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CHAPTER - 1

INTRCDUCTION
1.1 Productivity

For the successful monitoriﬁg of economic progress,
whether at the macro or the micro level, 1t is essentiel
to mske scientific appraissl of the trends in productivity -
the efficiency with which resources are converted into
goods snd services, The reasbns are obvious, Productivity
indices havé been accepted not only as measures of
perfofmance but elso as importent means of motivating
improvemente in productive efficiency of fbe economy
as a whole, Their use*in the anslysis of the factors
that promote productivity and in the anaiyeis of dynamic
economic relationships a8s & basis of forecasting trends
eand making policy decisions, are well recognised and
being increasingly used at the level of the firm, the

industry snd the economy.

When the same resources ss employed before give
comparatively higher output or slternatively, to sustain
the sahe output ss before less resources are required
then in the past, we can ssy that productivity has
increased. If productivity is increasing in an economy,
it implies thsat improveménts in the factors of production
are manifesting themselves as increase in output efficiency.
A rising productivity connotes several things - higher
wage rates, lsrger and growing employment potential;

price stabilify and greater levels of living.
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The economic impact of rising productivity within
a given country cen be studied at several levels. At
the macro lével, the trend of productivity is an objective
indicator of the country's progressive transformation
from & lower to & higher stage of development. It is a
key variable in unit coets and price changes. At the
level of firms, differences in the levek of productivity
sre chief elements in explaining the differential '

profile rates.

A third approach to understanding the issue of
productivity growth is the study of inter-industry
differences; These differences, working through
relative price changes, are influenced in generating

changes in the industriel structure of an economy.1

Telel Productiviﬁx in. Claesicsl Tbeorx:

In the classical framework, productivity wes teken
as an important, -often independent, source of growth ,
It wss vieﬁed 8s a relation at a macro-level between
commodity inputs and'commodity outputs. Adam Smith2
in his "WVeslth of Nations" refers to progressive,
stationsry snd declining states based on productivity.
He refers to the sources of productivity improvement.
These sre - (i) Improvements in machinery, faciliteting

and abridging labour (ii) slternations in employment in
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favour of productive employment and (111) Increasing returns
due to greater division of labour. Smith is the father of
the notion that all techniéal improvements involve a saving
of lsbour end technically, there 1s no limit to increase

in labour productivity, given capital expandability. Harrod,
in his model of grqwing economy, followed Adam Smith's
‘reasoning - due to. technicsl progress which is labour
augmenting in nature, there will be continuous improvements
in productivity even if‘populétion growth rete and net
'savinga are'éero.3 Diminishing returns to factors wes

first discovered by West (1815 ) which was followed up by
Ricardo.-4 In his work, the fundamental proposition is

that the rstio of economic surplus to capitel has & natursl
downward slopevat successive capital and lsbour sccumulation
levels. This falling‘trendéncy can only be checked by
technological improvements affecting the production of

wage goods, .

The lapse in Ricardo's analysis was that he did
not visuslise diminishing returns to hold even if

requirement of subsistence is withdrawn,

2 in-his "Essays on the Distribution

Sir George Ramsay
of Wealth" (1836) excluded wage goods from being & pert of

~capital, He drew attention.to & reduction in cespitel -



net output ratio being a powerful source of techniceal
progress. Thus, Ramsay was the originator of the concept
- of cepitel sugmenting technical progress, John Stuart
Mill6 in his fesmous "Principles of Politicsl Economy"
lists, among causes of superior productivity, superior

- knowledge &nd skill of labour snd of those who supervise
1ab6ur; improvements in arts ccnsisting of inventions and
use of machinery; gconomiés of 1argé‘scale; valué of
spread}of knowledgé among common people. Thus many of

the concepts of factors affecting "residual® can be traced

to Mill.

The productivity fsctor was considered as central
to economics in the writings of Francois Quesnay, John Rae

and Karl Marx also.

The claésical spproach could hold good when classicsl
conditions prevailed, namely, labour asnd cepitel expanded
simulteneously and lend was in elastic supply. There
was no technicsl progress sffecting the quantities of
factors and there were no qhanges in distribution. In the
modern world, capital expasnds much faster than lsbour
and lsnd is inelastic in supply. Here, one has to find a
way of grouping together capitsl, land and labour to derive
8 messure of the effcet of changing quantities of the

aggregate factors, The classical theory had no answer



to this,

1.1.2 Neoclassical Approsch to Productivity:

The msrginaliste 1in 1870's postulated that the
three fsctors of production - capitsl, lsbour and lend
will get precise rewsrd rates depending'upon their
substitution pdtential in methods of production end
consumption patterns. This yielded a determinate theory
of distribution based on marginal productivity. Clark8
showed that given the variability of factors 8t the
margin, marginal productivities of labour, capital and
land could be determined et the asggregate level in the
9

economy, when any two factors are fixed. Walras” demonstrated
the theory of general equilibrium of values of goode and

services and of fsctor rewsrd rates.,

These developments seemed to provide a way out for
estimating an 1ndex number of quantity of each fsctor snd
heralded scope for a method for a combined index of total
factor productivity. The concept of total factor
productivity, defined as the ratio between real output
end resl fsctor inputs was introdpced by Jan Tinbergen 10
in a notable article. This concept wss developed independent

1

of Tinbergen's work by Stigler, In another branch of
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study, the empirical épproach of Psul Douglas
form of the fsmous Cobb-Douglas prbduction function

provided one explenation of inveriant relative factor
shares under conditions of disproportiocnate growth of

different factor input supplies,

Other important contributions to the meééurements
of totel factor productivity during the 1950's were made
by Schmooklexr(1952), Abramovitz(1956), Kendrick,(1956),
Solow(1957) and Fabricent (1951).

1.2 Wage Determination

In a developing economy, wage policy is faced with
8 real confiict between the needs of workers for lasrger
consumption and the demends of the economy for s higher
rate of cepital formation. This conflict is reflected in
the thinking of all responsible bodies on the issue of wage
determinstion. Thus while there is considerable emphasgis
on the promotion of workers' well-being in the First
‘Five Year Plan, it is pointed out “"that rates of progress
has to be determined not only by the needs of the workers
but also by the limitstions of the country's resources ..c..
On the side of labour, there should be a keen realization

of the fact that in g undeveloped economy, it cannot build
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for itself and the community & better life except on

the foundations of & higher level of productivity to which.
1t has itself to make s substantisl contribution®.'’
Similarly,‘the Feir Wages Committee which was appointed

by the Government of Indie to go into the whole question

of wage fixation observed that “the objective is not

merely to.determine ﬁages which are fair in the sbstract,

but to seé that emplo&ment 8t existing levels is not
onlyﬁmaintained but, if possible, increaeed. From this

point of view, it will:be clear tbat the level of ﬁages should
enable the industry to maintein production with efficiency".'*
Agein, it is emphasised in the Third Plan that 'neither

the exercise of their organized strength in industrisl
conflicts nor laws and the intervention of the state

can'help the workers much in reslizing their aspirations,
Their gains can arise only out of the strength and dynsmism

of the econbmies, the’Only enduring bssis of which is

rising level of productivity'.15< These observations

clearly suggest that productivity snslysis should occupy

a central plaée in the study of wage problems snd policies,

The dilemma of wage policy confronted the

industrislized economies in their development phases in

the seme form as it 18 Bothering plenners in our country today.

It was ultimately resolved through significsnt edvances



in}productivity. In the initiel phases, however, & policy
of wage freeze and wage restraint wss of cbnsiderable

help in stepping up'thé :ateavof capital esccumulation and
.ihdustrial development. The negetive aspect of the wage
policy is common'to the capitalist and plenned economies
alike snd seems to suggest that exploitation of labour

(in the sense of rising produétivity-going with stegnant
or even declining wage :atea).provides the main basis for
accelersted rates of development in the early phases of

‘economic growth.16

The historical experience of industrislized
economies is, however, an unsatisfactory guide to our
wage policy since absolute levels of their wages &nd
living were never so low &8s prevail im Indie todsy. At
our wage levels the workers are unsble to procure the basic
supply of goods snd survices needed to maintain them in
@ reasonable state of heslth &and efficiency. 4n effort
to f111 the gap between the existing and the minimum
efficiency wage may, fherefore, have the effec t of a
direct increase in productivity. Iabour productivity is,
bowever, determined by & number of factors like plant
modernisation and rationalization, adequate floﬁ of raw
materisls in right quantities and of the right type,

managerial éfficiency, etc.,, some of which are independent



of workera'}efficiency. The desired eftorta of introducing
minimum efficiency wage may, therefore, fasil to be
reslized so long &8s other aspects of the industry sre not

set in order.

The Fair Wage Committee unsnimously recommended
that "the faif wage should on no account bé less than the
minimum wage" which in its view "must provide-not merely
for the bare sustenance of 1life but for the preservation
of efficiency of the workers®.'! While the lower limit
of the faii wage must obviously be the minimum wage, the
upper limit is equally set by whaet may broadly'be called
the cspacity of the industry to pay, determined on the
basis of "(1) 8 fair return on capital and remuneration
to mensgement, end (ii) @ fair allocation to reserve
andfdepreciation s0o as to keep the industry in a

healthy condition®,

Atvits fifteenth session held in July 1957, the
Indian Labour Conference specified the physicél norms
relating to workers' consumption which should underline
the need-based minimum wage. The Jentral Wage Board
for the Cotton Textile Industry sdmitted the sandtity

of these norms but pointed ocut that & minimum wage which
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tranelated these norms into practice " would be & leap
forward of a8 character that the industry would not be

able to eupport'.18

Evidently, the need for enforcing
need-bssed minimum wage has to be compromiaed»with the
principle of industry's capacity to pay.19 Workers!
interests demend adecuate provision for maintenance and
additions to cepital etdck'as much ss for improvements in
real wages, However, the twin objectives can be readily

fulfilled when the revenues of the industry are expending

relative to the import of various resources,

1.3 Productivity - ¥age Relctionship :

The relstionship between wages and productivity
has been an importent theme in economic theory. There
aré varying approsches ranging from postulating & positive
relationship between the trends in production per worker
and wages, to the theoreticsl exercisevin devieing s
principle of equality between marginsl productivity and
wages, These approaches proceed on the assumption of
direct and sutomeatic relation between & rise in producfivity
and a rise in wages. On the other hand, it is sometimes
argued that there is no such sutomatic adjustment

which makes wages rise in direct response to & rise in
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productivity; the relation, to the extent it exists, is
indirect: through the effects of productivity on wage-
determining factore.zo Accordingvfo this line of reasoning,
productivity is merely a8 ‘permitting'’ factor21 in raieing

wages,

Nevertheless, the contention that 2 high level of
rea]l wages can ultimately result only from @ rising level |
of productivity is indisputable. It has been correctly
observed that an incresse in productivity does not
sutomatically lesd to s rise in wages; The connection
between productivity and wages is not so close snd direct
as to acf as a stimulus: "The most that can be said is
that increased productivity enlarges the possibility of
higher wages'22 or "it permits &sn increase in the wage
rate without increesing lsbour cost per unit".23 The
degree to which increases to productivity lesd to .-
1ncieases 1n-wages is determined by fectors like relative
bargeining power of the parties and the extent of public
control. Here it is not a matter of sutomatic end
objective connection, but of a dliberate “gearing"24
of wage movements in line with the productivity movements,

Thus the relstionship between productivity snd wages may

better be seen &8s sn sspect of the prescriptive policy



formulations and deliberate use of productivity criterion
in iegulating wages, rather &s a theoreticeal analysis of

‘a8 hypothetical situstion,

In the absence of public control, the effective
working of the market mechsnism may, however, provide
~ possibilities of automstic adjustments of weges to
| productivity through its efforts»og various wage determining
- variablée._ For example, any given increase ih gross
productivity will have & positive effect on the demand for
labour, if there reéults an increasing average |
net productivity correSpohdingly, and 1f the demend
curve for the product is sufficiently elastic. Similarly,
prpduétivity-increaees will increase the profitability
of 8 firm or industry, thus raising its payiné capacity,
which is an importsnt factor in wage increases, To the
extent these variebles are relevant to the determination
of wages and sre affected by changes in productivity,

there shall be an sutometic connection between producti§ity

and wages, Best 3ll these relationships are indirect
and uncertain, depending upon the validity or otherwise
of the underlying assumptions upon the validity or
otherwise of the underlying assumptions regarding the
working of market.mechanism. For a direct and easily

agcertsinable relationship between productivity and wsges



one has to look for the instances where changing productivity
is made a besis for & change in wages by the wage-fixing

institutions,

Operstionsally, it appears thst the simple formula
for linking wages to productivity is to grent increase
in wage rates proportionate to increase in lasbour productivity .
The foimula can, howevef; provide little guidance untill
specific assumptions sre msde about capital productivity
and rate .of return on capital.25 I oufput-capital.ratio,
however, remains constant, wege increase proportionste fo
labour prodﬁctivity would imply a constant rate of return.
If, however, output-capitel ratio declines, wage increase
proportionate to productivity cannot be allowed without
depressing the rate of return. If on the other hsnd, output-
capital ratio rises, it may be possible to allow mére
than proportionate increase in wages-consistent with
-8table or even rising rate of return., 4nalysis of
trends in output-capital ratio or what is also temmed as
partial productivity of capital is , therefore, as
‘'gignificant as labour productivity in a study of wage-

productivity relstionship.

A more firm basis for linking wages to productivity
is provided by the measure of what Kendrick26 has called

"total-factor productivity". It is the ratio between actual
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output in any year and the weighted sum of inputs ip

the same year, the weights being the base period rates

of compensation., If the rat;g\remains unity, there i8 no
net productivity gain, and the rate of compensation to any
one factor can be increased only st the expense of another.
Any rise in the rstio implies increase in total productivity.
The absolute magnitude of productivity increment is

measured by differende between actual output in any year

(at constant prices):and the potential output at constant base
period levels of pféductivity (the sum of inputs weighted

by theirvrespective base period rate of return corresponds
to this potential if we assume perfect competition and
constant returns to scale so that factor prices are

équal to their respective marginal products). Once the

gize of this incremeht ié known, it becomes easy to examine
how it is shared between different parties., A part of

this increase would be traneformed'to the consumers 1n

the form of lowér product prices. If , however, output
'prices remains constant, the entire gain accrues td the

industry and is available or distribution among the supplies

-of various inputs,

1.4 Iiterature Survey:

There have been a number of studies on productivity
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Wages,‘ae wéll as productivity-wage link in the manufacturing
industry in Ipdia. It may therefore be useful to briefly
look at them and highlight their salient and important
findings. The first study on inter-industry production
function was by Murty and Sastry.27 They used the

Balance Sheet data of abbut 750'major public limited joint

. atock companies covering 46 industries for years 1951 and
1952, They found that Cobb-Douglas production functibn»
gives a good fit for Indian lndustries for assﬁmption of
‘constant returns to scale holds for the majority of the

industrieé.

