, the inc:edse
in fixed capital stock between the bench mark years was Rs.29,559 crores
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at 1970/71 prices, while the sum of GDCF during the period was Rs.57,380
crores alse at 1970/71 prices, giving a correction factor of .5151, which
was used to compile the time series of capital stock for the non-agricultural
sectors shown in the fourth column of the Appendix Table. Thaese aestimates
are less reliable, as thare was a greater varlation of the ratio of NDFCF
to GDCF from .4591 in 1970/71 to .5283 in 1978/79. These estimates of
capital stock in the agricultural and non-agricultural sectors do not

add up to that for the economy as a whole, as it was derived by a different
method which is probably more reliable. The method for the agricultural
and non—aéricultural Bectore was also applied to the manufacturing and

and other non-agricultural sectors, with results shown in the fifth and
8ixth columns of the Appendix Table.
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Appendix Table

Estimates of Capital Stock (beginning of year)

(Rs.crores in 1970/71 prices)

Year The Economy Agricultu- Non-Agri-  Manufactu¥- ©Other non-
ral cultural ing agricultural
sector sector
sectors

1950/51 35997 10129 29893 3980 25611
1951/52 37215 10410 30845 4108 26482
1952/53 38760 10788 31921 4378 27291
1953/54 39810 11109 32555 4545 27757
1954/55 41113 11478 33291 4661 23407
1955/56 42371 11774 34219 4761 29290
1956/57 44330 12206 35509 5027 30341
1957/58 46909 12655 37270 5467 31669
1958/58 49389 13113 38925 5893 32903
1959/60 51386 13543 40251 6082 34098
1960/61 53385 13881 41848 6500 35276
1961/62 557863 14296 43773 6982 36726
1962/63 58028 14669 45541 7430 38051
1963/64 60583 15092 47605 7n25 39635
1964/65 63388 15531 49793 8388 41401
1965/66 66536 16056 52155 8967 43198
1966/67 70317 16689 54715 9641 45081
1967/68 74071 17226 57629 10502 47093
1968/69 77444 17758 60272 11166 43080
1969/70 80825 18346 62664 11654 50081
1970/71 84526 19003 65462 12416 53057
1971/72 88179 19723 68456 13221 55235
1972/73 91896 20457 71627 14047 57578
1973/74 95853 21255 74492 14723 59794
1974/75 100465 22096 78344 15721 £2649
1975/76 103967 22780 381903 16857 64987
1976/77 107745 23466 85572 17811 67702
1977/78 112569 24463 89318 18610 70716
1978/79 118427 25549 93297 19597 73725
1979/80 124899 26884 98015 20886

77129
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