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This study makes an attempt tc examine the trend in
Total Factor Productivity in the pubiic sector enterprises by
estimating and analysing the contributions made by major factor
inputs to the growth rate of n%t product originating in the -
public enterprises, It is divided into six sections. Af%er
introducing the problem in the first section, ths next three
sections deal mainly with the estimation and gnalysis of the
required time series of output, capital and labour respectively for
public sector enterprises, In the last two sections, the
esvimates of contributions made by various sources to the growth
of public enterprises are presented and same of their implications

are <xamined,

The major conclusions of the study are that the overall cconamic
efficiency of the public sector enterprises has increased at a
significant rate during the period after 1960-61, and that there
sesus to have been a remarkable acceleration in the growth rate of
total factor productivity in pubiic cnterprises during the more

recent years,



GROWTH OF Fa0TUn INPUTS AND TOTAL FaCLOR
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I

Over the last two decades, the public sector has ecaerged
as a crucial factor in India's ecomomic growth. Its rate of
expansion has been much faster than that of the ‘private sector |+
with the result that the share of public sector in almost each
of the sn.gnlflcant pacroeconomic aggregates such as gross domestic
product, gross capital forméation, employment in the organised
sector, etc, has been steadily rising over the last 15 years.
Furtheruore, the rate at whieh these aggregates have been rising
in the public sector during the last 15 years nakes it quite clear
that an increasing amount of scarce national resources would conbtinue
to flow to the fast expanding public sector during the years to
coms, At this Stage, one may therefore feel like pausing for a
while and asking searching questions about the productivity and
efficiency of the factors of production employed in the public
sector enterprises in order to obtain.a elsar idea about the rates
of productivity change in the public ssctor enterprises vis-a-vis
thoss observed for the economy.as a whole. Hence, the present
study uwakes an altenpt to estimate and examine the broad trend in
Totel Factor Productivity. in the public sector enterprises by |
c8timating and gnalysing the. contributions made by major factor inputs,
viz., labour and capital, to the growth rate of real product
originating in the public sector enterpriscs.

4 dstailed study of. the. growth of ITotal Factdr Productivity
in the public sector enterprises is both necessary and rewarding
because of the fact that the rate of growth of lotal Factor
Productivity indicates broadly the trends in the overall economic
efficiency and the extent of technical change in public sector
enterprises. The need for such-a study is perhaps more urgent
now than ever before espscially in view of the growing criticism
of the management and aduinistration of the public sector
enterprises, mainly on account of their low profitability,

o Faculty Member, Beonomics Area, Indian Institute of Na.nagexmnt
Ahmedabad.



steuming largely from the findings of a number of studies, ucaling
with pr fitability and rates of mowstary return on capital
invested in public ssctor undertakings, which have been .ade in
recent years. Basically, the rationale of the approach adopted

by the present study lies in the contention that the index of
Total Factor Productivity is at least a major alternative
indicator of the efficiency of cconomic urits over time, the

net profitability being the other main indicator. While the
latter has been widely used in most discussions coantering

around the efficiency of public sector enterprises in India,
little, if any, attention secus tc have been paid to the former,
which is pertaps a far more comprehensive index of economic effi-
cicncy in its proper sense. One can always arguc, for instance,
that the total benefit to the cconomy as a whole accruing from any
production process should be measured in terms of the sua

of all the four types of rclated incomes generated.out of it,
¥iz., rent, wages and salaries, interest and profit. The conven-
tional net profitability criterion usually focuses.attention only
on the lest of these income flows and thereby - ignores the larger
gairig to the society as a whole. In othsr words, it can be argued that
from a larger social angle, the performance of an entérprise
should be judged not by what the cnterpriss carns in the form of
net profits but rather by the total addition it makes to the flow
of goods and services in the cconomy as a whole and the

changing efficiency with which it utilises the scarce productive
resouwrces over a period of time,

Looked at from this angle, it would be interesting to
see whether the public sector enterprises in India pass satisfac-
torily the efficiency test on productivity criterion at lisast
in terms of the observed rate of productivity chan.e and its
contribution to the growth of real product over time. In what
follows, we have, therefore, wade an attempt to ecstimats the
contributions made by various sources to the cstimated growth
rate of recal net product originating in the public scctor
enterprises in India by constructing the required time series of
labour and capital inputs and deriving therefrom the indexes
of total factor input and output per unit of total factor
input, for the period 1960-61 to 1972-73.

