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ABSTIRACT

The present study maxes an attempt to assess, in
quantitative terms, the contributions made by various factors
to the observed rate of growth of Indian iron & steel industry
during the post-war period. The analysis is conducted within
the broad framework provided by the well-known neo-classical
model. The analysis is based on the time series data covering
the period 1946-70, obtained from the annual reports of

CMI and AST.

The main conciusions of the study are that the growth
of Indien iron & steel industry during the post-war period has
been due largely to the growtn of factor in uts; and the
behaviour of the residual factor does not seem to have played
any positive role in bl‘j:nging about the accelera'tion in the
growth of iron « steel industry observed during the sixties,
Tre major policy implication of these findings is that more
attention needs to be paid to the research and development
programmes specifically designed to improve the technol gical
base of the Indian iron & steel indus.ry and promote the
growth of total factor productivity in the industry during

the years to come.



SOURCES OF OUTPUL GrOwid IN Inplay IRON D SIEEL INDUSTHY

Bakul H. Dholakie*

Rapid development of the iron and steel industry has
formed an integral part of India's industrial planning since the
beginning of the Second Plen. Comseéquently, the-last two decanes
have witnéssed a remarkable growth of the iron and steel industry
in terms of output as well as the £ actors of produc’c.:l.on employed
in the J.ndustry. Moreover, thers seéms to have been a marKed
declme in the extent of regional concentratlon of the industry
over the last two decades. r“l’n.s is ev1dent from the fact that tie
mdustry, which was concentrated J.are,ely in blhar untll 1950
has now developed in a few other states also. In v1ew of the
phenemenal expans:.on of the industry i recent yea.rs along wlth
significant cnang,es observed md.Lt.slre gional growth patterns, it
would be of obvious .interest to examine the relatvive importance
of various factors. coniributing. to the growth of output in thé
Indian iron & steel industry .during the post-war period, The
present study, therefore, . makes. an attempt to estimate the
relative contiributions of factor inputs and thereby estimate the

contribution of the_ regidugl. factor .to the growth of output in-

*The author is grateful to Ravindra H, Dholakia for some. weful
discussion. |



Indien iron & steel (basic metals) industry during the period
1946 to 1970. By attempting inter-temporal as wel. as inter-
regional comparisons of the contributions of vgrious factors,

it also ‘trles to exemine whether there ex.sted significant
dlfferencea .m the pattern of relatlvca J.mportance of dJi‘;ferent
factors in the slrowth of tho mdustry ctu.r'mb dliferent pem.ods
of tJ.me or among d:.ffezent reg:.ons. The basic dat.a re‘.iun.red for
th:Ls purpose hawe been ootamed from the various annual reports
of the Census of Indian Manu.f actures (CMI) and the Annual Survey
Industrles.(BI).* For the purpose of making broad mter-tempo
comparison,, the entire period, i.e. 1946 to 1970, is divided in
two major sub-periods, viz. ',‘/ 1946 to 1958 and 1958 to 1970,
representing the first and the second half, respectively, of the
entire period under cor‘;.'sJ'.deréed;ion.""2 Similarly, for the purpos
of broad inter-regional compariom, the country is divided into
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two main parts, viz,, Bihar and the Rest of India.*

The study .isAdivided into five sections, 4after a brief
intreductory first section, the next sectior; discusses the basi¢
theoretical frameworx and' the main assumptions underlying the
present study. The third section then examines tbe -growth pati
in the iron « Steel industry in terms of tbe estmated rates of
growth of output and factor inputs during the pe-riod under
consideration. The estimates of the absolute and relative

contributions made by various factors to the growth rate of val



added m tbe iron & steol :Lndustry have been presented in the
fouruh sect:.on ma.'l_ly, tm main findings of the study have

been . sumar:.zed in the fifth ssction.

1T

The bagie theoretical framework that we have used in tus
present stﬁd&r for ana.iysing the growth of Indian iron & steel
industry is the one prov:.ded by the well-mmown neo-classical
theory. Apcordmg to th:i.s framework, if Y represents output and
o and L represent cap:.tal and labou.r J.nputs measured in real or

physical uits resPectJ.ve.Ly, then the productlon functlon,
specﬂymg the relatlonsh.lp between Y on tha one hand and & & L

on the other, ‘at eny given pomt. of time, can be written as:

Y = F(k,L) - o ......;1(1)
"Given a functional relationship among ¥, & & L suoh as
the cne indicated above, if we make the following assumptions,
viz,., |
,(,j.) the production function e{cmbj.vt.s cdnstént returns
to scale and upit elasticity of substitution between
c_ap;jal. and labour,ﬁ* ’
(ii ). the production funciien remaing thchenged éver-
" time_aod does not underio. any kind of shift with

the peasgse. of bime i



(iii) the earnings of labour and capital are proportional
to the z"espectiveA values of their margmai |
products ;’*6 o |
and

(iv) there are no errors of measurement in any of the

7

variables involved;*
then it follows that, under the lcc.maitions of e‘(;_uliibf.l.um, the
average rate of 51‘ow‘t.h.‘ of ¥ ber annuw oveAr‘a. séecified period of
time (G!) wou.id be determined by the correSpondiné ‘aver>age rates
of growth of labour and capiial (GL and G respectively), and the
relative distribution of total product between the two factors
during the period of time under con.'sicieration.*"8 This relationship

can be expressed in the form of the following equation:

GY = WCGL + (1—W)GK eevssan (2)
Where, W represents the average value of relative share of labour
in total product while (1-W) represents the corresponding

avérage value of the share of capital.