Reddy and Rseo's stﬁdy28 concluded that for large
manufacturing for the period 1946-1957, the factor shares
were determinéd by their respective marginal productivity
and remained stéble tbrough‘time, but for random variations,
Diwan and Gujrati29 found that there were increasing
returns to scale. The increase inléage rates were greater
than increases in marginal production so that this increase
seems to have reduced the imperfections in lsbour mafket.
This study was based on employment and output data for
twenty eight selected industries for the period 1946-1958.

30

Rajkrishna and Mehta's study was for the whole

industrial sector covering period 1948-1953 and 1958-1963.
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Single factor productivity of labour registered an increase
of 42% whereas value added per rupee of wages paid decreased
by 5.5%, This increase in monetary compénaation per unit
of labour exceed the increase in marginal productivity

of lébbur. The study confirms the results by Diwsan and
Gujrati cited above. The value added per unit}qf capitael
‘ratio declined by 18% which would mean capital-output

ratio increased by 43%. ZXrishna and Mehta postulate that
this is in accordance with the historical experiences

of all the developed countries wheré capital deépening

has 1n¢rease§ the productivity of labour,

AKX, Cbatterji31, in-an inter-industry study found
that twenty two industries recorded a rise in productivity
and three industries - paper and paper board, sewing
machines,'and equipment for generation of electricity,
showed a decline in productivity. He concluded that old
industries show slow riée-in productivity and the newer
ones like hesvy metal, heavy non-metals, heavy machinery,

and fartilizers show a fast rise.

3

Narsimhan and Fabryey 2 found the assumption of
constant. returns to scale holds for the period 1949-1958,
They categorised Iron and Steel ss an efficient industfy;
paper, cement and chemicals a3 medium efficiency industries;

and sugar textiles, aluminium , and general engineering to



17

belong to inefficient industries, They found evidence of

technical progress at an average annual rate of 2% per

annum,

Goldar's33

study covers TFP trends during 1951-1965
and covers all CHMI industries eecept General and electrical
engineering. His results show that during 1951-1965, labour
productivify grew at an average rate of 3.83% and the.
corresponding rate for capital productivity wes 1.4%,

In a recent.study covering sixties and seventies, Goldar34
concluded for the cenehs sector that tobacco, paper and
-paper products, 8nd lesather and fur products experienced
an appreciable rise in TFP during 1960s but failed to
maintain this high rate of TFP growth in the 1970s8. Food

products, rubber products, and petro and coal products

experienced a steep fall in TFP during 1960-70's,

A large number of studies havé been undertaken
~on the structure of wages also in the Indian industries,
Hdwever, whereas most of the productivity studies are at
the All India leveli, studies dealing with wages have

35

focussed on the regional aspect of wages also, Papolé‘s36
study shows that the inter-regional wage dispersion -
bpth absolute and relative - is found to have registered

8 declining trend in the orgenized manufacturing sector
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of the Indian economy during 1350+1964. ‘Khosla's study shows

that there have been an increase in the overall regional

wage differentials during 1961-1969.37

1.4.1 Studies on Cotton Textile Industry:

There have been a number 6f studies on'productivity :
in the cotton textile industry.38‘ All of them are time
series studies and cover broédly the period 1946-70. Time
‘geries studiés in curient prices are ignored fdr obvious} :
reasons. Almost all the studies are based on the CMI |
and the ASI, An exception to this is the study by the

National Productivity Councils?

which uses data on output,
capital and labour in pbysiéal units, In this study,
machine hours has been used'as a proxy for capital.
According to this study, the average productivity of labour
in the cotton textile industry betﬁéen 1956 aﬁd.1974 showed
a modest rate of increase, Capital productivity measured
in terms of output per unit of machine hour worked on.the
other hand, sﬁowed a8 rpaidly declining trend. This was
applicable to both the spinning and weaving activities

of the induétry. The production function estimates had
yielded the following results (1) Labour is
statistically significant in explaining the output

veériations in the industry, both in the spinning and the
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weaving sections (i1i) Cepital is stetistically not
significant in explaining the variations in output

both in the spinning and the weaving activities(iii) while
returne to scazle comes out to be unity or less than unity

in fhe gpinning sctivity, it is higher than unity in the

cage of weaving. On the whole, the cotton textile industry
(total) is found to have increasing-returne to scale.(iv) The
total productivity indices both for spinning and weaving

| recordéd poéitive but unimpressive magnitude of growth

during the 18 year period between 1956 and 1973.

Beri4o‘pnrhaps ia the first to use eléctricity
consumption as a proxy for capital in the Indian context,
Unfortunately, his measure does not include self;generation
of power within the industry. It is to be noted that
except cotton textiles, Berli had estimated psrtial and
total factor productivity indiées for cement, iron and

steel and sugar also for the period 1948-1955.

Asit Bannerji41 did a study of selected industries
for the period 1946-1964 and‘found the existance of
constant returns to scale in the cotton textiles industry.
He 8lso found that output was more elastic with respect to
- 1abour than with respect to cspital for cotton and paper

industry. A significant downward trend of TFP was
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observed for the period of study. Average annual rate

of fall in solow index was found to be 1.6%,

42 in their study on wages

Sinha and Sawhney
. and productivity in selected Indisan 1ndu9tries have

observed that labour productivity(ratio of gross output to
total workers) increased by about 45% during the period
1950463 in the cotton textile industry._ In the same period,
the ratio of net distfibutable output to labour input
increased even faster, by 55.9% . Unlike labour productivity,
capltal productivity did not sbow‘a consistent trend., Its
trend rate of incresse was however, found to be 1.3% (as
azsinst 2.9% in the labour productivity). They also
worked out the raw materials productivity during the entire
period but it showed‘only a marginal increase., On ¥he

other hand, the totsl factor productivity based on the

concept of s5ross output showed an increase of only 16%

while that based on net distributable output had increased

by 44% over in whole prriod in fhis industry.

Sinha and Sawheny's study brought out significantly
rising trend in wages and salaries as well as in composite
éarnings per employee, While money wages showed a trend
rate of annual increase of 2,7% , the rate of increase in
salsry per person in sslaried class was found to be 3,1%

per annum. It was interesting to note that there was an
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accelerated rise in money earnings after 1959, the period
following the award of the Bentral Wage Board for cotton

textile industry.

Ih order to seek a wage productivity relationship
in the.cotton textile industry, Sinha and Sawhney regressed
earnings per employee on labour productiQity (at curreht
prices) and cost of living index and from the values
of simple R?, it was found that productivity explained
abdut 84% of the variations in money earhings per}employee
while R? iméroved further to ,95 with the introduction of

cost of living as an additional variable,

In an earlier empirical study, T.S. Papola43
attempted a statistical analysis of the productivity - wage
relationship in the cotton textile industry to arrive
at the following conclusions - (1) In the long run (during
the prriod 1939-62), wages wére found moving in line
with the vslue of production per worker, although sometimes,
for one to two years, the two had’also moved in opcosite
directions. In the cotton industry of Indis as well as in
the three important centres, namely, Ahmadabad, Bombay

and Kanpur,'the productivity and wage movements were

 highly correlated (ii) The regional differentials in

productivity bcd not been imnortant factors in wage
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differentials in the case of cotton industry. The
consistency betweeﬁ different centres in productivity and
_wqge-differentials is genefally lacking except in limited
cases, The centre with lowest productivity(Kasnpur) was
also one with lowest wage 1éve1, but the centre with
highest wages (Bombay) wes not the ssme 3s the centre with

highest productivity.

In a8 significant study on the cotton mill industry,

D.U. Sastry44

has found that labour productifity has -
increased in Maharashtra, Tamilnadu(these were the only
regions for which the study concentrated) as well as in
India as a whole for the period 1949-70. However, the
increase has been much faster in Temilnadu than in
Maharsshtra, But capital productivity declined in |
Mahearashtra, Tamil Nadu and in the country ass whole during
1949-70. But the decline has been much faster in
faharasthra, perhaps dﬁe to 01d capital stock and the
gsecular decline in capacity ut.lizastion both in spinning
and weaving. All the thfee indices of total factor
productivity, namely, XKendrick, Solow and Domar, show a
general uptrend over 1949.70, However, fluctuations

are more pronounced over 1949-61 than over 1961-70."



Sastri has investigated the relstionship between

productivity, capital inteneity45

and wage rate also
for Maharashtra and Tamilnadu. It was found that in
Maharasthrs the growth of labour productivity has been
due to increase in capital intensity. In contrast to
this , the growth of labour producitivity in Tamil Nadu

heas been due to increase in wage rate,

Thus the major findings of these studies are: a
generally increasing trend in labour productivity and in
totsl factor productivity and a declining trend in
capital productivity. }However, very few of the studies
have focussed on the regional aspect of productivity. So
far as‘wage-productivity relationship 1s concerned, one
gets the impression from the various studies that the
movem~nts of productivity and wasges are positively
correlated, although in the short-run the movements of wages

may diverge from movements in préductivity.

1.5 Design of Our Study

Having discussel the ccncepts of productivity,
wages and wage-productivity relstionship, and also having
got ourselves acquainted with the various studies undertaken

on these topics, let us now discuss the design of our gtudy,
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Chapter 1 gives iatroduction and survey of

existing literature.

Chapter 2 contazins objectives, the methodologicsl
framework, the variables chosen, definitions, data base and

other selected issues,

In Chapter-3, we discuss the partial productivity
trends in five chosen three-digit level cotton textile

industrues.

Chapter 4 analyses the total factor productivity

trends in these industries.

In Chapter-5 , we discuss the wage trends and
wage productivity relstionship in tnese cotton textile

industries of Indis.

Pinaliy, Chapter-6, concludes,the discussion of our
findings. It also includes the limitations of the analysis

and policy recommendations of tne study.
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Capital intensity is affected by wsge rate also.

- If wage rate increases, capitel intensity

incresses, snd as capital intensity increases,
labour productivity incresses., This is the
indirect effect of wsges on lsbour productivity.



CHAPTER - 2

OBJECTIVES ,METHODOLOGY, VARIABLES CHOSEN
AND OTHER SELECTED ISSUES

2.1 Objectives of Our Study:

The cotton textile industry is amongst the oldest
and largest manufacturing industries in India. It is more
thén’a.hundred years o0ld and occupies a dominant position
in the industrial étructure. It has the single largest
weight‘in the indéx of industrial production and is one
of the largest export industries, 'Next only to food,
clothing is the most important item of family expenditure
in India accounting for about 10 per cent.1 Thus, both
from the points of view of production and consumption

the cotton textile industry is very important,

| Cotton textiles sre & large group consisting
of the mXll and decentralized sector. The mills sre of
two kinds, spinhing mills which produce only yzrn and
composite mills which produce both yarn snd cloth. The
decentralized sector consists of handlooms, vowerlooms
and powerlooms except those of Khadi are wholly met by
mills which emphasize the close link between the two.

Porerlooms are soméwhat of a gatellite sector to the
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mill industry and are geographically concentrated in

close proximity to the mills,

It is with this background of the importance
and structure of the cotton textile industry which 1is the
subject of our study that we define the objectives of

the study as -

1. To study the prdductivity trends in the

cotton textile industries,

2, To study the wage trends 2nd to study the
influence of productivity on the wage rates

in the cotton textile industries,

The third and fourth chapter deal with the first
objective and fifth chapter deals with the second

objective,

2,2 Methodologys

Productivity measures can be broadly classified

into two types:

i, Partial factor productivity

i1, Total factor productivity measures



2.2.1 Partial Factor Productivitxz

Partial productivity 1eAthe average product of
the psrticular 1nput in question. It admits only a single
~input in the production function. The productivity
of labour has been the subject of study for a long time,
both because of the relative ease of measuring it and its
welfare aspects. éapital productivity has been inves;igated
by several.workers during the last four decades. or so,

In recent times, the productivities of various matgrials
and fuels have also been studied. All these are pertial
factor productivities in the sense that output is related
to only one input 3t a time, without expliecit recognition

of the role plsyed by other inputs in the production process,

In the present study, we have worked out psrtial
factor producitivity ratios for three important factors,
namely, labour, capital and raw materials. Labour productivity
has been messurel as s ratio of gross value sadded td
total workers (i.e., gross value added per worker); capital
oroductivity has been measured as a ratio of gross value
added to total fixeq capital (i.e, gross value added per
unit of fixed capital) and raw materials productivity
has been measured as a ratio of tofal'output to total

inputs(other than labour and canital) (i.e, output
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per unit of input consumed).

In addition to these partial factor productivity
rstios, we have worked out the following two productivity

related rcstios also -

i, Wage rate per worker and

i1, Capital intensity (i.e, fixed capital per

worker).

All these ratios have b2en:- calculated for all the
ten years of our study (i.e, from 1973-74 to 1982-83) and
for all the regions to be studied, covering five rnain

cctton textile industries at three-digit level,

A change in labour productivity &£&n be due to & combined
effect cf & change in three factors, The efficiency of
factor use may have chsnged; secondly, the amount of
capital employed per worker may hsve changed and finslly,
the quality of labour may hsave changed.3 Consecuently, the
observation of movements in these ratiocs includes the effects

of verious types of changes.

Sometimes the different partial productivity rstios
move in cpposite directions and render a judgement of

overall efficiency impossible. DBut they do preovide s fair
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idea whether any sasving in innuts is achieved overtime
and have been uszed to answer the question of sources

of growth of output.4

It 18 to be noted thst suci ratics can, sometimes,
medsure the shifts in the production function particularly
when the time series date is used, but they cannot reflect
the nature end the extent of movements &long the same |
production function. From the point of view of
productivity analysis, the degree of movements slong the
same production function is as imgortant s the shifts in 
the préduction function. Since both these aspects sre
not simultaneously revealed in the simplified concepts
of psrtial or average productivity, they have on.y a
limited scope for interpretation and sepplicetion . W.E.G.