The broad mcthodology adopted for conducting the analysis
of the major sources of growth of the public sector ecnterprises
is based primarily on the well-known factor share approach,
which has bsen widely used in cconomic literature163pccially
cn the quantitative analysis of cconomic growth.¥' — This
method, which follows directly from the marginal productivity
anelysis, provides a fairly satisf.ctory set of cstimates of the



contributions made by various factors to the measured growth
rate if the average earnings cf the various factors of production
are proportional to the value of their respective marginal
products. In particular, under the sfbcz.al case of a constant
returns competitive equilibrium, this method simply boils down
to the direct use of the well-known neo-classical distribution
postulate which squates the relative sharc of a factor to the
_elasticity of output with respect to that factor at the point of
equilibrium*‘ . ‘

IT

» The term public sector, as it is generaldy defined,
“includes adninistrative departuments, departmental snterprises

and non-departuental enterprises. Of these, the administrative
departuents consist largely of thosc which provide dircct
goveranent services in the form of public administration and
defencs ;md also other services. The departusntal enterprises
comprise those dnterprises whieh are owned and managed directly ty
goverment and whose aecounts are integrated with those of the
respective pualic authorities. ' Thus, the term ‘departmental enter-
prises' indludes govermment railways, ecommunication, forests,
opsration of irrigation systems, road transport, electricity, defence,
manaf acturing establishments, port trusts, printing presses, ctec.,
whereas the term 'non-departmantal enterprises! includes all
governnment owned public and private limited companies and statutory
corporations. The departucrtal and the non-departuental enterprises
taken together are referrcd to as the public sector enterprises,

The pr:sent analysis pertaing to the public sector enterprises taken
as a wholc, i.,e., the public sector excluding the adm:x.n:zstratlvg,
depart.znts.,
* The najor scurce of data on output from the publi¢ sector
cnterprises is the official publication, National Accounts
Statistics, recently issued by the C,S.0.* 3, It provides detailed
information on the net domcetic product from the public sector
enterprises by industry of origin for the period 1960-61 to

197«~73. However, these cvstimates are given only at current

prices. MWe have, therefore, derived the correspomiing cstimates

at constant 1960-61 prices by applying the appropriate implicit
national income price deflators, obtained from the C.5.0.
estinates of net damestic product at current and constant

1960-61 prices for cach of the fourteen difterent sectors distinguished
in our national incoue accouats. The estimates of real ngt product
originating in the puhblic sector enterpriscs, so dsrived, are
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presented in Llable 1, whils the estimates of factor shares in

the corresponding net product at current prices are presented

in Table 2, It can be recadily scen from Table 1 tnat the net
douestic product originating in puhblic sector enterprises has
increased at a very rapid rate wuring the period 1960-61 to 1372-73,
the total percentage increase over the period as a whole being
717~ for the departumental enterprises, as high as 476p for the non-
uepartnental enterprises and 1734 for both taken together.. This
implies that during the period under consideration, ths average
rate of growth of net product originating in public sector enter-
prises was as high as 8.73% per annui, which is more than two

and 2 half times the corresponding growth rate of India's
national income, viz., 3.14% per annum, 4s a direct consequence
of .this disparity in the growth rates of the net product from
putic sector enterprises and the net domestic product (both at
1960-61 prices), the share of the former in the latter hes
increased sharply from 5.1% in 1260-61 to 8.5% in 1972-73. Rapid
growth of net income, however, secms to have been quite neutral
to the distribution of total income originating in public enter-
prises between labour and capital (including other factors).

This is ovident from the figures given in Tuble 2, Thus, we find
that the relative shares of labour and capital have on an

average reaained falrly stable during the period as a whole,

the average value of, say, the labour share being 61.8% for the
first half of the period, 62.4% for the sccond half of the period
and 62.1% for the entire period under consideration.



Net Ddiisstic Product Originating

Tablo 1

In Public Sector Enterprises, 1960-61 to 1972-73

(4t 1960-61 Pricesj

Total :Public

Departmgr;talv ' lﬂonruepz}r tnental Sector
Yoar Enterprises snterprises  Enterprises

Net . ngdex Net - Index Net Index

Product Num- Product Nuw- Product Numbers

(ks crores,; bers (#s crores) bers (k5 crovos) ]

(1) (2) (3) (4) (5) (é) (7

1960-61 522 100,00 165 100,00 687 100.00
196162 563 107.85 195 118.18 758" 110.34
1962-63 597 114.37 258 156,36 855 124.45
19636, 653 125.10 310 187.88 963 140.18
196/4-65 669 128,16 331 200.61 1000 145.5%
1965-66 730 139.85 386 233.94 1116 162.45
1966-67 736 141,00 409 247,88 1145 166.¢7
1967~68 757 145,02 456 276.36 1213 170.57
1968-60 " g0 157.09 540 32727 1360 197,95
1969~70 - 831 159.240 635 384.85 1466 £13.39
1970-71 - 853 163.41 730 442,42 1583 230. 4
197172 899 172,22 817 495.15 1716 <hG TS
197273 177.01 . 951 1875 272.93