This eyuation implies that under the conditions specified
above, the rate of growth of output is fully accounted for by
the growth of factor inputs, with Q..GL representing the partial
contribution of the growth of labour iﬁput while (1-W). GK Tepyre-
senting the partial.contribution of capital input to the observed

growts rate of output.*’  Howevs#, it is obvious that in any



actual. growth e.xper:.ence, one oOr more of the - ?bov.e condJ.t:Lons nay
not bs sutisfied; and conseq_uuntly, the separau, contributions

. of factor inputs may not add up to the actual growth rate of

output tnat is recorded over the periocd under consideration. The
observeddifference. between the actual growth rate of output» and ths
total contribution of fastor inputs indicates what is generally
referred to as the 'Residual Factor!. In the light of this;

we may rewrite the equationy 2 given above as:

GY = w.GL +(1—W) GK +R ereees (3)

Where R is the residual factor. It mey be- noted that in A
" practice, R cen be computed as :

Bo= Gy - WGy = (1-W) G cenee (32)

The reaidual factor represents the net effseet of actual
‘deviations from the basic conditions specificd above. However,
for the sake of simplicitly, if we accept the hypothesis that the
first, second and fourth of the abovementioned conditions‘(or
assumptions) hold good, we can interpret the residual factor as a
a direct indicutor of the so-called 'rate of technical progress'.
Putting it slightly differently, we may say that to the extent
to which ths coﬁditions other than the third are also not
fu_lflllea, the resxdua_l factor loses™ its accuracy and precmlon
as  an estmczte of the rate of technical change in the productlon

process over the time p‘er:.od undsr consiceration. But, inasmuch



as the factors: such as non-constant returns to scale and changing
quality of factors of productionélsc affect the overall producti-
vity of factor inputs taken together, the residual factor, which
captures ‘the net influence of all such factors, can definitely

be regarded as a broad indicaﬁor of the changing efticiency of the
antire production process over a given:pefiod of time., In view
of this, for the purpose ofv the pruseﬁf study, we shall assume
that in the case of Tndian iron & steel industry, the rosidual
factor, camputed by usinggquétion 3a 'glven above, can be used

as an indicator <;f te r.ate of .c'nange in total factor producti-
vity, or, what xﬂay be éiternatively_ called, the rate of‘change in
... the overall efriciency of total resource use in the industry over the

period under consideration.
III

It is fairly clear from the basic anél;;tical frameworgk
bdhiscussea above that the crucial va.riablés jnvﬁlved in ths prcsent_‘
analysis are the growth rates of value added,l '.;I.abour J‘.nput:and
capital iqbut, a.lon,;- with the relatix.re shares of labour and capital
in velue added. 4s already indicated above, the basic data
required for estimating the value of éach of these variables
have been obteined from the ennual reports of CMI’(for the period -
1946 to 1958) and ASI (for the period 1959 to 1970). A4s the first

8tep in the estimation procedure, we have derived the time series .



of valus added at constent 196061 prices, total man—bou.rs worxed,
gro& stock of cap:.t.dl valueu at constant 1960—01 prieces, apd

relatn.w shares of labour and capltal in value added (at current

pr:n.ces )

The estimates of valus added at constent prices have been
derived by usmgthﬁm&jh@iaﬁ adgouble deflation of total outpubd
and total input with the help oi appropriate price deflators, which,
in turn, have ‘been derived from the more detailed dat:a on: the
guantity and value of various’ 'itex\ns‘ cbnst‘i’cuting tot.al output
and tota.l input available frcm toe same sources (1.3. CMI and. ASI).
The estimates of gross stock of capital at 1960-61 prJ.ces have )
been derived by using the wul.L-known r’erpetual Inventory Method *10
The variant of tkis method that we hiusve used here requires (a) A.tbe
estimates of groés capit.a.ﬁ stock by type of éswts v.alued‘ at the"
glven base period prices for a specified bench-mark year; a.nd
(b) tie eshméﬁes of gross an.ual additions {',o toe stock of,dif,fer;nt
types of assecs vilued at the given base period prices., ‘the former
have been obtained for t:ne benche-n—xarx year 1960-61 by using the
information available from the CMI a.nd A1 (pertdm:mg to the
depreclated book value of f]xdd e.ssets and Value of inventories. at
current prices) along thh the® informat.l.on on the gross—net
ratios for the iran « stecl industry availaple from the detailed
data on the balance shests of sélected flrms (covered by AbI)

collected by thy wEBeIve Ban of . India;*. 1" whilk tbt, latter have



been obtained by deflating the correéponding figures at current prices
with the help of appropriate price deflators .*12 The basie

time seriss of value added at 1960-61 priees, .tota_L man-hours worked
and gross capital stock at 1960-61 prices, so aerived for Alj.—India,
Bihar and the R.st of India covering the entire period under

consideration have been presented in Appendix Table 1.