Salter5 mainteins "Unless there is a8 revolution in

statistical technicues &and information, only one type of
productivity concept is measurable., This is the concept

oY output per unit of input........The most common measure
is that of labour productigity e.eees Critice object that
it does not measure anything peculisr to labour while
labour itself remains passive..,.. The only significence
that can be given to such figures is thect they are

indications of what msy be termed as "growth in depth"

as distinct from "intensive growth",.... individual
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productivity measures have little direct significance

unless we can relate them to the complex process of
change‘ofvwhich they are a product.... ‘e cannot divorce
changes in the productivity of one factor from the productivity
of other factors indeed, from 811 the elements of an
interrelated economic system." Therefore, the trends

shown by the partisl productivity of factors like labour

and capital should be treated as & prelude to more refined
analytical tools like Production function and total factor

productivity indices,

2,2.2 Total Factor Productivity:

Total Factor Productivity(TFP) may be defined
as the ratio of output to a weighted combination of
inputs. These are comprehensive indices which differ
from one anotﬁer with respect to the weighted system
involved. The Kendrick Index 6 was the first TI'P index ,
followed by Solow's geometric index7, Salter's index8
and the trsnslog index developed by Jorgenson snd Lsu.
Each of these indiceé have their own pros and cons. Ve
found the Kendrick and translog indices to be compatible
with our study plans snd so these two indices have been

used in the present work,
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(A) The Kepdrick Index:

This index is based on the assumption of & linesr

production function of the form -

Y = 8L + bK

Where , Y is output, L is labour and K is capital employed,
8 and b are empiricsl ccnstents, Then, the TFPG index
is given ss -

Y
al+bkK
o 0

Where ,Y,L and X sre defined ss in the production function;
8, is the base year wage rate and bo is the base yesr rentsal

of capital.

In Kendrick's words, the precise meaning of this
measure may be obtsined by "ccmpring what the outputs of
pericd II would have coet at the factor prices &and unit
factor requirements of I (real output) with what they 4did
‘cost in constant I factory prices, but at II level of
broductive efficiency (resl input) . Alternstively, we
are comparing the actual rezl output of II with what the
output of the fasctors would hsve been in II had the

productive e- ficiency of I (resl input) prevailed",
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Fendrick's index involves the following assumptions:

(1) There is no rise in totsl productivity or productive
efficiency if there are constunt returns to scsle, i.e,‘total
output incresses in the same proportion as the weighted
average incresse in the cuentity of factors, esch factor
being weighted by its relstive share in total input in

the base period.

(i1) There is competitive market so thst the relstive shares
of different inputs in the total input(output) bssket in
the base period messured their respective elssticity

coefficients, and

(ii1) elasticity coefficients sre ccnstsnt implying

constent and unit elasticity of substitution.

A serious flaw of thics index ie that it i8 bssed
cn & linear production function and thus, fails to allow
for possible diminiehing returns on factors of production
or in other words - does not possess the pruperty of
asymptotes . Domar1o in his srticle s8id that Kendrick
tries to distinguish between efficiency in the ure of
resources which the index is sup~osed to messure snd
economic efficiency which it is nct, Domar's ccntention

wzs that 1f efficiency is underetood &8s the ratio of the
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sctual to some potential output or the proximity to some
optimum level of output, ciearly the. index measures

neither, A fall in rste of growth of the index is not
necessarily a sign of inefficiency in resource utiiisétion.
Utilisation of poorér materials or expsnsion of activities
like services, where the other forces have lesser room

to play, msy depress the index and yet be economically
justified. Nor'is 8 reapidly increasing index , the bpposite.

-

L. The Translog Index of Total Factor Productivity:

The translog index is besed on the Divisia index of

i and was

technical change which was introduced by Solow
later discussed by Jorgenson and Griliches12. The Diviseia
indices sre symmetric in time (sstis”y the time reverssl
test) and rste of growth of Divisia indices of prices and
quantitites add up to Division index of value (factor
reversal test), Divisia indices &lso heve property that
the Divisia index of Divisia indices is also a Uivisis

index of the components,

The Divieis indices methodology was extended to include
data st discrete points of time. Tor this purpose a
specific form of producticn function was given by
Christernsen, Jorgenson angd Lau13 -~ and was cailed the

trenscedental logsrithmic production function or simply



Translog production function.

The trenslog index of technicsl change was first
derived from the trenslog production function by Jofgenson
and Lau.14 This index does not require the conditions of
Hicks-neutrality of technicel change. For two discrete
points of *ime T and (T-1), the aversge rate of technical
changé can be expressed as the difference between. .successive
logarithms of output less a weighted aversge of the
diffgrence between successive logsrithms of capital and

labour inputs with weighte tasken to be the respective vslue

shares,

Thé elaborate procedure of computing can be simplified
by making the assumption of competitive equilibrium end
thus tsking income shares of capital énd labour as
proxy for output elasticities. Then, the translog index

cean be defined 8s -
! - w " |
TFPG, = log (Yt/Yt_1§ -¥ 1og(Lt/ Lt_1).-¥k log(Kt/Kt_1)
Where, wL = 1/2 (SLt + SL(t—1) )

and Wk = 1/2 (SKt + Sk (t_1))

Yhere , SL and SK

in output respectively.

denote shares of wages and cspitsel
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The translog function allows the elasticity of
substitution to be different from unity. The condition
of competitive equilibrium does not imply the constancy of

factor shares as in the case of Cobb-Douglas function.

(C) Production Function Estimate:

A production functién formeliy specifies & unicue
technological relstionshtp between inputs and outputs
within a production unit, say firm, industry or.tbe
national economy. The function may»be linear or non-
linesr in its form, depending upon the hypothesised
relationship between iﬁputs and outputs and between ohe

input and another,

The production function employed in this study is

of a Cobb-Dougles form of the following type-

log Y= A +8 log K + b log L

Where, Y, K and 1L estimate vslue added, capital, &nd

labour respectively. A 1s tne empirical coefficient which
mezsures Hicks-neutral technologicsl changes,a and b sre
empirical coefficients that determine the capital intensity

and returns to scsele,

The elasticity of substitution, in the Cobb Dougles

function ‘s unitary. If technology is unchanging, then a
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progsortionate change in relative factor inputse produces s
compensating proportionzte change in relative factor input

and conse¢uently relative fector shsres remain constant.

The Cobb;Douglas production function, howev-y, has

msny limitetions, The main ones are as followss-

(1) It specifies unitery elasticity of substitution
between labour and capitsl &nd so:rules out non-

neutral technologiczl changes,

(11) It does not poesess the property of.asymptotis,
i.e. ﬁhen one factor of production grows infinitely
large, the function does not converge to a finite

limit and then fall ase required by the neoclassicsal

theory.15

(1ii) High multicoliinesrity between labour and
capital does not give good structural fit of Cobb-

Touglas function.'16

(iv) The cross-section fit of Cobb-Douglas
production function, unless the firms are in
equilibrium and there is perfect comnetition ,
megsures short run disequilibria , monopoly

imperfections etc. and not structural parameters.17
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(iv) The Cobb-Dougles form applies only to

situations in which the charscter of input does

not change. This cannot hold When one uses aggregate
dsta. Griliches,18 pointed out that to study
economies of scale, one should have s functional

form that is not homogenous at least over some

ranges of in-uts, 8o that it can accommodate

indivisibilities and disproportionslities.

In the present stﬁdy, we have worked out Kendrick
end Tranelog indices &s well as the‘Cobb-Douglas production
function estimste for all the ten years of study for all
the states and for All-India(for 8ll the five industries).
¥e have slso estimated the ennual trend rates of these

indices in the present study.

2,2,2 Methbdology for Precductivity-Wage Rate linkagetl

Our second objective is to étudy the inter-regional
wage trends 8and to ascertsin whether productivity hss any
influence over the wage rates in the cotton textile industries
or not. For the-first part of this objective, i.,e., for
anslysing the inter-regional wage trends, we have
worked out wages per worker for all the major states

where these industries sre locsted,
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In order to escertain whether productivity
has any influence over the wage retes in the cotton
textile industries or not, we have regressed wages
per worker of the major regions where a psrticulsar
cotton féxtile industfy is located on their

- respective labour productivities.

2,3 The Data Bases

To study time series veriations in
productivity, we need state level &s well és All-Tndia
level dsta on vealue added, capitsl and labour
employed, wages and share of wages in vaelue
added, This has to be supplemented with data cn
suitable deflators so as to make possible intef-

temporal compsrison at constsnt prices.

With a8 view td studying the disaggregsted
trends in the manufacture of cotton textiles, five

three-digit level(National Industrial Classification)
19

industries were selected. These industries sre

as follows:

i. Cotton ginning, cleaning and bailing( 230)

ii. Cotton spinning, weaving, shrinking, sanforising
mercerising and finishing of cotton textiles
in mills(231).



(i11) Printing, dyeing, and blezching of cotton

textiles(232).

(iv) Production of Khsodl and Weaving eand finishing

of cotton ngtiles in handlooms ~ther than
Khadi(235)% |
(v) “veaving end finishing of cotton textiles in

power -looms (236).

The selection was primerily done on the basis of an

~ industry having an adequate dispersal through spSce.

The major centres of the cotton ginning, c¢leaning
and bailing industry(in order of their contribution to
the gross value added) are- (1) Gujarat (2) Maharashtra
(3) Punjab (4) Madhye Pradesh and (5) Temil Nadu =
Rajasthan, Yernataka, Harayana and Andhrs Pradesh(in that,

order) are the other important centres of this industry.

In the cotton spinhing, weaving, shrinking, etc.
industry, the major centres are (1) Guisrat (2) Tamil Nadu
(3) Mahsrashtra (4) Uttar Pradesh snd (5) Madhye Pradesh.
West Bengsal, Karnstka, Andhre Pradesh,Rajasthan, FKersla,
Crissa, Haraysna, Punjab snd Bihar sre the other importsnt

centres of this industry.

The five most importent centres of the printing,
dyeing snd bleaching of cotton textiles , asre (1) lahsrashtra
(2) Gujsrst (3) Hsraysna (4) Karnataka snd (5) Tamil Nadu

Punjeb, West Bengal, Rajasthan and Utter Pradesh

{



stand next in importance.

The major centres of producti-n of Khadi snd
weaving and finishing of cotton textiles in handlooms
other tbah Fhadi, are 21) Kerales (2) West Bengal (3) Utter
Pradesh and (4) !Msharashtra, Andbkra Pradesh and Punjsb

are the other main centres.

In the weaving snd finishing of cotton textiles
in powerlooms, however, the major centres sre (1) Tamil Nadu
(2) Orisss eand (3) Maharashtrs. Vest Bengal, Gujarat, Uttar

Pradesh eand Kérala stend next in lumportance,

(A) The Data Source:

- The basic date cn industrial production and
employment.is taken from the Annusl Survey of Industries
(ASI) whrich is conducted every year by the National
Sample Survey Orgsnisstion and rrccessed by the Central
: Stétistical Crgenisation. It gives deteiled information
on value added, employment , capitsel stock, wages, etc,
However, tris data ‘is aveilable fo# the organized sector

only.

For this study, the diseggregated data was
available only forcthe census sector. This sector
includes factories in which the manufacturing process is

carried on with the aid of power and which employ more than
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. f1fty persons on &n average and those where hundred or
more people are employed without the aid of power. The
survey datea 8are naturally subject to variations in response

and therefore, in coversge.

Deflators -Yholessle Price Indices:

Since the industrial data given by ASI was at
current prices, we used the wholessale priée indices for
nearest rele#ant categorynas deflators in obteining the
value added, wages paid, depreciation and capitzl stock
at constant prices, The whole data was converted to data at

1973-74 constant prices,

(B) The Vzriables Used:

The following variables were taken -

(a) Value Added (Y)

Gross value added, obtsined by adding back depreciatlon
‘to the net value added figure wes tsken as 8 measure of
oufpuf for our main study. Though net veslue added is a
more relevant figure but given the highly srbitrary
“nature of the data on depreciation charges (being more
relevant for tex purposes for showing the decline in value
o° the capitsl stock) in Indien industries, gross figures

are generally preferred,
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(b) CapitalsK

For cabital input, dste on gross fixed assets was
used. In the ASI data, gross fixed capitsl includes
building, plant, machinery and miscellaneous‘aesets and
the value of capitel items 1s taken 8s in the books of the
factory. The estimétes under the various heads of capitel
relate to Dec 318t of the relevant yesr in factories which
close sccounts on that day and in other cases to the data

on which accounts were'closed prior to 318t December.

(¢) Labour (1)

For lahour input, figures for employment of workers
were used., Although man-hour data is more relevent, the
same was not availasble for later years st dissggregated

level,
(a) Wages (W)

Wages include all payments made in cash sas
compensation for work done during the ye&r, e.g., basic
wages, dearness 8llowance, over time payments, shift
allowance, leave wages, wages for paid holidays, all

~bonuses such as profit sharing bonus, production bonus,

incentive bonus, etc, and other cash psyments made from
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time to time, reguler and sdhoc contresctusal or ex-graties,
These 81so include lay off payment and compehsation for
unemployment except where such payments are made for trusts
or the special funde set up expressly for this purpose,
i.e, payment not mede by the eaployee.. Saployee's
contribution to o0ld-age benefit, employees contribution to
éther social security charges and inputed value of benefits
in kind and travelling and other eXpenditure incurred

for bonus purposes and reimbursed by the employgr are

excluded,

In addition to the grosé value added, gross fixed
capital, total workers and wages, we have also used variables
like output and total input consumed _ so far ss the
estimation of the partial factor productivity trends is

concerned.,

ODutput is the sggregate valie of products and
by products manufactured for sale, work done for customers
and sale value of goods 8o0l1d in the same condition as
purcnased, 8nd is adjusted for the dkfference in stocks of
semi-finished goods 2t the beginning and at the end of

the Survey Year,

Input is the gross value of materials and fuels,
etc, consumed, products reported for sale last year but

usad for further manufacture, incidental expenditure on
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purchase of materials, etc. non-industrial service purchased,
depreciation and purchase value of goods sold in the

same condition as purchased.