924

576.36

Source : See the text




Teble 2

Factor Shares In Net Ineome Originating In
' Public interpriscs

absolute Factor Shares Relative Factor Shares
Yoar (s, crores at Currcnt Prices) (pPer cent)
Labour Property Net - Share. of Share-of Total
Incore Incoue Income Labour Capital
(1) (2 (3 W) (6) (7)
1960-61 433 254, 687 63.03 36.97 100.00
1961-62 413 304 777 60.88  39.72  100.00
1962-63 546 249 . 795 68,68 31.32 100,00
1963-6/, : 605 465 1070 56.54 43.46 100.00
1964-65 VA 459 1173 60.87 39.13 100.00
1965-66 833 543 1376 60,54 39.46 100.00
19%66-67 . 945 577 C1522 62.09 37.91 100.00
1967-68 1081 604 1685 64.15 38.85 100.00
1968-69 1208 761 1969 61.35 38.65 100,00
1969-70 1410 868 2278 61.90 38.10 100.00 -
1970-.1 1651 995 © R646 6,40 37.60 100.00
1971-72 1841 1152 2993 61.51 38.49 100.0u
1972-73 <143 1249 ©3392 63.18 36.8< 100 .00

Source : National Accounts 8tutistics, 1960=61 -~ 19372-73,
€.5.0. (January 1975). :
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Having examined the time geries of net product and factor
shares, the next scries that we have to derive for the purpose of
presert analysis is the time series of real capital stock in
public sector enterprises. Since no such series is readily
available, we have derived the required series by using the Perpe-
tual Inventory Mcthod.®4 The variant of this wethod that we have
used here, consists in obtaining a bench-mark estimate of rnet
capital stock at base period prices, and then,:carrying it forward
(or packward) with tue help of the estimated capital formation
ad justed for deprec.xatlon valusd at ths same base per:x.od

prices.

The nost comprehensive sour ce of information which
can be used for obtaining the bench-nark estimates of net
capital stock in public scctor enterprises is the R.B.I.'s estimate
of net reproducible capital stock at current prices by industry
of use for the year 1960-61. %5 We have obtained the estimates of
net capital stock at current prices for the bench-mark year 1960-61
separately for the departmentel and the non-departmental enterprises
from the basic.information available from the R.B.I,'s study after
naking certain necessary adjustuents® . The estimates of gross
capital formation by type of asssts in the departnental and the non-
departuental enterprises along with thu corresponding estimates of
total depreciation allowance arc available from the National dccounts
Statistics issued by the C.S.0.%7, for the period 1960-61 to 1972-73.
Thesc estimates, howewer, are av.u.lable only at currcnt prices. We
have, therefore, derived the corresponding ostimates at constant
1900~61 prices by applying the suitable price indices for aifferent
types I assets computed from cae C.5.0.'s uvstimees of total
depreciation allowance and gress capital formation in Indian econony
by type of assets at current and constant 1960-61 prices.

Having aerived the set of estimates of net capltal stock
for the bench-uark ycar 1960-61, and, of the gross capital formation
and the depreciation allowance at consta.n’c, 1960-61 prices for
the period under consideration, we have obtained the required tiue
series of real capital stock in puhblic sector enterprises by using
the simple identity:

I(t = K‘b—'l + (ijJt - D't s

where, K, and K is the net stock of capital at 1960-61 prices
in tht, pSriod t and t-1 respectively, GOF,_ is the estimated gross
capital fornation at 1960~61 prices during the period t, and Dy is



the estimated depreciation allowance at 1960-61 prices during the
period t. The estinates, so derived, are presented in Table 3.
The figures given in this table reveal that the real stock
of capital has grown at a phenomenal rate especially in the
case of the nom -departmentel enterprises. The average rate of
growth of the.total capital stock in public sector enterprises
during the period 1960-61 to 1972-73 turns out to,as high
as 10% per annun. There is a significant divergence, however,
between the average growth rates of real capital stock in
the departmental and the non-departmental enterprises, the
former being 7.1% per annum while the latter being remarkably
high at 16.2% per amui. As a direct conssquencc of such
a wide disparity in the growth rates of real capital stock,
the share of the non-departmental enterprises in the total
capital stock of the public sector snterprises has increased
sharply frowm <<p in 1960-61 to 43% in 197<2-73.

. A



Table 3
Growth of Real Net Capital Steck in Public Enterprises

(4t 1960-61 Prices)

Jpa—

Non-~Departuental

Departuental Total: Public Sector
Years knterprises Enterprises fnterprises
Net Index - Not Stock Index Net Stock  Index
Stock Nuubers (#s.crores) Numbers (ks.crores) Numbers
(Rsagrores) : ¥
(1) (2) (3) (4) (5) (o) (7)
1960~61 4522 100,00 1303 100.00 5825 100.00
1961-62 BT - 108,29 1642 126.02 6539 112.2€
1962-63 5380 . 118.87 <033 156.02 7413 17,26
196364 5936 131.27 2513 192,86 8449 145.05
1964,-65 6518 ' 14414 3037 233.08 9555 164.07
1965-66 7098 156.97 3695 283.58 10793 185,25
196667 7580 167.62 4298 329.85 11878 203,91
1967-68 © 8003 176.97 4918 37744 12921 221,82
1968-69 8434  186.51 5546 425.63 13980 240.00
1969-7¢ 8828 - 195.22 - 6131 470.53 14959 256,81
1970-71 9259  204.75 6746 517.73 16005 27476
1971-72 9752 215,66 7382 . 566,54 17134 294,15
1972-73 10333 228,51 7898 606,14 18231 312.98