Having derived the required time series of value added,
labour input and capital input, the next step is to obtain the
estimates of the mn'icr],y:ing average annual rates of growth of various
aggregates. ‘It‘may be noted in this comncction that the actual
rate of growth over aépecified period of time, computed directly
by oonsideriné only the two end-points of the given period, is
likely to be highly sensitive to the choice of the end-points, inf- _
asmuch as the two end-points may dificr from cach other in several
respects including the intensity of resource utilisation. .we have,
‘thercriore, obtained the required estimates of average growth
rates by estimating the exponential trend term for each of the
various time series mentioned abdve. In other words, we have
estimated the following equation for each (a) region, (b) time-
period and (c) variable under consideraticn: |

Xij = ae®® covane. (4)

where Xij is :ijr'h variable for jtn region; t denotcs the variable

'Time ! norualised to take the value 1 in 1946 and going- upto 25



in 1970; 4 is the constaut. term indicating the value of X, atb
t = 0; andb. is the estimate. trend rate of growth per annum,
It can be readily seen that.the above equation can be rewritten

in its logarithmic form as:

I-Dg Xij =I—Og.A. +bt : ese0e (4&)

The estimates of eyuation 4a obtained for each of the variables,
regions and time periods, by using the standard regression techni-

yue, are presented in Jable 1, 2 and 3.

The following observations can be mace froum these three tables:

1. Out of 27 equations that we have estimatéd, as many as 24
show a statistically significant exponential time trénd,
the coefficient .of the exponential trend term being
positive and statistically significant at 1% level in the
case of <3 equations and at 10% levelAin ’b-he"case of one

- equation, Most of the equations aiso show a féir:ly

satisfactory explanatory power..

2. The three equations for which the estimated rate of growth
turns out to be statisticaily insignificant are ali confined
tb tue case of Bihar and relate ;o the time period 1946-58.
In other words, the xrowtn Fatss of all the three variabJ;es,
viz., value added, léxbour'input and capital input, turn out
to be statistically insignificant during the period 1940-58

", in the ease of Bihar, implying thereby that the iron &
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steel industry did not experisnce any significant growth

at all dqring the post-wer and pre-Second Plan period in
Bihar, the only state which, in fact, dominated the

industry at the national level precisely during this

period. 4s a d:.rect conseyuence , we fJ.nd that th.e perlod
1946-58 turneu out to pes a period of relatlve... stagn&t.f.on
for the iron & steel industry at the nat.lonal level, d.eSpl'bey
a remarkable rate of growth experienced by. the industry g

in states other than Bihar durmg the same period.

The period 1958-~70 witnessed a significant acceleration in
the pace of development of ‘the iron & stael :m.duscry
esPeciéJJy in relation to.tv,he preceeding twel\.re -"yea.r -
périod. Moreover, notwithstanding the djfferénce‘s “that
existed in the intensity of acceleration among regions

and also among different aggregates, the phencmenon of
acceleration can certainly bc regarded as all-round and fairly
wide spread in its influenwe. 1his is evident from the fact
that the rates of growth of value added as well as factor
inputs show a significant increase between the two sub-

periods; and this increase is noticeable in the case of

" both Bihar and the Rest of India,

Over the period as a whole, Capital input has, on an -
average, grown at a faster rate than labour input,

implying thereby that the -iron & steel industry has become
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increasinéiy mofe capital ‘intens ive during the period

1946-70. However, the temporal pattern of change .in capital
intensity has not been uniform in different regions. Thus,

we fipd that cepital intensity shows a tendency Ito inecrease
during 1946-58 anc remain more or less steady during 1958-1970
(taken as a whole; in the case of Bihar; while it shows a
fairly clear tendency to decline during the first-half and
increase significantly during the second-ualf of theA, period

under consiceration in the case of the Rest of India,.

For the country as a whole, capital input on an average
seems to have grown at a'faster rate as compared to value
added over the entire period under consideration. Consequently,

et the national level, the capital-output~ratio shows a marked

_ctendency to.increase over the period as a whole, This

overall tendency, however, seems to be far more pronounced

in the case of Bihar nd virtually absent in the case of the

Rest of Indie so far as the pei‘iodA as a whole is concerned.
In fact, :Ln the Rest of India, the capital-output rétio
shows & mild tendenoﬁ to decli:ne over t‘neA period as ‘a wholse.
The temporal pattern of the uncieﬂ;ing, trond in capital-
output ratio is also guite interesting., Thus, for instance,

we find that the capital-output ratio shows a tendency to

* increase during the period 1946-58 and a  tendency to

dscrease during the period 1946-58 but again reveals an
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exactly opposite tendency during the subsequent period

in the case of the Rest of India.