(2) Some comments on measurements of capital and labour

inouts

(a) Measurement of Capital Input:
D Ul

The major problem here is the question 6f aross

vefsus net capital stpck figures. There seems to be a
general agreement amonst economists that‘gross fizures are
a better ectimste of capital stock. Leontiff21 srgues
that use of depreciated coefficients (of capital stock)
implies that capital stock decreases in efficiency in
exact relation to depfeciation chsrges, Ilost available
evidence indicates that this is not a reliable assumption.
Similarly, 4sit Bannerj!22 srzues that even though the value
0f 0l1d m3achines declines, it need not lezad fo any declihe in
current services of the capitsl input which 1is what the
capitsl étock figures are supnosed to aporoximste.

Hashim 3nd Dad123, in their important work state
that the efficiency of assets does not decline as fast as

: . 2
accounting procedure of depreciation show, They quote Barna

who states that in most industries which are capital
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intensive, the =fficiency of plant tends to increase and

- not decrease with l1ife.

Domar25 argues that working with net investment
ahd_net stock of capital, one looses sight :of gross
investment as 8 major vehicle of technical progress. He
advocates deductions of some smaller magnitude than
conventionél depreciation for detefioration of existing
capital., But Hashim and Dadi consider even smaller deductioms

to be unnecessary basing their argument on Barnas' argument.

Hence, one can say thszt gross value is the

most useful concept and is also closest to the concept of

capital in theory.

Further, there is the problem of capacity

utilisation. Many Indian industries are not operating ét
full capacity level. Actually, it is not the stock but

the servicés of capital which is to be treated as fsctor of
production. .RBI (1970) hss published data for capacity
utilisation for different industries for the period 1960-68
based on official services of index numbers of industrial
oroduction. Hdowever, no dats has been provided by R3I1

after 1968.
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(b) Measurement of Labour Input:

Labour input should ileslly be measured through man-
hours worked out but 3ince that data was not avallable,
the number of workers was taken to be labour input., We
have not used total number of employees ag 'workers' on a
strong assumption that "workers" and "other than workers"
categories are.not perfect substitutes. Ve would also like
to hypothesize that since "other than workers" cstegory is,
by snd lsrge, the executive category which is getting
higher rewards not because of their higher potential as
human beings as compared to workers, but beczuse there is
so much more of individual and social capital invested in
them, this category should not be included in the definition
-of labour, The Labour 3ureau has omitted 'persons other
than workers' on the ground that "they form a small
proportiqn of total‘employment and the number of such
persons is fairly stable in relation to the number of

26

workersM,

If may be pointed out, however, that "although
such persons form only 4 per cent to 8 per cent of all
persons employe& , their share in the total wage bill
ranses from 1© per cent to 16 per cent"27. It is

.précisely because of this reason that thcugh not in the
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case of total factor productivity, but in the case of
partial productivity trends we should ha#e deslt with not only
total workers employed but also with number of total

empioyees as well as "persons other than workers" seperately.

(D) The Selection of Time-Teriod:

At the outset, one must state that the selection of
the time period was dictated more by the availability of
comparable déta than by any other consideration. Upfo 1971,
the industrial establishments were classified broadly on
the basis of Indisn Standard Industrial Classification.
This was replaced by National Industrial Classification(NIC)
1970 from ASI, 73-74, We also, therefore, have selected
our time period from 1973-74 onwards uptc 1932-83 - the
latesf year for which data in disaggregated form was ava%l-

able in the Census Sector.

(E) Data Limitations:

(1) The criteron for the classification of an industry

under the ASI scheme is the Qalue of that industry's

principal products, In somé instances this has resulted

in the shift of fsctories from one industrial ciass to another
industrial class over 8 period of time. This has affected

the comparability of the desta over time.
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(11) The uaé of vslue figures instead to quantity makes it

impossible to disengage psrameters of the production from
the 'elasticities of product demand and factor supplies in

an imperfect market situation,

(111) DeXlators were at best aporoximations of the actusl
inputs and‘outputs. Capital consists of heterozenous
machines and equipment and deflation by the wholesale
‘price index of machinery was not very appropriate , as
machines of different vintages, proddctivity and efficieucy

are aggregated under one head,

(iv) Izeally, a measurement of capital and labour services
should be used but as mentioned before, the dats on capacity

utilization and man-hours is not'available.
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CHAPTER - 3 :

PARTIAL PRODUCTIVITY TRENDS

In this chapter an attempt is made to analyse the
partial productivity trends in different cotton textile

industries of India. The focus is on the regional aspects

o? productivity.

We have worked out the annual trend rates(usually,
for the peridd 1973-74 to 1982-83) of the partisl
productivity ratios for the three imvortent factors,
namely, labour, capital and raw materials. Labour
productivity has been measured as a rastio of value added
to workers, capital productivity has been messured as a
ratio of value added to fixed capital and raw materials
productivity has been measured as a ratio of output to
inputé (other then labour and capital). 3oth value added
and fixed capital are gross of deprecistion and in

constant prices, We shall examine below several asgpects

of these productivity trends.

Cotton Ginning, Cleaning and Bailing (230)

In column one of Table -X,1 are set out the annual

trend rates of labour proiuctivity in the cotton ginning,

- cleaning and balling industry. It may be easily noted
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that for sll-India, 1sbour productivity increased at the

rate of 1.13 per cent per annum.

At the regional level also, labour productivity‘
has increased over the entire period (i.e. 1973-74 to
1982-83) for most of the states. The highest increase
in the annual trend rates of labour productivity was
registered in Andhra Pradesh (which incidently, 1s not
a8 major centre for this industry), followed by Rajasthan,
Gujarat, Tamil Nsdu, Karnataka, Harayana and maéhya Pradesh.
On the other hand, Maharashtra and Punjab are the two
major states where the annual trend rates of labour
productivity have declined gignificantly . This is really
a very distressing matter. It seems that the positive
annual trend in labour productivity for all-India, has
emerged meinly due to the positive cont;ibutidns by three
other major centres, namely, Gujarat, lladhya Pradesh and
Tamil Nadu. Other wise, we might have experienced a B
negative annual trend rate of labour productivity at the

all-India level.

The factor which seens to explain labour productivity
growth in Andhras Pradesh, Gujarat, Xarnataka and iladhya
Pradesh, is increase in the wsge rate. The relstionship
between waze rate and labour productivity is complex due to
simultaneous interaction. However, if one takes the view

that wuge rate is largely exogenous and is determined by
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institutional factors, it can be argued that increase 1in
wage rate, given other factors, will increase labour
productivity as labour is better provided. In case of
Harayana, Rajasthan and Tamil Nadu, however, in

addition to the increase in waze rate, increase in capital
intensity also explains the labour productivity growth

(refer to Appendix Table - 2.1).

In column two of Table-:.1 are set out the annual

trend rates of capital productivity in the cotton ginniné,

cleaning and bailing industrys 48 it is clear from the
table, for all-Indis, capital productivity increased by

about 3.79 per cent per annum,

Among the major centres, Gujarat rscorded the
highest increase in capital vroductivity(4.32 per cent
per snnum), followed by Punjab (2.14 per cent per anzum)
and.Maharashtra (0.44 per cent per snnum). Madhya Pradesh
and Tamil Nadu showed a decline in the annual trend

rates of capital productivity.

Andbra Pradesh (which is not & major centre of this
industry) experienced s significant increase in capitai
productivity of about 10.88 per cent per annum. On the
other hand, the highest decline in the annual trend rate

of capital productivity was registered in case of
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Table 30 1

Trends rates of productivity ratios Industry = 230

)

(in percentage)

Regions Labour Prbductivity Capital Productivity Raw Materials

?o) (1) (2) Productivity
(3)

Gujarat 2,79 4,12 0.94

Maharashtra -2,34 0.44 2,29

Punjab - =1.57 2,14 0.32

M.P 1.20 -1.17 1.86

Tamil Nadu 1.92 -2,54 0.15

Ra jasthan 2,90 =-3.21 0.39

Karnataka 1.79 3.18 -3,53

Haryana 1.52 -5.91 -0,02

A.P. 11.38 10.88 0.23

ALL=-INDIA 1.13 3.79 0.88 =P
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Harayana(~5.91 per cent) and Rajasthan (-3.,81 per cent).

It is interésting to note that capital productivity
and capital intensity are related somewhat inversely in
this industry. In fact, the factor which seems to be
‘responsible for the declining annual trend rate of
capital productivity in Harayana, Rajasthan and Tamil Nadu,
is chiefly the rise in capital intensity in these regions.
It can also be noticed that the increasing annual tfend
rate of capital:productivity in this .industry is
associs ted with declining}capital intensity in regions such
as Andhra Pradesh, Gujarat and Punjab,

So far as the raw-materials productivity in the

cotton ginning, cléaning sand bailing industry is coencerned,
it may be essily noted from column three of Table - 3.1
that for all-India, its annual trend rate stood at only
0.88 per cent per annum, which is insighificant .v At

the regional level also, raw msterials productivity

showed an insignificant growth in most of the states.

The emceptions , however, are daharashtra and Tamil Nadu,
which‘showed significant growth in the raw materiesls
productivity ana Karnataka waich showed a significant

decline in the raw materials productivity growth.

It seems that the insignificant growth in raw

materials productivity in this industry for most of the
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states as well as for all-India, has resulted mainly due
to the stagnant level of technology and the slowly
increasing (or even decreasing) efficiency o? labour and
capital. The userf the aggreéated estimates of the

raw materials(inetead of working out the productivity of
fuels, méterials, etc, seperately) may be the other
cause of this type'of trend in the raw materials

. productivity growth.

Cotton Spinning, ¥eaving, Shrinking, Sanforising,

Mercerising and Finishing of Cotton Textiles in Ail1ls{231)

In column one of the Table-~ 3.2 are set out the

annual trend rates of lsbour productivity 1in the cotton

spinning, weaving, shrinking, etc, industry. We can see
that for ell_India, labour productivity increased at the

rate of 1.26 per cent per annum.

At the regional level also, labour productivity
increased in most of the states. Iladhya Prszdesh registered
 ,the hizhest annual trend rate of 4.27 per cent, followed
by Bihar (3.54 per cent) Karnataka (2.51 per cent),
Sunjab (2.38 per cent ) and Ferals (1.71 per cent). 1In
Héreyana, however, it jecreased by about -1.06 per cent
per annum. Gujarat also eiperiended & decline in the

eannual trend rate of labour productivity, though it wss



significant, Tamil Nadu (& major centre of this industry)
coulé show only an insienificsesnt growth in labour
productivity. Perhaps, it is due to this stégnancy in the
1abour productivity in two mé&jor centres of this industry,
namely, Gujarat end Tamil Nadu, that &t the all-India level

labour productivity could not show &an impressive trend rate,

The factors which seeﬁ‘to explain pgoductivity
growth in the majority of the states(though not
essentiélly in the major statee) es discussed above, are
increase in capitsl intensity ena wage ratél(refer to
Appendix Table-2.2). It cen be easily observed that except
Harayena snd Andhrs Pradesh where snnual tfend rates of
capital intensity were not very high, and Orisss, where
eannual trend rate of wage rate was even negative
(though insignificently), the snnual trend rstes of
capitsl intensity 8and wage rste were high in almost

all the ststes,

Data on capital productivity presented in column

two of Table-3.2 show a decrease of sbout -3.27 per cent
per annum st the all-India level. At the state level
also, capitsl productivity showed s downtrend in various
stetes. The most pronéuncéd decline wae noticed in the
case of Punjab, followed by Temil Nadu, ishsresthra snd

West Dengal.



-Table 3,2

Annual Trend rates of productivity ratios Industry = 231

(in percentage)

Regions Labour Productivity Capital productivity Raw Material
(o) (1) o (2) Productivity
‘ . - (3)

Gcujarat -0,32 -4.10 . -1.40

Tamil Nadu 0.55 . ~4.13 -0.58

Maharashtra 2,30 ' ’ ' T =4,35 -0.86

U.P. 3.41 -1,21 . ' 0.67

M.P. ' 4,27 -2,75 1.09

Karnataka ’ 2.51 : -2.,82 ] -0.21 g:

A.P. 0.95 | ~1.63 | -0.11 '

Rajasthan 2.04 -0.11 - 0.38

Kerala 1.71 -4,74 -0,52

Orissa 1.13 ~-1.96 1426

Haryana ‘ . ~1.06 ' -2.53 -1,.,04

Punjab 2,38 -6.01 -0.40

West-Bengal 0.77 -3,72 0.16

Bihar ‘ 3.54 -2,06 ' 1.14

ALL-INDIA 1.26 ' -3.27 -0.,18
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The most striking feature of the declining ennual
trend of capital productivity in almost all the states as
well as in India as a whole, in thelr association with

increasing capital intensity (refer to Appendix Table-2.2).

So far as the productivity of raw materials 1in

this industry is concerned, it may be éasily obgerved

from column three 6f Tablel- 3.2 thaf'for all-India, it
decressed 1néignificéntly by!about =0.18 rer coat per

annum. At the state level also, raw materials productivity
declined (though insignificantly) in most cases, Orissa,
Bihar and Madhyra Pradesh, however showed an increasse

in raw materials productivity by about 1.C9 to 1.26 per cent

per annum,

The stégnating growth in raw materials productivity
in this industry for most of the states as well as for
all-Indis has resulted mainl& due to the stagnant level
of technology as well as the efficiency of labour and

capitsl.

Printing, Dyeing and Bleachinz of Cotton Textiles(232)

In column one of Table -1.3 are set out the annual

. trend rates of labour productivity in th2 printing,

dyeing and bleaching of cotton textiles,
: |



At the all-India level, labour productivity increased
by about 4.41 per cent per annum. Among‘the major centres
of this industry, the highest increese in labour
productivity was recorded fof Gujarat! followed by
Maharashtra and Harayana. Amoug the less important centres
of this industry (in terms of their lower contribution
to the gross value added), however, Rajésthan, Temil Nadu,
Uttar Pradesh and West Bengal have shown tremendous increase

in the annual trend rates of labour productivity,

The factors which seem.. to explain labour productivity
growth in the majority of thé states as discussed above,
are increzse in capital intensity and wage rate (refer
to Appendix Table-2.,3). It can be easily observed that
except Harayana and Punjab (where the annual trend rates
of capital intensity and wage rate were not very high),
snnual trend rates of capital intensity and wage rate

were fairly high in almost all the remaining states,

In column two of Table-3.,3 are set out the annual

trend rates of capital productivity in the printing,

dyeing and bleaching of cotton textilés. As it is clear
from the table, at the all-India level, capital productivity
showed a declining trend of about -0.83 per cent per

annum. Two major centres of this industry, namely,



TABLE - 3,3

Annual Trend Rates of Productivity Ratios

INDUSTRY = 232
(In percentagel
Regions Labour Capital Productivity Raw materials
productivity ' productivity
(9) 1) (2)

Maharashtra 1.83 -0,67 Oe11
Gujarat 2.23 0.19 0.03
Harayana 0.90 -0.48 1.05
Karnataka 3.42 -0.,11 0.72

Tamil Nadu 8.45 2,22 1.39

Punjab 3.77 -5.36 -0.87 2
Wwest Bengal 6.02 -17.42 -2,26

Ra jasthan 8.66 - 1.61 -1.93

U.P, 11.03 - 2,27 1.35

All -India 4.41 - 0.83 0.29
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Maharashtra and Harayana, have also shown an insignificantly .
declining annual~trend in capital productivity. Gujarat,

an anothef important centre, has, however, shown &n
insignificsntly incressing annual trend in capital
productivity. Thus, there is no doubt that the annual

trend rate of capital productivity at the all-India level
Vhas»been influenced very much by the énnual trend rates

of capital productivity in these thfee ma jor centres of

this industry.