Source ¢ Sce the text
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In order to camplete the picture, we now require the
tine series of cmployrient in puhblic sector cnterprises. The
information on employment in the public sector as a whols is
re.dily available franm the various publications of the Labour-
Bureau* & By adjusting these figures. for the employment in
government. adninistrative departments, we have obtained the series
of employment in the public sector enterprises. In addition
to this, we have also worked out the series of average annual
wage rate in public enterprises implicit in the.cstimafgs of
total employee compensation (given in Table 2) and total
cmploysent in pudlic sector enterpriscs by computing the ratio
of the former to the latter. Both these series, along with
their respective. indexes, are presented in lable 4.

It can be easily seen from this tabls that the public
sector enterpriscs have generated congiderable additional employment
during the period under consideration, the munber of persons
employed in the public sector uandertakings hawing increased

by about 76s over the twelve year peried. Furthermore, the implicit

average annual ecarnings per worker at current ‘prices also. show

a re.arkable increase, having registercd an almost thrce-fold
increase over the period of orly twelve years. If we deflate

the money value of average warnings for the yecar 197<-73 by

the corresponding wholesale price index, we get a figure

of Bs. 1769 at 1960-v1 prices, which again indicates an increase
of 36p in real earnings per worker when compared with the
corresponding figure of fs.” 1303 for the ycar 1260-61, Thus, hoth
eumployment and real carnings per person employed have, on the
whole, rogistersd a simultanscus increase at significant rates in
puhlic sector enterprises during the period under consideration

The estimates given in lable 1, 3 and . 4 reveal that there
exists considercble disparity among the obscrved rates of growth
of output, emnploymsnt and real capital stock in public enter-
priscs. The average zrowth rate observed during. ths-period
1960-61 to 1972~73 turns out to b 8.73p% per annuw for output,
4.82% per annun for employment and 9.97#% per annun for net '
stock of rcal capital. These figures indicate, among othur
things, that some of the importunt ratios such as labour
productivity, capital intensity and capital-output ratio seen
to have followed, on the whols, an upward trend during the period
under consideration. How steady and smocth have been the
trends in cach of these ratics can, however, be determined on 1y
aftor cxamining the complete time series of cach of these
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Table 4

Growth of Employment snd Average sarnings of Labour In
Public Enterprises

Employment i Average Barnings At
: Currgnt Prices
Year Iotal No, of -  Index _Barnings Per Index
‘ persons . Numbers Person Numkers
kmployed ¥mployed
(In Thousands) (Rupeeg)

(1) - (2) (3) (4) . : - (5)
1960-61" 3323 100.00 1303 100.00
196162 3521 105.96 1243 110474
196263 3762 113.21 14571 111,35
196364, 13992 120.13 1516 116.34
196/4-65 " 4R22 127.05 1691 129.77
1965-66 4388 132.05 1898 145,66
1966~67 LB, 134..94 2107 161.70
1967-6g .. 4566 ' 13741 2367 181,65
1968-69 K174 143.67 2530 194,16
1969-70 4899 147 .43 2878 220,87
1970-71 5124 154420 3282 247.35
1971-72 5423 163,20 3395 260.55

197273 5845 175.90 3670 281,65

Source : See the text.



12

Table 5

Lfrends In Labour Productivity, Capital Intensity
and Capival - Qutput Ratio in Public knterpriscs

Average Capital Per A Capital-

Year Productivity " Person Output
of Labour boployed Ratio
(Rupees) (Rupees )

(1) (2) (3) (4)
1960-61 2067 17529 8.48
1961-62 2153 18571 ' 8,63
196£-63 2273 19705 8,67
1963-64 - 2412 21165 8.77
1964-65 2369 22632 9.56
1965-66 2543 24597 , 9.67
196667 2554, 26490 10.37
1967-68 2657 28298 " 10.65
196869 2849 2928 10.28
196970 2992 30535 " 10.20
1970-71 3089 31235 " 10,11
1971-72 3164 31595 9.98
1972-73 3208 31191 9.7

Note : 4ll figurcs arc at ccnstant 1960-61 prices
source: lable 1, 3 and 4 abovg
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ratios. We hawe, therefore, presented the required tims
series of labour productivity, capitel intensity and capital-
output ratio (all at constant 1960-01-prices) in Table 5. .
It is evident from the figures given in this tatl: that the
time scries of labour productivity and capital intensity show
fairly smocth and continuous upward trend, the observed annual
changes being positive in almost every year in both the
series. Moreover, the overall upward trend seems to be more
pronounced in the case of capital intensity as compared to
labour productivity, the average growth rate in the former
being 4.9<p por annum as against the growth rate of 3,73% per
annum in the latter during th: period as a whole.