6. Finally, value added has by and large grown at a much
faster rate than labour input; and this has been the case
irregpactive of the region or the time period under consi-
deration. s a result, the average productivity of labour
in the iron & steel industry has registered a considerabls

- "J.IICI‘EdSS over the period.as a whole, though it may be noted
in t;his connection that the overall gains in the labour
" productivity have generally been more impressive in the case

of the Hest of India than in the case of Bihar.

-Having examined the broad trends in ﬁhe growth of ofitput and
factor inputs in India iron & steel industry, we x_n'ay,now examine the
implications of the seame for the relative importance of different
factors in the growth of the industry among different regions and
over different time periods. As already indicated above, we
require for this purpose the weights given by average values of the
relative, shares of labour and capital over the corresponding time

periods coversd (vide Equation 3 ébove); and the same are presented

in Tablie 44

It can be seen from the table that, on an average, the
total earnings of labour account for about onc-half to three-fifths

of the value added (at current prices) in Indian iron & steel industry
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during the period 1946-70. There are, however, significant varia-
tion in the relative share of labour be’cn.;een the two regions and the
two sub—perié:ds under consideration. Thus, we find that the

shere of labour is considerably lower in Bihar in relation to the
Rost of India on the one hand, during the first-half of the

period as compared to the secona-half, on the other. Moreover,
the tendency of the relative share of labour to increase over
time is far more pronounced in the case of Bihar than .in the

case of Bihar than in the case of the Hest of Inaia, 4As a result,
the difference betw%m the relatiive shares of labour in Bibar

and the Rest of India has >considerably narrowed down during the

secord-half of the period in relation to the ong- observed during the

first-half of the period under consideration.

The estimates of absolute as well as relative contributions
of factor inputs and the residual factor to the growth of Indian
rior. & steel industry, deriv_d by using Equaticn 3 given above,

are prcsented in Table i §l .

1t is evident from the figurecs given in this teble thab
_there are considerable differences in the contributions of
various factors to the growth of iron & steel inaustry, both
ameng different regions end emong different periods that we may
consider: However, notwithstunding these differences, we may

obgerwe thet the growth of Indian iron & steel industry during
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ths periéd 1946-70, appears, on the whole, to have been due
largely to the rapid growth of factor inputs in the industry.
Thus, for instance, we find that-the growth of factor inputs .
accounts for about 96% of the growth of value edded at the
national level, more than the recorded growth rate of value added
in the case of Bihar, and about 7% of the growth of value added
in the case of the Rest of India, over the entire period under
consideration, Moreover, while capital seems to have contributed
to a greater extent to the growth of value added as compared to
labour over the period as a whole, the differenpge between their
relative contributions hac shown a clear tendency to narrow down

during the second-half of the period.,

The contribution of the residual factor shows remarkable
N

variation over time as well as among regions. 4s a result, the
average value of the residual factor, ebserved at the national level
for the period as a whole, conceals more -thanl what it reveals. Thus,
behind the All-India average walue of 0.34 pe»lroentage boiﬁts
observed for the period as a whole, lie a sigﬁjficantly high value
of 4«43 percentage points and a negative value of 0.42 percentage
points, observed in the Rest of India and Bihar reSpec.tively; |
and, similarly, a relatively significant averdée value of 0.81
percentage points and on 1ns1gn1flcant trifling value of O 03
percentage points, during the first-half and the second—ha.lf

of the period respectively. Tnis clearly implies that the overall



efficiency of resource use of the total factor productivity, as

it may be-alternatively called, has not- increased at a

significant rate at the national level; and, it has actually
declinecf in the case of Bihar over the period 1946-70. Fortunately,

the overall decline in total factor productivity observed in

¥ -
M

the case of Bihar appears to hawe been confined primarily to the
earlier part of the period; the second-half of the period, in fact,
shows a remarkable impr.élvement in the situation by bringing

about a:sha;rp increase of 1,51 percentage points in the growth-
rate of total factor productivitgf in relation to the one recorded.

during the first-nalf of the period.

As aéainst this, the situation seems to have deteriorated
considerably in the Rest of India, where the growth rate of total
factor product.iv:‘_.t.y shows a steep decline fram nearly eight
percent to less then one~half percent oﬁer the two sub-periods,
This steep declined observed in the case of the Rest of India,
together with an increasingly greéter e;llo.cat,ion of.‘ resources for
 the expansion of the industry in the Rest of India (especially
Juai‘ter the year 1956), where the capital output ratio is on the
whole much higher as compared to Bihar, may be résérded as