Now coming to the productivity of raw materials

in the printing, dyeing and bleaching of textiles, it

can be seen from column three of Table-3.3 that for all-

India, its annual trend rate was insignificant (0.29 per cent).
In Gujarat, Karnataka, Maharashtra and Punjab also, the

annual treﬂd rates of the rew materials productivity

did not register any significant gaiﬁa or losses, In

West Bengal, however, raw materials productivity registered

a significant decline of about -2.26 per cent per annum.

On the other hand, in Harayana, Tamil Nadu, and Uttar

Pradesh, it increased by 1,05 to 1.39 per cent per annum,

Production of Khadi and Weaving and Finishing of Cotton
Textiles in Handlocms other than Khadi

Column one of Table-3.4 presents snnual trend rstes of

~



labour-productivity in the produczgon of Khadi and Wesving and
finishing of cotton textiles in hendlooms other then Khadi.

It clearly shows that for all-India, labour productivity
increased by about 2,95 per cent per ennum.

At the regional level, eicept Kerala (which is the
most important centre of this industry), ell the other centres
of this induetry eeperienced & very high annusl trend rste of

labour productivity., West Bengel showed the most pronounced
growth in lsbour productivity, mainly becsuse of the
unbelievab;e'incréase in the lést year of our study; Ctherwise,
it must have shown a declining trend rate. In fact,'between
1977-78 to 1979-80 , the labour productivity etio in West

Bengal wes extremely low.

Next to West Bengel, Punjsb registered the highest
increase-inllabour productivity of about 7.60 per cent
per 8nnum in this industry, followed by Uttar Pradesh
(6.66 per cent per ennum) and Kernatska (4.5 per cent per

annum).

In csse of this industry also, it seems that the chief
factors explsining growth in lsbour productivity in different
states have been increase in caspitsl intensity and wage
rates. In'West Bengal, where lsbour productivity showed
highest annuél trend rste, capitasl intensity &nd wage rate

were very high. On the other'hand, in Kerala,where labour mroducti-
_ vity



 d1d not grow significantly, capital intensity and wage

rate were comparatively low,

In columntwo of Table- .4 are set out data on capital

productivity., TFor ali-India, ecapital productivity

ghows 8 decline of about -3.68 per cent per annum. At the

- regional level also, Kerala , Vest Bengsl, Kaurnataka,

~  and Punjab have shown significant decline in the s8nnual

trend rates of capital productivity. Uttar Pradesh,
however, is the state which has registered increasing

annual trend in capital productivity.

Here sgain, the factor which seems to be responsiblg
for the declining annual trend rates of capital productivity
in the majority of the states, as well a@s in all-India,
is the rise in capital intensity(refer to Appendix
Tab1;-2.4). We can see that in 8ll the states except
Uttar Pradesh (where capital productiv1ty is p051t1vely

1ncreasing), capital iqten81ty is high.

Dsta on raw materials productivity in this industry

as presented in columnthreé of Table-3.4 show that for
8al1-India, rsw msterials productivity'decreased by about
-0.81'per cent per annum.‘ At the regional level also,
except Kerala, Punjab andsUttar Pradesh, where raw

materials productivity increased insignificantly by



(In percentage)

TABLE = 3,4

Annual Trend Rates of productivity Ratios
INDUSTRY=~235

Regions.

Labour productivity

Capital Raw materials

(0) (1) productivity productivity
(2 (3 )
Kerala - 0.67 -3.89 0.79
West Bengal 11.27 -7.01 -2.18
U.P. 6.66 8.89 0.87
Karnataka 4.45 - 9.48 -8, 28
Aopo 3.18 _10088 -0.56
All-Indis 2.95 - 3,68 -0.81
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about 0.67 to 0.87 per cgnt per annum, the remaining states
such 8g ¥arnataka, West Bengzal and Andhra Pradesh showed

a declining trend in it. In Karnataka, the annual trend
rate of decline in the raw materials productivity was

as high es -8.28 p-r cent.

It sééms that the insignificant.trend in raw
matériéls producttivity in this industry in stafes such
as Kersla, Uttar Pradesb; Andhra Pradesh and Punjab
as well as in all-Indis has resulted mainlyAdue to
the stagnant level of technology and the declining
efficiency of capital. The use of the aggregated values
of the raw materials (instezd of working out the
productivity of fuels, mgterials, etc. seperately) may
also be one of the reasons for this type of raw materials

productivity growth in these regions.

Weaving and Finishing of Cotton Textiles in Power-looms(236)

In colum one of Table-3.5 are set out the annual

trend rates of labour productivity in weaving and finishing

of cotton textiles in power-looms. It is evident from
this table that for all_India, labour productivity

increased at the rate of 2.39 per cent per annum,
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In Orissa and Tamil Nedu, which ére the two most
important centres of this industry(in terms of their
contribution to the gross value added), labour productivity
grew st the rate of 5.91 énd 3.10 per;cent per annum.

West Bengal , Gujarat and Uttar Pradesh have also
regietered-significant increase in the Annual trend rate
- of labour productivity. In FKerala (which incidently is
notra major centre of this industry), however, lsbour
productivity showed a decline of about -6.,65 per cent

per annum.

The factofs which seem. to explain labouf
productivity growth in this industry is once again,
increase in capiteal intensity and wage rafes in most of the
regions. The reason that Kerala, which showed a significant
increase in annual trend rate of capital intensity but
experiencedlsignificantAdecline in labour productivity,
is that the annual trend of wage rate was declining

alarmingly there (-2.38 per cent per annum).

In colum two of Table~:.5 are set out the capital

productivity growth rates in this psrticular industry. It

is evident that for all-India, capital productivity
suffered®a significant decline of about -5.11 per cent
per annum. At the regional level also, except Gujarat,

almost all the states have shown a declining annusl trend
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rate in their respective capital productivit& ratios,
In the two most importapt centres of this 1ndustry,
nemely, Temil Nadu and Orissa, czpital productivity has
declined by about -5.92 and -1.78 per cent per annum

regspectively. This is really & matter of concern to all

of us.

Gujarat, where the annual trend rate of cszpital
intensity wss negative (refer to Appendix Table-2.5),
hes demonstrated positive annual trend rate of about

1.15 per cent in capital oproductivity.

Column three of Table- 35 presents the annual

trend rates of raw materials productivity 1n weaving

ani finishing 0 cotton textiles in power-looms. As it
can be easily observed , for sll-India, raw msterials

.productivity has declined at the rate of -0.44 per cent

per snnum, In other words, for @lli-India, it did not

register any signifiéant trend.

In Tamil KNadu, o majot centre cf this industry,
raw materisls productivity declined, though insignificantly
by about -C.32 per cent per snnum. On the other hand, in
Crissa, an another major centre, it showed an insignificant

grwoth of about 1.08 per cent per annum.



Annual Trend Rates of Productivity Ratios

TABLE - 3.5

(in percentage)

INDUSTRY = 236

Regions Labour Capital Raw materials

‘ productivity productivity productivity
(9) (1) (2) (3)

Tamil Nadu 3.10 -5,92 v0,32

Orissa 5.91 - 1.78 1.08

U.P. 1016 -3086 -0018

Kerala "6.65 -2041 -2.16

All-India 2.39 -5.11 -0.44
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West Bengal,.Gujarat and Uttsr Pradesh have shown
an insignificant decline.in the annuel trend rates of
the raw materisle productivity. ¥erala, however, has
registered a significent decline of about -2.16 per cent

per annum in the rew materials productivity.

It seems thst theAstagnating énd even marginglly
declining growtb rate in rsw materisals productivity
"in the weaving snd finishing of cotton textiles in
vpower—looms in most of the states has resulted mainly

because of the stagnant level of technology. The use of

the sggregated estimates of the raw meterisls(insteed of
working out the productivity of fuels, materisls consumed,
etc., seperately), may also be responsible for this type
of trend in the productivity of raw msterials in this

industry.

‘Summarzz

The psrtisl productivity trends in different cotton

textile industries of India show. that -

(1) In genersl, labour productivity showed incressing

trend rates for all-Indis ss well as for the majority

of the states (eecept Maharazshtrs snd Punjab in industry-230,
Gujarat snd Haraysng in industry-221 snd Kersle in

industry -2236€),



(11) Capitel productivity showed decrezsing trend rates

for cl1-India &s well as for most of the stetes(except
Gujarst, Punjab , Karnzteka and 4ndhra Pradesh in
industry-220, Temil Nedu and Uttar Pradesh in industry-232,

Uttar Pradesh in industry-235 snd Gujarat in industry-226).

v(iii) Usuelly, 1labour productivity was high in those

-regione where wage rate and capitel intensity were high.

(iv) Cspitel productivity end capitel intensity were found

to be inversely related in most 6f the states,

(v) Rsw materisls productivity did not register any
significsnt trend in most of the states as well as in India
as s whole, perhaps, this incdicates the absence of the:
large scsle use of modern technology in the cotton

textile industries of Indis.
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CHAPTER - 4

TOTAL FACTOR PRCDUCTIVITY TRENDS

In this chapter an sttempt is made to measure snd
anglyse the totasl factor productivity trends in different
cotton textilé industries of India., Two alternative
measures of total factor produétivity, nsrely, Kendrick and
Translog iﬁdices have been worked out for 8ll-Indies &s
well as for the mejor stages where a particular industry
1s locsted, for the period 1973-74 to 1982-83. In the
later part of this chapter, we have also tried to fit
the Cobb-Tougals production function for these industries

in various states of Indisa.

Cotton Ginning, Cleaning and Bailing (230):

In Table-4,1 ere set out the indices of total fagtor
productivity in cotton ginning, cleaning &and bailing
industry. At the bottom of the table ere presented the

snnual trend rates of productivity increase.

Both the total factor productivity (TFP) indices,
namely, Kendrick and Translog; reves]l a genersl urptrend
over the peridd for 8l1l1-Indis as well as for the vsrious
states. TFor all-Indis, the Kendrick snd Translog
indices registered an increase of about 5& per cent and

50 per cent respectively over the entire period &snd their



Table 4,1

TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY - 230

Year GUIRAT MAHARASTHRA PUNJAB M.F. TAMIL NADU

197 3=74 100 100 100 100 100 ) 100 100 100 100 10C
1974-75 129 . 125 114 115 102 1) 87 80 76 76
1975-76 120 118 125 132 134 128 79 75 96 95
1976=77 115 112 75 79 ; 108 103 124 120 .72 70
1977-78 '110 106 90 98 72 66 117 117 95 93
1978-79 118 121 131 158 79 70 128 124 102 102
1979-80 148 153 141 167 15 108 122 121 99 95
1980-81 130 140 125 135 98 90 - 145 140 105 107
1981-82 147 ‘145 100 100 141 131 - 159 160 112 110
1982-83 158 169 108 110 152 142 135 w 106 102
A.T.R. 4,42 5.08 1.13 1.44 2,01 1.97 2.08 2,19 0.61 0.51
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TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY =~ 230

Year KAJASTHAN KARNATAKA HARYANA A.P, ALL-INDIA
KEN TRN KEN _TIRN KEN IRKN KEN _TRN_ KEN IRN
1973-74 100 100 100 100 100 100 100 100 100 100
1974=75 : 82 84 82 78 129 119 130 123 117 112
1975-76 94 98 104 109 88 93 123 119 122 118
197671 106 104 127 120 85 88 105 - 103 104 112
1977-7¢ 120 * - 115 137 129 84 87 126 123 11 116
1978-79 111 | 118 139 - 138 98 102 104 104 131 128
1979-80 101 110 177 - 158 102 105 151 144 150 146
1980-81 107 112 188 162 110 109 135 130 13 145
1981-82 109 114 142 130 92 98 140 148 120 140
1982-83 104 101 181 140 125 109 162 175 156 150
A.T.R. 1.27 1.40 - 2.5 . 2.8% 1.21 0.88 4.58 4.50 3.60 3.87

KEN = KENDRICK, TRN = TRANSLOG, 'and A.T.R. = ANNUAL TREND RATR.
B2
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annual trehd rates were recorded as 3.60 per cent and 3.87

percent per annum respectively.

As it wsse expected; generally the highest annual
trend rates of these TIP indices were registered in those
states which had recorded significant positive increese
in both the labour and capitsl productivities (&s
discussed in the earlier chapter). Fof instsnce, in
Andhra Prsdesh, where:the labour snd capitsl productivitiea_
. were found to have significant positive annual trend
rates, the trend rétes of Kendrick esnd Translog indices

were 8s high ss 4,58 and 4,50 per cent per annum,

The least increase in the annual trend rates of the

TFP indices was associated with Temil Nadu(0.61 and 0.51
per cent per énnum), followed by Haerayana (1.21 end 0.88
per cent per annum), Rajasthan (1.27 @and 1.40 per cent
per annum) &nd Maharaéhtra (1.13 and 1.44 per cent per
annum)., And despite the declining 8nnusl trend of
capitel productivity of asbout -1.57 per cent in Punjab,
it recorded an impressive trend rate of the TIP indices

as 2,01 snd 1.97 per cent per annum respectively.