It is the time scries of eapital-cutput ratio, however,
which rewals a more interesting pattern of behavicur. While taking
an overzll view of the period as 2 whwole, the cepital-output
ratio can be sazid to have an upwerd trend, a closer lock at the
serics reveals twc clearly separable sub-periods which show
exactly opposite tendencies in the ratic.  Thus, we find that
during the first part of the period, i.e., 1960-61 to 1967-68,
the capital-output ratic shows a fairly continuous and rapidly
rising trend, in. the course of which its walue has gone up
from 8.48 to 10.65. 4s against this, during the remaining part
of the period, i.c., 1367-68 to 1972-73, the capital-output
ratic has shown a fairly cloar and marked tendency to declings,
its value indicating a decrease from 10.65 to 9.72-during the ,
course of the five-ycar period. Besides the unambiguous and distinctly
noticeabls roversal of the trend during the year 1967-68, the other
thing which is perhaps equally ncteworthy is the remarkable
continuity and smoothness of the upward trend before, and of the
downward trend after, the poiat of reversal.

The main recason behind this pattern of bshaviour of
capital-output ratio lies in the divergence betwecn the temporal
pattern of growth of lapour productivity on the onc hand,
and of capital intcnsity on the other. Thus, while the growth
of labour productivity seems to have been tfairly uniform
and <venly spread over the entirc period, the growth of
capital intensity reveals e highly uneven distribution over
time with almost 85% of the total growth having ocemrred during
the first part of the period under consideration. This is
readily reflected in the pattern of averags growth rates, which -
reveals that while the growth rate of labour productivity
rewaired more or less constant, being 3.7% during the first
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part (1960-61 to 1967-68) and 3.8k .per annum during the sccond part
of the p riod (1967-68 to 1972-72), the growth rate of capital
intensity declined stecply from 7.7% per annum during the first
part to 1.9% per amm.a during th. second part of the period.

The sharp decline in the grewth rate of capital intensity

during the period of a fairly steady growth of labour productivity,
therefore, appears to have bsen instrumental in bringing abcut

a reversal in ths upward trend in capital-cutput ratio in

public enterpriscs observed during the first part of the period
under consideration.

4 number of factors can be considered in this context
as the possible explanations of tie observed decline in the growth
rate of capital .intensity and, despite this, the observed
stability of the growth rate of labour productivity in the public
scctor enterprises., Tho foremost auong thesc would be the
considerable decline in the absolute level of real capital formation
in the public sector enterprises during the period 1968-69 to 1970-71
as compared to the preceding triconium, i.e., 1905-66 to 1967-68,
A rapidly growing cupital stock reyuires a progressively increasing
levcl of real capital foraation. ubviously, therefore, a declining
level of real capital formaticon would imucdiately lead to a consi-
derable deccliration in the growth of real capital stock. Tue
observed cecltine in the devel of real cepital formation in public
enterprises can, to saus extent at lcast, be attributed tc
the adverse investuwent climate following the industrial recession
since 1966-67. This ccntention is very well supported by the fact
that the level of real capital formation (at 1960-o1 prices) in
the non-departmental manufacturing enterprises declired sharply
from about #s.800 crores during the triennium 1965-66 -- 1967-68
to about 3. 50C crores during the followinz triemniumn 1968-69--1970-71,
Althougti the level of real net capital formation shows a rising
trend in the subscequent years, it uas still not risen significantly
above the peak levels reacheu before 1968-69,

The above cxplanation, however, represents only one side
of the story. The other, and perhaps more intercsting side of the
story is that, nutwn.tngtandlng the significant deceleration
in the growth of capital per workgr, the output per worker kept
incrcasing b a fairly rapid rauve during the period following
1967-68. 4as already indicated carlier, we tnerefore find that
during the period 1907-68 to 1972-73, the average productivity
of labour has beén rising while the capital-output ratic has been
declining. Putting it in a slignilily differcnt way, we may say that
the averu.u productivity of both labour and capital has been rising
sinwltancously since 1907-68. 4 sinultanecus increase in labour
productivity as well as capitval productivity is, by any criterion,
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a fairly cloar indicator of the phencienon of "technical progress'
define. lousely to include all possiblc effects which raise the overall
ceononic efficiency of the entire production process. We ngy,
therefore, conclude from the above analysis that significant
technical progress sous to have occurrcd during the process of
growth of public enterprisss especially -during the pericd 1967-68
to 197«-73, leading to a considerablc improvement in the overall
ceonanic efficicncy of all the public secter enterprises taken
together during the said period, This broad contention, however,
needs to be supported by a precise quantitative measure of the
rate of improvemcnt in the cverall cconomic efficiency of the
public sector enterprises luring the period undsr considerction.