the main factors respomsible for bringing about a sharp decline

in thne growth of total factor productivity at the national

leve:. -
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It is interesting tc assess in this connection the relative
importance of various factors contributing to the acceleration
in the growth of iron & steel industry observed during the period
1958~70 in relation to the sarlier period 1946-70. This has been
attempted jn .Table 6. It can be noticed from tihis table that the
accelerated growth of capital has turned out to be the major
source of the accelsrated growth of value added in the mdian |
iron & steel industry observed during the sixties. The contribu~
tion of capital to the acceleration of growth is particularly
striking in the case of the Rest of India, which in turn has
accounted for no less than 827:» ~of the observed growth of iron &
steel industry during the period 1958-70. This obvioualy. ..
implies that the accelerated growth of the iron & steel industry
observed during the sixties is aus largely to the sustained flow
of heavy inve'stments in the industry since 1958, It is rather
unfortunate to find that a variety of other possible sources of
acceleration have remained relatively dormant as fear as their net
influence is concernsd. One may simply womder how rapid the
growth of the industry would have been, had some of the other
sowrces of acceleration been also operative along with the massive
investments undertaken during the period 1958-70. 4 simple
exercise may illustrate this point more effectively. If we assume
that the positive contribution of the residual factor to the

accelercted growth of value added observed in the case Bihar,
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had also been operative in the cwuse of the Rest of India,

then, all otuer things remaining the same,- we Tind that the
. average rate. of growth of the iron & stecl industry at the
national level would have turned out to be as hign as 24.-6'77a per
annum during the period 1958770, This, in turn, imp.Lxgs theat,
given the situation in the initial year (1958), the output of
iron & steel industry would have been 107.7% higher in 1970" than

what has actually been achieved.

A

The main findings of the present study may now be summarized
in the form of the following broad conclusions emerging from the
above analysis:

1 While the Indian iron & steel industry has experienced rapid
growth in recent years, there exist significant differences in the
broad inter-temporal as well as inter-regional patterns of growth.

2. The elasticity of output with respect to .'Labou.::'*13 seems

to have a tendency to increasc as”the industry expands; and its
fﬁ’vérage value seoms to be lower in Bihar as compared to the

3. The rapid growth of Indien iron & stecl -industry, observed
during the post-war period, appears to have been due largely to the

rapid and sustained:growth of factor. inputs. Ths overall efficiency
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of resource use in the industry dees not appear to have increased
at a satisfactory rate at. the national level; and, in fact, it seems

to have declined marginelly in the case of Bihar over the period

bea Thﬁ» growt‘n rate of total fdctor productlv:l.ty shows a marked
tendency to declme at the national level; and the tendency ses
to be more pronou.nced in the case of all states other than B:Lhar

taken together., In the case of Bihar, it shows a fairly clear

tendency to increase.

5 sccelerated growth of capitel appears to have been the major
source of accoleration in the growth of Indian iron & steel
industry -observed during the sixties. On the whole, the behaviour
of the rssidual factor has been a retarding factor, rather than

a helping factor, in the process of acceleration especially in

the case of all states other than Binar taken together.

The pol..téy‘ implications of these findings are obvious,
Comprehensive research in the direction of identifying the main
factors responsible for “retarcfing the growth of total factor
productivity, and simultancously explofing thé factors favourable
to efficiency growth, needs to be given more atitention in the
specific case of the dron & steel industry than has hitherto
been paid, Special emphasis needs to be given to the research

and development  programues specifically designed to improve the
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technolog:.cal base of the Indian- iren « steel :mdustry. In visw
of the huge amount of J.nvestments being made in the industry,

it would not be inappropriats to ma.ke a relatively higher
allocation for Bésearch and Deve lopment atwleast in the publie
sector enterprises, and, at the same t-ime;.provide. Sufficient
encouragement to the private enterprisés' for »undertaicing. more
research and development oriented brogramiges. .Such steps; howewver,
would take a fairly long time to produce the dé:'sired results.

In the wmsanwhile, considering the strategic impo.rtance of the
industry in our economic planning and industrial development
progr&:@es, there 18 an urgent need, the;-ei'ore ,‘ to take all possible
steps to improve the deg,roe of capacity atlla.saclon in the
indusiry, and, in an¥ case, to sustain the flow of large-scale
.investments in the m@usbry at least in the short-run to ensure

a further i“apid expanstion of the :Lron & &i_teel industry during

the yecars to come.
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Tabls 1
ESTIMATAD RaTnS OF GRuwWlH OF VallUn ADDBD IN JRON &ND Sikwl INDUSTIRY

i

Coefficient F- Ratio

Region/Period | Repression Coefi‘icients
| of
Constant  Geampousd < .
;eman Ratgoof Determtr}a—
(Log 4)  Growth (82) ton
per anpnum ..
(b in percent)
(1) ' (2) (3) "(4) (5)
ALL INDIA: |
1946 t0-1970 3.2253 87586 0.8804 169.3330
S (32.2344)  (13.0130)
1946 to 1958 | 3.6185  2.5898 0.5895 15,7950
| (69.9663)  (3.9747)
1958 to 1970 23114 13.5361 0.8735 75.9504
(7.6845) (8.7148)
BIHAR:
(54.4432)  (6.6207) ‘
1946 to 1958 3.4893  —0.38% 0.0215 0.2421
(55.3804,  -(0.4905)
’ *
1958 to 1970 2,808, 5.2123 0.685, 23,9687
(13.6205)  (4.8952)
REST OF INDIA: A
1946 to 1970 1,393, 15.8970" 0.9425 3768800
(V1.4466)  (19.4133)
- L % *
1946 to 1958 16777 11.2920 0.7980 43 4687
: (12.3414)  (6.5931) ‘
1958 to 1970 0.7721 191346 0.8525 63,6000
(1.6618) . (7.9749) -

* 'Stela.tist.icz‘ﬂ_ly signdficant at 1p level of significance
(Figures in brackets indicate the t-ratios computed for the correspond
regression coefficicnts).