The most striking festure of these two TFP indices
is their close correspondence for 8ll_India ss well as
for the various regions over the period 1973-74 to 1982.83,

The pesks snd troughs synchronize practically in s8ll cases,
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Cotton Spinning, Wesving, Shrinking, Senforising,

Mercerising and Finishing of Cotton Textiles in

Mills (231)

In Table-4,2 are set out the TFP indices in cotton
spinning, weaving, shrinking, etc industry. It is evident
frombthis table that for all-India, although the Kendrick-
and Trénslog indices have fziled to show any significant
increase over the entire period of our study (i.e.
between‘1973-14 to 1982-83), but their annual trend
retes have still mansged to record positive incresase of
about 1.46 and 1.39 per cent per annﬁm respectively. This
is mainly because of the significant improvement in these

indices during the yeers 1975-76 to 1979-80.

Except Bihar, Gujasrat, Kerala, Mahsrashtrs and
Punjeb (where the snnual trend rates of the TFP indices
weré found to be either negativelor,insignificant),
these two TFP indices reveal & general uptrend over
the period for almost all the major ststes where this

industry is locsated.

Madhyrs Pradesh and Karnstaks (where the annusl
trend rates of labour productivity were fairly high),
have recorded the highest increase in the annual trend

rates of the TFP indices. Im fact, lisdhys Predesh



Table 4.2

TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY: - 23

MAHARASHTRA U.2. ’ M.P.

Year GUJRAT TAMIL NADU

KEN TEN KEN TRN KEN IRN _  KEN IRN KEN IRN
1973-74 100 100 100 100 120 100 100 100 100 100
1974-75 109 110 99 99 103 104 143 132 126 123
1975=76 101 104 88 90 82 90 115 112 89 85
1976=77 91 92 90 94 91 98 : 7€ 76 125 "120
1977-~78 117 116 109 110 97 102 © 106 _165 119 118
1978-79 122 124 114 120 105 107 151 141 130 125
1979-80 122 125 108 116 111 115 166 156 140 135
1980-81 108 110 111 118 . 103 105 : 158 149 147 140
1981-82 99 100 108 109 123 125 111 108 130 125
1082-83 79 88 104 106 57 69 138 134 148 142
A.T.R. -0.,29 =0,15 0.74 1.1¢C -1.28 ~ ~0.89 2.57 1.94 3,08 2,82

- .
RO Contd.



TOTAL FACTOR PRODUCTIVITY INDICES , INDUSTRY = 231

Year KARNATAKA A.P. RAJASTHAN KERALA QRISSA

KEN IRN » KEN TRN KEN IRN KEN TRN KEN TRN
1973-74 100 100 o 100 100 100 100 100 : 100 100 100
1974-75 98 96 87 84 121 118° " 89 _ Q0 . 98 99
197576 108 107" 83 83 92 90 56 62 87 90
1976-77 96 93 98 95 99 95 58 68 80 82
1977-78 101 99 103 100 119 120 " 68 70 es 85
1978-79 106 104 108 110 169 170 86 91 93 95
1979-80 110 106 117 1S 187 185 102 105 123 125
1980-81 128 120 124 124 130 125 Y 89 103 102
198182 118 115 110 106 124 120 61 69 97 95
1982-83 102 . 101 105 101 102 100 50 67 120 122
A.T.R. 1.38. 1020 1.08 1.01 2.13 2.02 -1.87 -1.57 0.97 1.06

8(; 7 Contd.



TOTAL FACTOR PRODUCTIVITY INDICES

INDUSTRY = 231

Year HARYANA PUNJAB WEST BENGAL BIHAR ALL-INDIA
1973-74 100 100 100 100 100 100 100 100 100 100
197475 137 135 114 15 95 92 64 50 108 107
1975-76 65 68 94 90 78 73 se 52 84 82
157577 72 73 108 112 83 79 122 120 87 8s
1977-7€ 79 82 104 107 98 92 127 125 100 o8
1978-74 144 145 92 95 113 108 13 130 122 117
1979-80 128 130 116 120 122 115 107 99 130 129
19€0-81 113 125 106 112 112 110 148 142 108 105
198782 118 127 96 100 118 115 121 120 115 112
1962-83 81 90 102 105 129 122 os 90 108 105
ALT.E. 0.65 1.17 -0.69 0.37 1.22 1.02 0. 33 ~0.12 1.46 1.3

KEN = KENDRICK,

TRN

= THANSLOG

and A.T.R=AaNNUAL TREND RATE.

8

¥
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showed an increase 6f sbout 1.28 and 1.20 per cent per

annum in the Kendrick snd Translog indices respectively.

Utter Pradesh and Rajssthen slso, have shown
gignificant g8in in the annusl trend rates of the TFP
indices. Gujarat, Keregla and lMaharsshtrs, however, aré
the stetes which experienced down trends in both the
Kendrick snd Translog indices. Perhaps this is mainly
due to the significant downtrend in the capital productivity

in these states over the entire period.

In fhe case of this industry 8lso, 8 striking
feature of the computed Kendrick and Translot indices
is their close correspondence for all-Indis as well as
for the various regions overthe period 1973-74 to 1982-83.
The pesks &and troughs synchronize practically in all

cases,

Printing, Dyeing &nd Bleaching of Cotton Textiles(232):

A Table-4.3 gives dzts on TFP indices in printing,
'dyeingland Bleaching of cotton textiles. It is evident

from this table thst for all-India, Kendrick asnd Trsnslog
indices incressed by sbout 24 snd 35 per cent respectively
over the entire period of study. Their annusal trend rates
were, however, 2,90 and 3.12 per cent per annum respectively.

These indices incressed from 100 in 1973-74 to 159 and
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160 respectively in 1976-77. In 1977-78, they declined
sharply to 133 and 135 respectively and then agsin
started incressing upto as high as 180 and 189
rospectively - untill the last year of our study,
i.e., 1982.83 , when theyagain dropped back to

124 and 135 respectively.

At the state level aleo, the TIP indices showed 8
general uptrend in the states of Gujsrat(2.23 and
2.60 per cent per snnum), Punjab (3.02 and 3.98
per cent per annum) , Eajasthan (4.42 snd 4.90 per cent
per annum) end Uttzr Pradesh (4.23 snd 4.85 per cent
per annum). It is interesting to note that among
these states, Rejasthan and Uttsr Pradesh which
showed the highest incresse in the trend rstes of the
TFP indices, have experienced significant positive
annuél trends in labour productivity slso. In fect, in
Rajasthan and Uttsr Pradesh, the annusl trend rate
0f labour productivity was as high as 8.66 and

11.03 per cent per ennum.

West Bengal is the only state which experienced
8 sharp decrease in both the Kendrick and Tranelog
indices by sbout -2.71 and -3.10 per cent per annum. It
seems that it was meinly due to & marked decline in labour

productivity(-17.42 per cent per anuum) in that steate



Table 4,3

TUTAL PRODUCTIVITY INDICES, INDUSTRY = 232

HARYANA

year MAHARASHTRA GUJRAT KARNATAKA TAMIL NAPU
KEN IRN KEN  IRN KEN TRN_ KEN IRN KEN TRN
1973-74 100 100 100 100 - - - - 100 100
1974-75 160 155 84 102 - - 100 100 143 130
1975=75 150 149 133 150 - - 71 75 110 102
1976=77 155 157 155 152 100 100 82 80 118 110
1977-78 153 154 120 128 66 65 139 135 83 85
1976-79 146 142 156 158 124 124 80 79 85 90
1979-80 173 178 118 128 113 111 91 e9 91 95
1980-81 161 165 133 140 i 49 45 103 100 113 101
1981-82 149 145 122 131 190 182 78 75 169 139
1982-83 139 140 128 142 78 75 117 112 136 118
A.T.K. 5.39 2.92 2,23 2.60 0.53 0.4 0.85 0.77 1.47 1.26

Ccontd.



TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY =~ 232

Year PUNJAR WEST BENG_AL RAJASTHAN UsP. ALL-INDIA
KEN IRN KEN IEN KEN IRN KEN ~ TIRN KEN TRN
1973-74 100 100 100 100 - - 100 100 100 100
1974=-75 141 145 112 117 100 100 118 120 115 110
1975=76 122 120 102 106 - 127 130 181 140 147 140
1976=77 156 158 145 149 180 185 13 132 159 160
1977-78 168 170 65 67 160 161 116 118 133 135
1978-79 186 189 60’ 65 171 170 148 151 149 155
1979~£0 168 173 72 79 152 155 ' 184. 190 148 158
19€£0-81 160 165 79 ' 84 180 186 210 211 152 161
19€1-82 149 155 136 135 108 115 190 194 180 189
1982-83 193 194 92 96 175 ° 182 172 175 124 - 13%
A.T.R. 3.02 3.98 -3.7 -3.10 4.42 4.90 . 4.23  4.85 2.090 3.12

VEN = KENDRIC¥ , TPN = TRANSLOG AND A.T,R. = ANNUAL TREND RATE.

91
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over the entire period of study.

Harayané and Karnatska did not register &ny
significent improvement in the anﬁual trend rastes of the
TFP indices. W e csn see that these are the stetes which
experienced pronounced fluctuations 1in the TFP indices
over the entire period. Sometimes they fa&ll sharply -and
éométimes they increased sharply. There was not sny
significent uptrend or down trend in these two states over

the entire period of study.

A striking festure of the computed Kendrick and

Translog indices for this industry also, is their close
correspondence for 8ll-Indis ss well as for the various
regions over the period 1973-74 to 1982-83. The peaks and

troughs synchronize practicelly in all cases.

Production of Khadi and Weaving and Finishing of

Cotton Textiles in Hand-looms ether than Khadi

. Table-4.4 gives data on TFP Indices in production
of Khadi snd Weaving snd finishing of cotton textiles in
handlooms other than Khadi. It may be easily noted from
this table thast for 8ll1-India Rendrick and Translog indices
of total factor productivity increased by 61 and 70

per cent respectively over the entire period, i.e.,



Table 4.4

TOQTAL FACTOR PEODUCTIVITY INDICES, INDUSTRY - 235

Year KERALA .. A.F, ‘ PUNJAB ALL-INDIA
1973-74 100 100 - - 100 100 100 100 100 100
1674=75 109 111 - - 86 89 - - 119 127
1975-76 88 92 100 100 2 85 - - 18 125
1976-717 103 102 113 109 78 84 - “ 121 128
1977-7¢€ 107 104 148 138 81 81 88 92 126 138
197€-79 €6 85 153 . 150 75 7e 55 60 122 126
1979-80 108 108 202 197 69 75 61 65 188 189
1980-81 110 109 147 155 80 83 57 62 182 1e8
1981-82 114 7 163 170 75 ¢ 58 . 66 142 164
1982-83 © 110 107 150 138 79 80 53 60 161 17¢
A.T.K. ~0.68 -1.07 5.22 5.02 -3.31 ~2.89 -5.80 =3.48 LA 4.55
KEN = KENDRICK, TRK = TFANSLOG and A.T.R. = ANNUAL TREND RATE,

93
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between 1973-T4 to 1982-83. Their ennusl trend rate at
4,26 and 4.55 per cent 8lso look quite impressive. They
incressed from 100 in 1973-74 to the pesk of their light
as 188 and 189 respectively in 1979-80 . - In the next
two yesrs, i.e. in 1980-81 snd 1981-82, they suffered a
decline, but in the last year of our study, they again

picked ﬁpto 161 and 170 respectively.

At the state level, Uttar Pradesh registered the
highest annual trend rates in the Kendrick and Translog
indices by about 5.22 and 5.02 per cent respectively.
main reason behind this significent uptrend in the TFP
indices in Uttesr Pradesh seems tc be the significant
positive increase in the annusal trend rate of both the
labbur‘and capital productivity there. As we have
already seen in the last chapter, labour and capital
productivity increased &t & rate of 6.66 and 8.89

-per cent per annum in Utter Pradesh.

Funjab showed the steepest decline in the annual
trend retes of the TFP indices (by -5.80 and ~3.48 per
cent), followed by Andhrs Pradesh (-3.31 end -2.89 per
cent) and Kerala (-0.68 and -1.07 per cent). In the
lest chapt¥er, we have 8lready seen that the annusl
trend rates of capital productivity in these ststes

were showing significent decline. TFor instance, in

The
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Andhrs Pradesh and Punjab, the annual trend rates of

capital productivity were recorded as -10,88 &nd

-7.48 per cent respectively.

Neaving and Finishing of Cotton Textiles in
Power-looms (236)

In Tsble -4.5 are set out the indices of total
factor productivity in weaving 8nd finishing of cotton
textiles in power-looms. As it is evident from this

table, for 8ll-Indis; while Translog index showed &
nominai incresse in the annual trend rate (0,67 per cent),
Kendrick index registered a declining annual trend

rate 0f -1.39 per cent. Both these indices sare

showing proncunced fluctuations. It seems that s

nominal increase in Translog index and & decline

»ip Kerndrick index for all-India is mainly due to the

over-powering of the negétive annual trend rate of
capital productivity (-5.21 per cent) over that of

positively incressing lsbour productivity (1.29 per cent).

At the state leve, Gujsrat, Orissa, Tamil Nadu
and West Bengsl showed & genersl wup-trend in both
of these TIP indices. We-may also notice pronounced

flucutstions in the TFP indices in these states.



_Table 4.5

TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY 236
x'ear TAMIL NADU ORISSA WESR® BENGAL GUJRAT U.P.
KEN TRN KEN TRN KEN TRN KEN TRN KEN TRN
1973-74 100 100 100 100 - - - - - 100 150
197475 108 108 - - 100 100 100 100 67 70
1975-76 119 120 153 150 141 139 142 124 73 82
1976=77 130 130 107 110 152 155 77 74 71 75
197778 114 115 108 112 135 140 60 64 102 108
197e-79 132 137 137 145 136 142 120 115 89 92
1975-80 149 151 177 179 106 115 189 173 94 102
1980-81 95 102 100 110 124 131 149 145 112 119
1981-82 88 95 99 104 161 168 107 105 88 97
1982-83 102 108 163 170 170 179 121 117 119 128
A.T.R. 1.39 1.88 4.32 4,69 3.92 4,27 2.3 2,03 -0.36 0.84
Contd,
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TOTAL PREODUCTIVITY INDICES, INDUSTRY -~ 236

Year KERALA ALL-INDIA
KEN TRM ' _KEN IRN
1973-74 100 100 : 100 100
1974=75 89 88 89 90
197576 - - 120 118
1976=77 - - 112 115
1977¢78 151 154 104 108
1978-79 142 148 71 79
1879-80 86 96 107 . 117
1980~81 39 47 80 83
1981-82 77 83 79 92
1982-83 44 52 113 - 119
AT K. -7.03 -6.42 -1.3 0.67

KEN = KENDKRICK , TRM =TRANSLOC A.T.k, =ANNUAL TREND RATE.
9y
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Keraia is8 the gtate which experienced @ sharp decline
in the snnual trend rates of these TFPlindices. They
went down there by -7.03 and -6.42 per cent per annum
respectively. In fsct, lebour and cepital productivity
- had 8lso declined in Ferala by =7.75 and -5,41 per cent

per annun,

- Once sgain we maéy notice thet a striking feature of
the computed Kendrick end Translog indices for this
industry is their cloée correspondence for all-India
as well as for the various states over the entire period
of our study. The péaks and troughs synchronize

practicslly in 81l cases . Exceptions are very few.