v

( The quantitative assessuent of the extent of increase in the
overall efficiency can bs made by constructing the indexes of
Total Factor Input and Gutput per Unit of Total Factor Input, and,
then, by estimating tiec contributions made Wy each. of the major
factors to the observed growth rate of output. This is dome,
step by step, in Tanles o to 8. Taple 6 presents the indexes of
cutpat and factor inputs, and also the indexes of lotal Factor 9
Input and Output Per Unit of Total Factor Inmput derived thercfore,®
while Table 7 shows tho cstimated averase annual growth rates of
output, factor inpubs and total factor productivity in public
enterprises. i#nd, finally, in Tabl: 8, we have presented our estinates
of the contributions made by major sources %Q) the growth rate
of the public sector eaterprises in India.® '

-he estimates presented in thess tables, as it can be
readily ssen, diend a sitrong . suppsrt to the contention that the coverall
sconomic efficicney of the pubiic sccter ecaterprises has inercased
at a significant rate in rceoent years., Thus, according to
our estimates, the total factor productivity increased by ze.4k
during the period 1900-vl to 197<-73 indicating a highly signi-
ficant rats of growth of 1,7 per anawia., While 1.7% wn ivsclf
appeers to be a fairly high value for the annual growth rate of
overall efficicncy, 1t should bo regarded as particularly note-
worthy that such a remerkable increase in total factor
productivity cccurred durin, the period of rapid expansion of
factor inputs in public onterprises. The cstimates given
in Tabl. 7 show that the capital input increased at an average
rate of 10% por annum during the period under consideration, the
corresponding figure for labour input being 4.8 per annuii.
Conswquently, the average rate of growth of total facter input



Table 6

Indexeo Of ©otal Facrtor Inuvut snd Total Factor rroductivity

In Public snterporisces, 1900-61 Lo 1972-73

Ingex of Index of Index of Index of
Index of Capital Labour Total Output
Tear Output Input Input Factor Per Unit of
Input Total Factor
Input
S) (2) (3) - (4) (5) (6) = (2)/(3)
1960-61 100,00 10u.00 100,00 100.00 100,00
1961-62 110.34 11%.26 105.96 108.35 101.84
1962-63 1640 45 127,26 113.21 118.55 104.98
1963-04 140.18 145.05 12C.13 129.60 108,16
1964-65 145,56 164,03 127.05 141,10 103,16
1965-66 162,45 185.29 132.05 151.48 107424
1966-67 166,67 202.91 134.94 159.57 104445
1967-68 176.57 221.82 C137.41 1671z 105.65
1968-69 197.96 240.00 143.67 177.36 113,61
1969=70 213.39 256481 147 043 185.46 115.00
1970-71 230442 K74476 154.20 195.64 117.78
1971-7= “49.7¢8 294,15 163.20 207.99 10.09
1972-73 272.93 312.98 175.90 223.05 122.36
: Taples 1 to 4 above

Source
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during ‘he twelve-year poriod w:s as high as 6.9% per annum,
These estimates iuply that growth of capital accounted for about
45% of the estimated rate of growth of nut product originating
in pubiic enterprises, while growth of labour accounted for 35%
with the remaining 0% being the contribubtion of the growth

of totael factor productivity in public cnterprises.

LTable 7

Average Geowth Retes of Output, Factor Inputs and
Total Factor Productivity In Public tnterprises

(In Per cent)

196061 1967-68 . 1960-61
Factor to to to
1967-68 1972-73 1972-73
Labour Input Leabdy- 5.06 C o 4.82
Capital Input 12,05 7.13 9.97
Total Factor Input 7.61 594 6.91
Output Per Unit of
Total Factor .
Input 0.79 2.98 1.70
Net Prc et 8.46 9.10 8.73

Scurce : Tabl. 6 atove

It is interesting to examine the temporal pattern of groutis
of factor inputs and total factor productivity. The results
for the two sub-periods, viz., 1260-61 to 1967-68 and_ 1967-68 and
1967-68 to-1972-73 are given in Table 7 mnd Table 8%.') The
figures given in lable 7 reveal that the growth rate cf capital
declined sharply fran 12.05% during the pericd 1960-61 - 1967-68
to 7.13p during the period 1367-68 - 197z2-73, while the corresponding
growth rate of labour incrcascd from 4.64% tc 5.006%. Howsver, since
the decline in the growth rate of capital was quite substactial
in relation to the nild increaoss in the growth rate of labour,
the average rate of growth of total factur input declined fraoa
7.61% to 5.94% over the two sub-periods,



Table 8

Contribution Of Major Scurces To the Growth Rate of Net
Product Originating In Public Sector Enterprises

Absoluts Contribution Relative Contribution

(in Percentage Points) (in Per cent)
Scurce 1960-61 1967-68 1960-61 1960-61  1967-68 196061
to to ~to to to to
1967-68 197273 1972-73  1967-68 197<=73 19773
Labour Input 2.96 3.28 3.09 35.0 . 36.0 35.4
Capital Input 470 =78 3,92 55,6 30,6 449
Total Factor . : '
Input - C7.66 6.06 7.01 90.6 66.6 80.3
Qutput Per |
Unit Of Total 0.80  3.04 1,72 9k 334 197
Factor Input
Growth Rate
Of Net Product 8.46 2.10 8.73 100.00 100,00 100.0(