Source : gppepdix Table 1
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Table 2

-BSTI4T4D RATsS OF GROWTH OF LABUUR INPUT IN InQN’ AND STxel INDUSIRY

Region/Period Begression Cosific.ents  Goefficient F - Ratio
. 0_Co , >
’ Constant Cémpound . .
Term Rate of - . Deten;matlon
(leg, 4) . Growth R™)
R per annum L
-(b ir pereent)
- () (2) (3) (4) (5)
ALL -INDIA : -
(19‘46 tc 1970 2..6047* “6‘.345‘9* 0.8209 105.3960
‘ (28.4346)  ({0.2662)
1946 to 1958 2.9067 . 2.1238" 0.8460 60.4495
. (134.0790)  *(7.7756) '
. 1958 to 1970 144871 12,0609 0.9115 113.2250
c (6.7754)  (10.6408) -
BIHAR:
3 .
51946 to 1970 2.2389 . 13402 0.3547 12,6450,
(39.9561).  *(3.5556) &
1946 to 1958 2.3539..  ~0.0377 0.0020 0.0220
. (152.0350)  ~~(0.1933)
-1958 to 1970 1,582 426555 0.6869 2401281
(8,6220) (429122) : »
RuST OF INDIA: ” .
1946 to 1970 19T, 9.1552" 0.8602 1415040
% (15.0248).  (11,8955) -
1946 to 1956 200694 hadicdl 0.8487 61,7267
R (48.4326)  (7.8567) |
1958 to 1970 o 04808 5524t 7 0.B741 79,2377 -
» . (1.4&35} (8.9016) : S

¢ Sta,tlstlca.lly s.xgniflcant at 193 .Level of SJ.gnJ.t‘mance

(Figures in brackets indicate the’ t—ratlos cohput.ed i‘or the»
corresponding re.gress ion coeff J.CantB)

jource :

Appendix Table 1
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Tabls

ESTIMAT:D RaTwS OF GROWIH OF C4P.[Tal INPUT IN IRON AND STuiL INDUSIRY .

'F - Ratio

Region/Period " Hepression (oSIficients’ . CofTicient”
e of
Constant = Campound .
-+ Term -~ Rate of Determi-
" (Log 4)  Growth nat:son
per annum (R%)
» (b in perM) -
- - P e
(1) (2y (3) (4)‘““‘“ )
ALL TDIas - - -
*
1945 to 1970 46797 10 7260* 0.8476 1278980
(33.1906) .. (11 3092)
1946 to 1958 . 5.2610" 14685 0.2657 3.9808
(90.1369) (_1 .9970) ’
1958 -to i97o 3.8185* ' 15.4630* 0.8670 71,7132
(10.7991) (8.4685)
BIHAR:
1946 to 1970 45937 48575 0.8165  102.3350
(64.3475) . (10.1153)
1946 to 1958 408205 0.969% 0.0683 0.8065
(56.2825) (0.8985)
B % . * ) '
1958 to 1970 427081 4i5539 0. 7482 32.6906
(30.6650) (5.7186)
REST OF INDIA:
1946 to 1970 3u42h2 14,8643 0.8225 106,6050
(15.99%) (10.3250) | S
1946 to 1958 42329 209950 L 0.8485 61,6214
190.4110) . (7.8532) -
1958 to 1970 1.8142 23,4376 0.8030 Ulea 8406
- (2.6774) - (6.6963) }

* btatlstlca.l_],y significant at 1 .'Level of ss.snzfmance

%% Statistically significant at 5% level of s;.gmf:t.canoe o
Wk# Statistically significant at 100 level of sa.gn;fwance \
(Figures in brackets indicate the t-ratios computed for the ™

corr65pondmg regression coefficients)

Appendix Table 1

Source ;
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Table 4

RELAT IV ShaieS OF LABOUR .oli CAPIEAL IN Valle ADusD IN
JRON AND STEmL INDUSLRY '