Production Function ETstimates:

The production function employed in this study is

of a Cobb-Douglas form of the following type -
log Y= A + a.log K+ b, logl

Where, Y,K and L estimate value added, capital and lasbour
respectively. A is the empiricasl coefficient which measures
Hickgneutral technological changes. ‘'a' and 'b' are
coefficients thet determine capitsl intensity and returms

to scale,
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We have worked out time series regression estimates
of the Cobb-Tougles production function for 8ll the
five cotton textile indue+tries at three-digit level which
have been our subject of study. Separate production
‘functions are estimeted for all-India as well as for
different states 6f India., We shell exsmine below

several sspects of these estimates.

(A) Table-5.1 summarises the regreesion estimates of
Cobb-Douglas production function in cotton ginning,
cleaning and bailing industry. It is evidenf from this
‘table that the fit as given by R2 corrected for degrees
of.freedom, is not good for many ststes such as Harayana,
Ksrnatska, Maharashtra, Punjab and Temil Nadu. However,
the value of K2 is high in states such as Andhra

Pradesh,'Gujarat, Madhya Pradesh, Rajessthan and in

all1-India 8lso.

Capital coefficients are significent in case of
Andhra Pradesh, Wadhys Pradesh and Temil Nadu. It means
veristions in output.seem to be significantly relasted
to vsriations in capitel in these states. OCn the other
hand, labour coefficients are significant for Gujerat,
tahsreshtra, Rajesthen end for 8ll-Indis, It mesns,
variations in output seem to be significantly relsted to

veristions in lsbour in these regions.



Table 5,1 3 Estimates of

Cobb-Douglas Production Function, INDUSTRY-230

Dependent Varisble: (log GVA)
State Constsnt Coeff. of Coeff, of R2 Returns to No. of
(A) log FCT log WT Scale observations
(a) (v) .
AP -3.91 117" 0.39" " Q92 1.56 10
(0.22) (0.15)
_ (0.56) (0.37)
HER 6.52 -0.09 0.89 -0e12 0.80 10
(0.18) (0.72)
ERTK -3.20 0.12 1431 0.33 1.43 10
(0.45) (0.85)
L X X ]
MHRS 3.38 -0.05 0.95 0.21 0.90 10
(0.44) (0.40)
1 ~2.03 1.1 ?.34 0.67 1.45 10
(0.40) 0.41) c
PJB 777 _~0.07 1.19 )
nIST ~2.60 c.38 1.00""" 0.52 1.238 10
T 8.47 0.44"" 0.23 0.36 0.67 10
(0.14) (0.35)
ALL-INDIA -3.22 0.136 0.95' 0.82 1.31 10
(0.24) (0.25)

* Significant at 1% level, ** Significent at 5% level, *** Significsnt at 107 level.
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Returns to scasle estimates are found to be grester
then unity for 8ll-Indie (ss well ss for the majority of
the states. This implies that in most of the states,
increasing returns to 8cale sre prevailing in this
industry. The exceptions, however, are Hareysens,
maharashtra and Temil Nadu where the value of the
returns to scale estimates, is below unity, implyineg

- decreasing returns to scale in these ststes.

(B) In Table-5.2 sre sot out the regression estimates of
Cobb-Douglas production function in cotton spinning,
weaving, shrinking, sanforising, mercerising and
finishing of cotton textiles in mills. 4#s it is evident
from this teble, the fit, s8 given by K2 ig generally
bad in &ll ecuations eecept those relating to Punjab,

Harasyana, Xaherashtra end hledhya Preadesh.

Cepitel coefficient has been found to be significant
only in cse of lladhya Pradesh. A4nd Qith & few
exceptions, capital coefficients are negative in the
majority of the ststes, On the other. hand , labour
coefficients are significent in csasse of Harayans,
Mahsrashtra , Punjsb, Rajasthsn, Uttar Pradesh snd for

8ll1-India.



Table - 5.2: Estimates of Cob¥- Douglas Production Function, INDUSTRY -z31

Dependent Veriable: (log GVA)

—-—

State Constant Coeff, of Coeff, of -5
(4) log FCT log WT R Return to No. of
%a) (b) Scale Observations
AP 2.86 0.73 0.33 0.20 1.06 10
(0.28) (1.09)
BHR 1.23 -0.23 1.11 0.11 0.88 10
(0.82) (0.73) ‘
(0.22) (0.46) ,
HER 034 -0.36 1.61"" 0.61 1.25 10
(0.34) (0.51)
KRL -7.45 0.17 1.23 0.43 1.06 10 _
' (0.37) (0.81) o
oo
KRTK 14,53 -0.03 0.68 -.28 0.65 10
(0.64) (1.97)
MHRS 8.84 ~0.27 0.78"" 0.53 0.51 10
(0.45) (0.24)
MP 2.62 0.76" 0.21 0.59 0 .97 10
(0.27) (0.45)
ORS 4,82 0.85 0.27 -0.12 1.12 10
(0.86) (0.90)
PJB -3.16 -0.139 1,47 0.87 1.08 10
(0.27) (0.20)

—— T T et . e e e T e e

Contd...



Table 5.2(Contd)
;_Estimates of Cobb- Douglas Production Function, INDUSTRY- 231

Dependent Varisble 3 (log GVA)

State Constant - Coeff. of . - Return to Ro, of
(A) log FCT Qoeff. of R? Scale observations
(a log WT _
(v)
RIST 5.13 -0.18 1.05 " 0.40 0.87 10
(0.39) (0.29)
™ 0.41 0.18 0.96 0.08 1.14 10
(0.38) (0.42)
UP -3.36 ~0.15 2.55"' 0.27 1.40 10
(0.25) 0.69)
WB 0.56 0.25 0.84 0.40 1.09 10 ég
(0.23) (0.92)
ALI- INDTA -6.91 0.23 1.41 0.12 1.64 10
(0.21) (0.83)

* Significsnt at 1% level.
»¢ Signifiocsnt at 57 level.
seeSignificant at 10% level.
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For Maharashtra, the returns to scsle estimate is
below unity, implying decressing returne to scsle. For
Vedhra Pradesh and Punjab, however, these are almost equal
to unity, implying constant returns to scale in this

industry.

(C) In Table-5.3 sre set out the regression estimates of Cobb-
Louglas production functiog'fcr 'printing, dyeing and
bleaching of cotfon textiles'. As it cen be seen from

the value of sz s, the fit is generally good in all

equations. Cnly the equations dealing with Maharashtra

end Uttsr Pradesh sre showing low values of R-2,

Capitel coefficient are found to be significsnt
for Karnstaks, Uttar Pradesh as well 8ss for all-Indis.
Thus, the regression estimates of Cobb-Douglés production
f&nction ghow that varietions in output are significsntly
related to varistions in capitsl in these states, so far as
this particuler industry is concermed ., OCn the otbér
hand, labour coefficlients have been found to be sigrificant
in csse of lahersshtra , Rajasthan, Tamil Nadu snd West

Bengsal.

Returns to séale estimates have been found to be
grester than unity for all-Indis as well &s for Gujaret and

Rajasthan., TFor Harayana, Karnateks and Temil Nadu, however,



=~
Teble - 5.3 :Estimates of Cobbs Douglas Production Function, INDUSTRY -232
Dependent Vaerisble s (log GVA)

State Constznt Coeff., of Coeff, of §2 Returh to No. of
(A) log FCT log Wt Scale observation:
Ta) o)
GJT 0.07 0.66 0.40 0.92 1.06 10
(0.53) (0.63)
HEN -5.57 0.89 0.03 0.79 0.92 7
' (0.56) (1.54)
KRTK 0.79 0.74" " ?.23 u 0.78 0.97 9
| (0.21) 0.36)
MHRS -1.15 0.22 0.89""" 0.44 1.01 10
(0.37) (0.35)
PJB - - - - - - -
RJST ~1.49 0.05 1.50" 0.82 1.55 9
. ' (0.32) (0.44) —
™ -0.64 -0.31 1.34°" 0.60 1.03 10 1
(0.41) (0.67)
UP 0.49 ©o0.78"" 0.19 0.35 0.97 10
| (0.31) (0.26) '
B 1.01 ~0.44 1.24" 0.77 0.80 10
‘ (0.80) (0.29)
ALL-INDIA 2.53 1.24°" -0.19 0.72 1.05 10

*» Significent at 1% level, ** Significant at 5% level, *%% Significent et 10% level.
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returns to scale estimetes sre almost equel to unity,

implying constant returne to scale in this industry.

(D) Tseble-5.4 brings into 1light the regression estimates
vof Cobb-Douglas production function in 'production of
Khadi snd weaving and finishing of cotton textiles in
handlooms other than Khsdi'. As it is evident from the
teble, the fit es given by 2 ig good for all-India es
well és for many states such as Andhra Pradesh, Kerala,

Punjab snd West Bengal.

Capital coefficients asre significant for all-India
as well as for Punjad énd West Bengal. Cn the other hand,

labour coefficients are significant for Andhra Prsdesh

and Punjab.

From returns to scsle estimstes for this indﬁstry,
it is evident that in Andhrs Pradesh , Kerala snd Punjab,
decreasing returns to scele is prevailing. Eowever, in
West Bengel and in Indis as & whole, returns to scsle
estimates are greaterlthan unity,implying the presence

of incressing returns to scale.

(E) In Table-5.5 sre set out the regression estimstes
of Cobb-Douglas production function in 'Weaving and

finishing of cotton textiles in power-looms', A4s it cun

2

be seen, the fit, as given by R™°, is genpraily good for
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Tsble 5.4 : Estimates of Cobb- Douglas Production Function, INDUSTRY - 235

¥

-4

Dependent Variable : (log GVA)

-— -

State Constant Coeff. of Coeff. of 52 Returns to No. of
(A) 10% §CT log VT : Scale observationes
a
AP 0.44 | 0.09 0.78 0.94 0.87 10
(0.05) (c.12)
KRL 1,74 0.07 0.89 0.68 0.96 10
(0.48) (0.71)
KRTK 3.72 0.22 0.24 —0.54 0.46 5
(0.23) (0.99)
PJIB 0.59 - 0.49"" 0.40 0.78 0.89 7
UP 6.16 0.58 -0.45 -0.17 0.13 8 I
(0.89) (1.54)
"B -5.09 0.65" 0.64 0.80 1.29 9
| (0.12) (0.24) A
ALL-INDIA ~2.88 0.32"" 115" 0.85 1,47 10
(0.13) (0.34)

® Significant at 1% level.
#»+ Significent at 5% level.

*#+3ignificant at 10% level.
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Table 5.5 1 Estimates of Cobb- Douglas Production Punction, INDUSTRY - 236

Dependent Variable 3 (log GVA)

.State Constant Coeff, of Coeff. of -5 Return to No. of
(A) log FCT log WT ' R Scale observations
GJT ~6.16 —1.65 " 3.16" 0.73 1.51 9
(0.74) (0.78 ) '
KRL 5.75 -0.44 0.69 ~0.28 0.25 8
| (0.64) (1.74)
MHRS -0.28 0.52 0.65 © 0.78 1.17 10
(0.75) (0.88)
ORS . 0.94 0.36 0.85 0.64 1.21 9
- (0.55) (0.68)
o 1.47 0.64""" 0.26 0.91 0.90 10 _
(0.23) (0.36) -
™ » e~
UP -0.42 0.15 1.12 0.97 1.17 10
(0.04) (0.07) '
"VB 1.62 0056 0055 0042 1.11 9
(1.18) (1.63)
ALL-INDIA  1.19 0.12 0.89"" 0.86 1.01 10
(0.18) (0.30) '

* Significent at 1% level, ** Significant at 5% level,

#e# Significant at 10% level.
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2ll equations except that relating to ¥Yerala and West

Bengal.

Coefficient of capital has turned out to be
significant in case of Gujarat, Tamil Nsdu and Uttar
Pradesh. On the othe; hand, labour coefficient 1s‘
significant in case of Gujarat, Uttar Pradesh and in
India as a whole. Thus, according to the Cohb-Douglas
production function estimatea, Gujarat.and~Uttar Pradesh
are the only states‘wﬁére both labour and capital coefficients

have turned out to be significant.

Returns to scale estimates were found to be greater
than unity and thereby implying increasing returns to
scale, in csse of Gujarat and Orissa, However, for
Meharashtrg, Tamil Nadu, Uttar Pradesh and for all-India,
returns to scazle estimates were almost equal to one. This
suggests the prevalence of the constant returns to scsle in

these regions,
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Summarzz

Both the Kendrick and Translog indices of total
factor osroductivity have shown a general uptrend over the
entire period of our study, for all-India 28 well as for
the various states. The eXzeptions, however, are Gujarat,
Xerala, XYaharashtra and Punjab in industry-231, Vest
Bengal in industry-232; Punjab snd Andhra Pradesh
in industry-235 and Kerala again in industry-236.

In these states, the TFP indices showed either a

declining or a stagnating trend rate.

A striking feature of the compueted TFP indices
is their close correspondence for all-India as well as for
various regions over the period 1973-74 to 1982.83. The

peaks and troughs synchronize practically in all cases.

In cotton ginning, cleaning and bailing(230) and
in cotton spinning, weaving , shrinking, etc,{231), the

fit of Cobb-Douglas production function &s given by R2

corrected for degrees of freedom, is generally, not good
for many states., However, in the other three cotton
textile industries (i.e. indus‘ry-232, 235 snd 236),

the vslue of R"2 is generally high for most of the states.
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CHAPTER - S

WAGE TRENDS AND WAGE-PRODUCTIVITY LINKAGE

In this chapter, our main emphasis is to find out
wage-productivity relationship in various cotton textile
1ndﬁstries of India. 'We would fry to examine whether
incrrases in labour bnoductivity hzve led to increases in
wages per worker or not. 3But before doing so, it would be
. proper to look st the trends in wages in these industries.,
Analysis of trends in wages is important both for its

welfare and Zor its incentive implications.