[

Source: See the text

rhe direct effect of this kind of tumporal pattern of .
behavicur of factcr inputs would be that, if the growth rate of
total factor productivity reasains unchangsd, the growth rate of n¢gt
product would decline over the two sub-periods. Howewr, the growth
rate of net product in facl suows an increase from 8.466 to 9.10%
on account of a sharp increasc in th. growth rate of total facter
productivity from 0.79% to 2.98% over the two sub-periods. Thus,
it svems that the cbserved increase in the growth rate of net
product originating in public enterprises is dus almost exclusively
to the significant increasc in the grovth rate of total factor
productivity in public enterpriscs rocorded during the period
1967-63 to 197<-73 as compared to the carlier period 1960-61 to
1367-68.

The trends in the growth rates of factor inputs and cutput
noted above have intercsting. implications for the analysis of the
contributions made by various scurces te the growth rate of net
product originating in public enterprises. Thus, Wwe find that
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the relative importance of tue two major sources of growth,

viz,., capital and total factor productivity has undergone a considerable
change Lotween tnc two sub-pericds, The relative contribution

of capital tu the growth rate of net product has declined steeply

froa 55.6% to 30.6p, whils relative coatribution of the growth

of total factor croductivity has increascd sharply frow .44

1o 33.4% over the twe sub-periods.

It is indeed rcmarkaocle that the contribution made by the
increase in total factur productivity to the growthrate of net
product from puidlic enterprises, ueasured in absclute terams,
inereased from only 0,79 percentage points recordsd for the first
sub-p.ricd to as high as about 2.98 percentage points recorded for
the seceond sub-period. Aacng the variety of factors which might
have besen at werk in oringing about sach a reinarkable increase
in the rate of growth of ovurall efficiency of public enterprises
during the more recent years, special mention may be made of
two broad catugorics of factors. The first category of factors
would obvicusly include improvencnt in the capacity utilization
rates in the case of cnturprises already in operation and
reduction in the lag between invesuicnt and flow of cutput
achieved tlorcugh a faster completion of th. projects under
progress, In addition to this, the other f.ctors, which are likely
to have been instrumental in improving productivity and also
in reducing the capital-output ratio espscialiy after 1967-68, are
"a much more prudent use of working capital, a monitoring of
the cash flows anu a tight control over inventories" in recent
yoars# 12,

As against this, the sccond wajor catecgory of factors,
accountivg for the obscrveu incr.asc in the growth rate of totel factor
productivity, would includc improvemeont in the quality of factor
inputs and tochnical progress on a relatively greater scale during
the more recent yoars as comparsc to the carlier years. Wwhile it has
to be admitted that the weusured growth rate of total facwr
productivity is a sort of 'catch-all' inasmuch as it includes the
cffects of a varicty of factors, a high value of the rats of growth
of total fecter productivity of the order of about 3% per anaum is by
any criterion a cleaer indicater of a good deal of technical progress
having cceurred in the production procsss., Thus, it seoms that the
rapid growth of overall efficicncy of public enterprises recorded
in recent ysars is due partly Lo the improvement in capacity
utilisation rate and partly to the plenomenon of significant technical
progress.,
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VI

daving ucrived the sstimates of the contributions
made by various suurces to the growth rate of net product origi-
nating in public enterprises, we may now broadly compare the
same with the corrcsponding estimates for the Indian economg
as a whole available froum a recent study on the subjcct. %
I¥ may be noted at the very outset that the latter are more
detailsd and comprehensive while our estimates presented above are
essentially tentative in naturs, However, it is possibls to make
sone adjustaents in the available estimates for the economy as
a whole to make theam broadly comparable to our estimates.
sccordingly, the estimated long-term rate-of growth of total
factor proauctivity, defined as the residual factor including
the cficct of all factors other than the 5rowth of working
force and capital, turns wut to be about 1.3% per anmun for the
cconomy as a whole during the pust-independence period# 4,
while the correspording estiuate for the public enterprisss
works cut at 1.7% por anmaia *

While the differe.ce between tne two figures does not
appear t be substantial in absolutc berms, it cannot pcrbaps
be regarded as insignificent when considered in relative terns..
However, in vicw of the error wmargin that may be attached to
our estimates, and, also, of some dogzre. of inherent non-
comparability of the two <stimates, we would not like to draw
any strong or definitc conclusions from the above conparison,
Nevertheless, it is quite satisfying tc note that the long-teru
rate of growth of the overall efficiency with which the scarce
resourgss are being used in the public sector enterprises does not
appear to B lower than th. corresponding national average; and
1t is, in fact, all-the-more encouraging to find that the former
has shown an upward trend inmwcent years.
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Notes _and Reforsnces

(The aanthor is grateful to his brother , Ravindra h, Dholakia,
for his valuable suggestions and couments on an carlier draft of
this paper).