PERIOD ALL INDIA

 DHEAR- . - BEST OF INDIa

Share of Share of

Share of Share of Share of Share of

Lebour  Capital Labour Capital Labour  Capital
) 2) ) W B e (1)
194670 10,5250 O.4T50  0.49%46  0.5054 . 0.5933 - 0.4067
94658 | 0.4B06  0.5134 0,488  0.5512 - 0.5881 0.4119
1958-70 0.5732  0.4268  0.5442  0.4558 0.5988 * 0.4012

s -

Soproe: AnnuaiL fieports of CM 1

to 1

Central Statistical Organization, Govermment of India,



0T00L 6869 Li'of  90'F oz 67011 63°L ¢ L6°0 © 67°7  8geL 09 grel

e e mml ehle qve 0BSL T ML e e o o g
. S w PYIQNT d0 IS
00°001 (WASR] mn.mm‘ - YStee §Legy AL 19%9 097 90°2 Y6 2 0L6L 01 8¢6L
00°00L~  L1°0£z-  1L*0fL . 06 - . : .
, L - 06%'GEL g1 6c°0- ‘ 060 16°0 €g*0 20°0~ 896L 03 g¥6|
00°00L GG gL~ mm.mpﬁw Lbte. vt o oL Zeo- zLe¢ gy 99°0  0L6L 01 g¥6)
, | | TUYHTE
QT00L€2T0 LLte6 eV €0'ls . vt ¢ go%o IS"€L 09°9  1€°9 . 06l 0% 856l
00°00L 871 z2l*89  Ygre “mm.wm 652 18°0 8l°l 9L°0 20°L 8961 01 9¥6L
1 00%00L  88°¢ 21796 z2°8s  06')¢ 98 ¥Er0 P #hg 0L*¢  2€'€  0L6L 0% 9%6L
: . . SYIONT TTV
(11) (o) - (6) (® () oI ) ) (€) (2) (1)
zoq0ey  emdar - Zoqomg | sqndur |
Tenprssy Toq08y . . TeNpTsey | Joqomy
ey ayy,  Jo Tejcl TRyTde) amoqed oyl 3o ™01 Te3rden  anogeT
onge A \ T POPPY enTeA i
Jo o380y . (uso xod ur) _ 3o (s1urod sfequecaad ur)
* aMoIn UoTINQTIFUO) SATIBRTSY o'y ymorn - UOTINATIZTO) 9AMTOSqV POTI8d/u0TdoN

THLNANT THHLS D.Zq NOMT NT Q7aQ¥ “0T¥A J0 HIMOMD THT 0F 0L SNOTHTA JO NOT TAATHINOD

-1

G orQel

2,



25

Table 6

(Figures in percentage points)

<<<<<

SOURCES OF THE NA&T INCRu.SE IN THE GrOwIH RALW OF Vallf
e *
4DDED I INDIAN IRCN & STsEL INDUSIHY

Source . All-India Bihar Rest of India
1. Accelerated Growth of Labour 478 2.11 6.64
Input
2. Change in the Relative Share of 1.1, 0u45 ©0.16
Labour .
SUB-TCTAL: CONIRIBUTION OF LaBOUR- 5.89 2,56 6.80
3. Acce%erated Growth of Capital 7.27 1.97 8.74
pu
4o Change in the Kelative Share’ of ~ = 1.43 = Ou44 - 0.25
Capital o
SUB-TOT4L: CONIRIBUTION OF Cap ILal 5 &  1.53 8,49
5. ‘Contribution of the Residual - 0.78 1,51 .. = T45
Factor o
TOTaL: NT INCHEASE IN Gmm u:e.omu 10,95  5.60 = 7.84

RATE OF Valli ADOED .

#* refere.to the increase in the average annual rate of growth of

value added recorded during the period. 1958-70 in relation to the
coyspondmg rate of growth observed during the penL ed
1946-58 -

.....



. _I.t may be‘.notedh.j.n .thi.s connection that the specifie- - .. -

“industry under cons:..dera,tlon, v.Lz., Lron & Steel (Basxc

2

3.
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NOIES 4ND REFERENCES

The annual reports of CMI issued by Central sStatistical
Organisation (CSO), Government of~India cover the period
1946-58,. while the reports of annual survey of industries

(Census Sector) issued by GSO cover the period 1959-70.

il

Metals), is reported as Jndustry No. 23 under CMI and

.J.ndustry No. 341,71 under sSI.

The main reason bshind selecting the year 1958 for the

prupése of dividing the period 1946-70 into two sub-

poriods (vize, 1946-58 and 1958-70) is two-fold. I tbsifarst

place, the year 1958 happens to be a turning peint in the
broad t‘rends observed in all the major variab.'i.es i.nvolved)
since J.t represénts the 5;ear which marked the begmnmg .
of the perlod of substan'blal expansion of the industry. The

éecond reason beh:ind the choice of the year 195,8.’.ig.>;of c‘qyu'se

that, besides representing the mld—pomt of the entire perlod

under cons*lderation, it ‘also happens “to be tha yea.r :mrth.ch
the bas:.c source -of data underwent a change, QMI being |

replaced by SI after 1958.

The reason why we have divided the country into only two
main parts, viz,, Bihar and the Rest of India, for making

inter-regional comp arison is that emong different states

'
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of the country, Bihar alone dominated &he.scepme during the

first half of the period under consideration so far as the

iron & smél -ifxaustry is concernsd, This is evident from
the fact that Bihar accounted for no less than about four-
fifths of the value added and about 'bwo thirds of the total
capitel emplqyed (depreciated book value) in the Indian.
iron & steel industry. ‘Vlﬁlg_yotjh‘er State came cloeser to Bihar
especially during the earlisr part of the period under
consideration. Moreovef, since the importance of Bihar

deglined very steep]y over the perioa 1946-70, it is ohv.Lous

. that the average :rates oi growth of output and factor J.nputs

would be considerably different between Bihar on the one hand

and the Rest of India on the other. -~ -

It may be noted that the only production function which
simultaneously fulfills both the conditions of constent

returns to 'scale and unit elast.:.c:.ty of suostltutmn between

~

labour and capital is the well-known Gobb—Douglas production

function.

s

For details, see R,G.D. Allen: Macro~iconomic Theory -

. @& Mathematic al.I:.ceatmegt (London Macm:dlan, 1968); Ch.3

— e -

pr

It nay be noted tha.r. this is ma:m;ly the assumpt:.on of the

bagic technoloéy xema:mmg unchanged over a period of time,

:L.e., the assumptlon of nb technoloslcal change of any kind.



It also impliss, however, that any other factor, besides
technological change, which might lead to a shift in the

production function, also remains unchanged over time.

The sufficient conditions for this assumption to hold good
are the existence of perfect competition in product as well
as factor markets and also of the temdency on the part of

the economic units to minimise costs,

The errors in the measurement of faétor iﬁputs arise

primarily on account of the changing qua.lj.ty or composition

of the factor inputs and also the fluctuations in the degree
of capacity utilisstion over a period of time., In aduition to
this the errors of measuremeut méy arise. in the case of outgut
or capital input also on account of the errors in the choice

of appropriate price deflators, for obtaining the value of the
respective agiregates ot some constant base ;;eriod_ prices,

PFor a detailed discussion of the errors of measurement that
arise in the derivation of the indices of output factor

inputs and factor productivities, sce D.W. Jorgenéon and

%. Griliches: "The Explunation of productivity change "

Review of kconomic gtudes, Vol. 34, 1967; pp. 249-83,

It mnay be noted that if the economic units seek to minimise

-

costs and are aidso free to select the combination of

resources that best achieves this purpose, then it follows



9.

10.

N

that under the conditions of compstitive equilibrian wﬁh
constant returns to sca.]e the fwctor Jrice would be equa.l

to the correspondmg marémal prddﬁ;;t;lvz.ty for e.:lcb. f actor;

and this, in tarn, would J.mply that the relﬂt.a.ve share of a
given factor of production would be ec;ua_l to the elasticity

of output with respect to that factor ut the point of:‘
equilkibriun., FPFor detalls, seec J.E. Meade:. A Neg-classical
‘Theory of ficonomic Growth (London: Geofse sllen & Unwin Litd.,
Revised Second Bdition, 1962);.Ch. 2. See also, Ru.u.D. sllen,
Qpa-git. i

In practice, the partial contr;.but:ion; of -labour end capital -
inputs may nct exactly add up to the total centribution of
fa;ctor inputs inasmuch as these.might exist an interaction term,
However, if the observed growth .fatas ‘of factor inputs ‘are not
vé}y_:}'l;i.gh, the interaction term would be quentitatively

ins_gnificant and can therefore be convenientiy  ignored,

For a detailed discussion of the perpetual inventory msthod,

see Goldsmitn: "a Perpetual Inventory of Nét?ional wealth",

Studies ‘in Income and Wealth, Voluwwe 14 (New York, National
Bureau of jconomic 'Resea.fcn, 1951).

The Sources of jconocwic Growth i

Seg 2lso, B.t. Dholakia:

India (Baroda:Gosd Companions; 1974 ) ; pp. 141 =4,
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The gross-net ratics camputed from tke balance sheet data

relating to about 1000 firms (covered by ASI for the

year 1960) collected by the Reserve Bank of India have

been reproduced in S.R. Hashim and M.M. Dadi:
ital Qutput Relatdions in Indj Manuﬁac urj

M.S.University economic series Nd.':z, Baroda, 1973;

bp. 14-15.

It may be not.ed here tha‘b the gross-net ratios (relating

«n‘u o

“to the fJ.xed ca.p:.tal stock valued at purchase priees),

."derived for the iron & -steel industry, turn out to be

1 e3¢ 97 for buildings and constructdon, 1.5777 for

plant and machinery and 1.5778 for other fixed assets.

The price indices for buildings & construction and

machinery and equipment are obtained from B.H, Dholakia,

" op, Cits, pe 196 The price index for inventories is

derived by computing the weighted average of the separate
price indices for output and materials consumed (derived

from the detailed data obtained from CMI and 4SI),

the weights répresenting the respective shares of the
stocks of finished and semi~finished product.s on the one.
hand, and the raw-mater ials on the other , in the total

value of the stock of J.nventorles in the year 1960,

48 already indicate;d a.bove-, the"elasticity of outpgt with
respect to lebour is assumsd to be approximately indicated
by the average value of the relative share of labour in

value added measured at current prices,
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