#1  For a detalled discussion of the: broad wethodology of analysing
the sources of growth, and also for a discussion of the limitations

of the factor share approach, see, Bakul H, Dholakia, The Sources

of sconomic Growth in India (Baroda: Good Companions, 1974); Chapter 1.
Sce alsc E.F. Denison, why G.owth Rates Differ (Washington: Brookings
Institution, 1967); Chapters 1 & 4.

*2  Cf., Bakui h. Dholaikia, Op. cit., page.7.

1“’3 National Accounts Statistics 1960-61 - 1972-73, issued by
Central Statistical Orgunisation, Department of Stauvistics,
Ministry of Plernuing, Governaent of India; January 1975.

¥4 For a detailed discussion of the perpetual inventory iacthod,
see, Goldsmith: YA Purpetual Inventory of National wealth!,
studies in income and wealth vol, 14 (New York: National

Burcau of kconomic Research, 1951); and, T. Barna: "Alternative
Methods of Measuring Capital", in Goldsmith & Saund.rs (sds.):
Income & Wealth series VIII (London: Bowes & Bowes, 1959).

Seec also, Bakul H, Dkolakia: Op. cit. , pp. 141-142,

*5  gstimates of sangiblic Wealth in India", Reserve Bank of
India Builstin, October 1972, pp.1718-1748,

%6 The RBI study gives the escimate of net cupital stock in the
public scctor as a whole for the bonch-wark year 1960-61, valued

at currsnt prices. By deducting the corresponding capital stock

in Govoriment aaministration and roacs & tridges from this figure,

we have derived the estimate of m:t capital stoeck in the public
sactor enterprises. This total (ks.58<5 crores) is then decomposed
into the estimated met capital stock in the departuentul

cnterpriscs (is.452< crores), and, in the non-departmental enter-
prises (.5.1303 crores) by greparing detailed industry-wise sstimates
net capital stock for both types of enterprises. Since direct
estimatcs could not be obtuined separately for the departmental and
and the non-departmental enterprises in respeet of three industrial
categories, viz,, manufacturing, clectricity and transport by cther
means, we have distributed the total estimated capital stock

in the public sscltor enterprises, for each of these three catugerics,
butwecn the two types of enterprisus in proportion to the coricsponding
net income originating therefrom, The separate cstiwmates for cach



of the carious industrial catiegurias are then aggregated to
arrive at the respective totals for thp departuental and the
non-departmental enterpriscs.

#7  National accounts Statistics, Op. cit.

#*8  Indian Lebour Statistics, various issues (for the years
1960 to 1974), published by Labour Bureau, Ministry of Labour,

Governucnt of India,

%9  The index of total factor input is derived as a weighted
average of the index of labour input and the index of capital
input, the weights being the respective relative factor sharcs

of labour and capital. In the derivation of the index of total
factor input the weights have, however, been changed at the end
of sach period of five yecars, Thus, the procedure actually
followed is to change the weights cach five years with cach

of the input index taken as 100 each fifth year, and then link
the resulting quinquennial series together to arrive at the
continuous scries of the index of total factor input. This
proceaure is adopted in order to eliminate as far as possible

the affect of short term cyciical fluctuaticns in ingome shares
on the weights tc be used and at the same time confinc the
restrictive assumptions of the factor shars approach only to

the range of factor proportions deraived during cach tuae period
distinguished. The index of output per unit of toual factor input
is derivsd simply by Jiviaing the index of output by the index of
total factor input. For further details regarding the methodology
of derivation of the index of total factor input and the index of
output per unit of total factor input, see Bakul H. Dholakia,

Op. cit,, pp.6-10, «03-208.

*10 For the details regarding th: uethddology of derivation
of the contribution made by various sourccs to the Dfrowth rate of
output, scc sSakul H. Dholakia, Ibid.

*11  The yvar 1967-68 has been selscted for the purpese of
breaking the entire period under consideration into two sub-
periods, because, as already noted in Section IV above, it marks
the twrning point in the behavicur of capatal-output ratio.

*12 Cf. P.J. Fernandez:'"rublic S.ctor - Performance and
Prospects", Lok Udyog, Vol. IX, No.2, May 1975, p.62.

*13 Cf. Bakul H. Dholakia: The Sources of neononic Growth In
India, Op. cit.




%14 Ibid, Ch.VI \

*15 Tie long-teria rate of growth of totual factor productivaty

is estimated in the casc of the economy as a whole for the

periocd 1954~55 to 1968-69, while in the case of public enterprises,
it is estimated over the pericd 1260-61 to 1972-73. Since the
weasured rate of growth of national income during th. peried
1960-01 to 197<-73 was much below the average rate cbserved

during the perioa 1954~55 to 1268-69, it is unlikely that the
former would iusprove in its valus if we consider the more recent
years while cstimating it. '
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