For studyingvthe trends in wages, we have worked
out the ratios of wages per worker for all the major
gtates as well as for all-India, in all the five cotton
textile industries of India at the.three digit level. On
the other hand, in order to find out wage productivity
lhnkage in these industries, we have regreésed wazes
per worker on labour productivity in all the years of
our study. Ye shall examine below seversal 3spects of these

findings.

Cotton Ginning, Cleaning and Bailing (230)

In Teble-6.1 are set out wages per worker in the

cotton ginning, cleaning and bailing industry. The table
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brings out significently rising trend in wages for most

of the states as well as for all-India.

Tor all-India, wsges per worker increased by about
2.4 ver cent over the entire period of our study(i.e,
between 1373-T74 to 1982.83), the snnual trend rate being
1.02 per cent. At the regional level, Andhra Pradesh
recorded the highest increase in the annual'trend rate of
wages per worker of about 3.64 per cent, followed by
Gujarat (2.08 per cent), Tamil Nadu (1.99 per cent) and
Madhya Pradesh (1.87 per cent). Msherashtra snd Rasjasthan
are the two states where the annusl trend rate of wages
per worker suffered a decline of 8bout -0.80 snd -0.64

per cent per annum respectively.

Cne may notice wide spread inter-regional wage
veriations in the cotton ginning, cleaning and bailing
industry. ©On an saverage, weges per worker is highest
in Punjab snd Haryana and lowest in Andhra Pradesh and
Msdhys ©Pradesh. In fact, the coerfficient of variation
of wages per worker as worked out for the najor states
where this industry is located never stood below 35 per

cent during the entire period of our study.

Since workers sre paid out of what they produce,

it is natural to seek 8 relationship between their weges



TanLE-6- |

WAGE RATE PER WORKER INDUSTRY = 230 (In thousand &)

Year GJT MHR3 PJB MP T™N RJST KRTK HRN AP INDIA
1973-74 0.64 0.75 1.85 0.55 0.64 0.98 0.59 1.27 0.61 0.72
1974-75 0.40 0.52 1.48 0.32 0.63 0.79 0.51 0.89 0.59 0.69
1975-76 0.47 0.68 1.98 0.47 0.61 0.98 . 0.75 1.13 0.69 0.62
1976717 0.46 " 0.55 1.54 0.41 0.66 1.00 0.56 1.14 0.62 0.58
1977-78 0.5& 0.65 1.38 0.45 0.62 0.92 0.54 1.12 0.64 0.68
197679 0.80 0.72 1.62 0.49 0.74 1.19 0.68- 1.69 0.65 0.7
1979-80 0.76 0.66 1.60 0.58 0.85 1.23 0.85 1.56 0.67 0.77
1960-81 0.68 0.70 1.67 0.63 0.71 1.28 0.74 1.74 0.74 0.75
1981-82 0.67 0.67 1.60 0.62 0.61 1.02 0,58 . 1.54 0.75 0.72
1982-83 0.80 0.74 1.90 0.80 0.84 1.23 0.85 1.46 0.91 0.89

A.T.R. 2,08 -0.80 -0.64 1.87 1.99 1.28 1.60 1.40 3.64 1.02

A.T.R = Annual trend rate.
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‘TA3L5—7¢j \A@qe—PhoDucTnHTY LqugQE IND-230

»

Year Constant of the Coefficient of Productivity Rz
Equation ’ (GVA/WT)
==
(0.06)
» .
_ (0.04)
1975=76 0.22 0.23» 0.95
(0.02)
1976=77 0.08 0.28% 0.97
(0.02)
(0.06)
- (0.06) _
1979-80 0.91 0,05%ns 0.20 ‘T
(0.02) =
1980-81 0.92 0,07 % 0.50
(0.02)
1981-82 0.30 0.24* 0.69
(0.05)
1982-83 0.13 0,35#% 0.94
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and productivity. We, therefore, regress weges per worker
of the major regions where this industry is located, on
their lsbour productivity and obtein the results as

gset out in Table - 7.1.

From the vslues of simple R2 given in the table,
it is evident that productivity is 'significant in
explaining the trends inxwagea per worker in the cotton
ginning, clesning and bailing industry. Productivity
éxplains about 74 per cent of the varistions in wages

per worker in 1973-74, the initiel year of our study.

In the next three yeers, the value of R? went on to
increese further. In fact, during 1976-77, R? improved

to a8 record level of 0.97.

Cotton Spinning, Weaving, Shrinking,; Sanforising,

Mercericing and Finishing of Cotton Textiles in Mills (231)

Wages per worker in the cotton spinning, weaving,
shrinking, etc. industry are presented in Table-6.2.
This tsble brings out significantly rising trend in
‘wages per worker for slmost all the states as well as

for sll-Indis,

Por all-India, wages per worker incressed by atout

2 9 per cent overthe entire period of our study, the trend
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rste being 2:24 per cent per annum, At the regional
level, Bihar showed the highest incresse in the sannual
trend rete of wsges per worker of about 7.78 per cént,
followed by Karnstaka (6.35 per cent), Rejasthan(4.04 per cent)
(4,04 per cent) snd Punjsb (3.77 per cent). In Madhya
Predesh, Kerals, West Bengsl and Tamil Nadu, weges per
worker incressed by 1.78 to 3.1 per cent per annum.

Cn the other hand, Andhra Prsdesh, Earayana and
Mshsrashtrs experienced some what 1ower increase 1in
wages per worker in this'industry. drissa was the only
state which showed an oversll decresse in the wages

per worker in this industry. In fact, the ennusl

trend rste of wesges per worker in Orissa stands out

at -1.06 per cent,

Cn the basis of the values of weges per worker
during different yesrs of our study, we notice & high
degree of inter-regional wage varistions in this
particular industry. Nevertheless, varietions in this
industry sre not ss high 8s in the csse of cotton
ginning, cleening &nd bailing industry. On en 8aversge,
wages per worker is high in case of Maharashtra, Gujsesrat,
Kersls and lMadhyes Pradesh, snd low in case of Bihar,

Harayesna and Orissa. The oo-efficient of variation of



WAGE RATE PER WORKER INDUSTRY = 231

TARLE-6-2

Year HRN PJB wB _ BHR INDIA
197 3-74 3.23 2.36 3.82 2,05 4.41
1974-75 3.16 2.58 3.74 2.43 4.33
1975-76 3.94 3.21 4.82 3.1% 5.24
1976=177 3.04 3. 27 4.13 2.94 4.86
1977-78 2.7% 3.17 3.92 2.98 4.51
1978=79 3.69 3.20 4,68 3.40 5 .08
197980 3,37 3.20 4.76 3.16 5.19
19g0-81 3.69 3.24 4.89 3.98 5.52
1981-82 3.43 3.63 4,77 4.40 5.53
1982=83 4.05 3.92 5.35 4. 31 5.69
A.T.R. 1.25 3.77 3.13 7.78 2.24

A.T.R.

\

= ANNUAL TREND RATE,
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TARLE ¢ 2 (Lontd)

WAGE KATE PER WORKER INDUSTRY = 231

(in thousand &)

vear GJT TN MHRS up MP KPTK AP RJIST KRL ORS
1973=74 4.94 4.60 5.07 3.56 4.50 3.05 4.53 3.53 4,21 3.66
1974~75 4.87 4.21 4,62 3.99 4.61 3.26 2.92 3.41 4.10 3.02
1975=76 5.65 5431 5.92 4,23 5,24 3.44 3.34 4,31 5.23 3,22
1976-77 5.17 5.12 5.48 3,97 4.92 3.39 3.52 3.97 4.59 3.32
197778 4.88 4.65 5.01 3.79 4.60 3.19 3.16 4,04 4,05 3,15
1978-79 5.53 S.43 5.62 4.16 5,26 3.53 3.38 4,64 4.49 1.38
1979-80 5.58 5.20 5.84 4,56 5.09 4.17 3,40 4,74 5.38 2.70
1980-81 5,71 5.97 6.16 4.87 5.40 4.64 4,30 4.92 5.78 2.06
1981-82 5.92 5.82 5.89 5.37 5.70 5.24 4.52 5.27 5.58 3.10
1982-83 5,72 6.19 5.80 5.27 6.29 6.04 5.04 5.37 5.32 2.40
A.T.R. 1.89 1.95% 1.45 4,11 2,23 6.35 0.28 4,04 1.7¢ ~-1.06

A.T.R. = ANNUAL TREND RATE,
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Contd.



TABLE_7¢1;\wquE—PQoDUCTWVFTY Linkagr

,1HD =273

Year Constant of the Coefficient of Productivity R2
Equation : '

(0.05)

1974-75 1.42 0.03* 0.74
(0.04)

1975=76 2.11 0. 35* 0.58
(0.08)

1976-=77 1.00 0,43% 0.63
(0.09)
(0.06)

1978"79 1.64 oo 32‘ 0055 e
(0008) —

1979-80 2.17 0. 23 0.38 ©
(0.08)

196 0-81 2.09 0.20% 0.79
(0.04)

1981-82 2,66 O.14%% 0.26
(0.06)




12U

wages per worker as worked out for the major states where
this industry is locsted, never stood below 18 per cent

during the>entire period of our study.

In order to establish & linkage between wages &nd
productivity, we regress wages per worker of the major
regions where this industry is located, on their labour
productivity and objain the results as set out

in Table- 7 R

Prom the values of aimplé R2 given in this tsble,
it is evident that productivity is significant in
explaining the trends in wsges per worker in the cotton
spinning, weaving, shrinking, etc. industry. TFroductivity
explains about 66 per cent of the va;iations in wages per
worker in 1973-74 and 74 per cent of the variations in
1974;75. In 1982-83, the vslue of R2 was as high as
0.81 . | -

In 197980 and 1981-82, however, productivity
expleins only about 38 per cent and 26 per cent of the

varistions in wages per worker respectively.

Printing, Dyeing and Bleaching of Cotton Textiles(232)

In table-6.2 are set out wages per worker in printing,
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dyeing and bleaching of cotton textiles., This table
brings out significantly rising trend in wages for

elmost 81l the states es well as for all-Indis.

For 8ll1-Indis, wages per worker increessed by about
35 per cent over the entire period of our study, i.e.,
1973-74 to 1982-83. 'In fact, the velue of wages per
worker iﬁcreaeed from 3.04 units in 1973-74 to 4.10 units

in 1982-83, the annual trend rate being 2.15 per cent.

Af the regionai level, ¥arnastaska showed the
highest incresse in the snnusl trend rate of wages
per worker of about'7.77 per cent, followed by
Rajasthan (7.03 per cent) and West Bengal (4.24 per cent).
In Gujarat, Msharsshtra, Tamil Nadu and Utter Prsdesh, -
wages per worker increased by about 2.08 to 2.66 per cent
per annum., FEarayana, however, registered a.decline of

~0.40 per cent per annum in the wages per worker trend.

On the basis of the velues of wages per worker
during different years of our study, we notice & high
degree of 1nter-reg;onal wage variations in printing,
dyeing and blesching of cotton textiles, Nevertheless,
veristions in this industry are not as high as in the

case of cotton ginning , cleaning and bailing industry.




TARLE-¢ 3

WAGE RATE PER WORKER INDUSTRY - 232
(in thousand &s)
Year MHRS GJT HRN KRTK TN PJB WB RJST UP INDIA
1973-74 3.42 1.94 - - 3.05 2.48 2,02 = 1.87 3,04
1974-75 3.61 1.95 - 2.34 3.30 1.81 2,18 1.78 1.95 3,16
197576 4.64 2,32 - 3.74 3.47 2.50 2.25  1.43 2.29 3.89
1976-77 4.26 2.20 3.83 3,39 3.13 2,87 2.7 2,67 3.01 3.64
1977-78 4.27 2.15 3.59 2,99 3,14 3.19 2,48 2.47 2.76 3.58
1978-79 4.1 2.59 3.93 3.25 3.32 2.98 2.51 2.75 2.11 3.62
1979-80 4.51 2,50 3.66 4.04 2.70 2,92 2,78 2.75 2.73  3.62
1980-81 4,70 2.50 2.50 4.27 3.40 3.16 2.98  2.95 2.20 3.64
1981-82 5,05 2.41 4.06 5.34 3.72 3.91 3.3  2.98 2,79 3.95
1082-83 4,91 2,59 3.95 S.22 4.06 3,69 3,66 3.63 2.83 4.10
A.T.R. 2.95 2.46 -0.40 7.77 2.08 2,28 4.24 7,03 2.66 2.15

A.T.R = ANNUAL TREND RATE.




TABLE-7-3° WAGE- PropucTiviTY Linkac =

JIP1D-2152
Year Constant of the -f_goefficienf of Productivity R2
Equation o :
197374 0. 34 . o 0.21% 0.84
. ' (0.04)
©1974=75. ‘ ‘ 0.68 . 0.37% : 0.79
S _ | (0.08)
1975-76 0.50 © 0.30% 0.74
(0.07)
(0.,05)
' (0.16)
1978-79 0.77 © 0.23% 0.58
. (0.06)
1979-80 1,12 0,19+ 0.81 -
. (0.04) c.-
(0.06)
1981-82 0,96 ' 0.24 0.90
(0.04)
1982-83 121 L. O, 12%% 0.45
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On ean aversge, higher wages per worker were noticed in
the case of Maharashtra, Karnatake and Tamil Nadu. OCn
the other hend, wsges per worker were low in case of
Rsjasthen &nd Utter Pradesh. The coefficient of
variation of wages per worker as worked out fér the
major stétes where this industry 1s located etends

at roughly between 20 per,éent to 27 per cent during

the entire period of our study.

Interesting results follow f:om:the regression
of wages per worker of the major regions where.this
~ industry is locsted, on their labour productivity, The
coefficients of regression as given in Teble- 7.3.
indicate tbat productivity is significantly related to

rise in wages per worker over time,

Productivity explains &bout 84 per cent of the
varistions in weges per worker in 1973-74 , the initisl
year of our gtudy. During 1974-75 to 1976-77 also,
productivity explains 74 per cent to 80 per cent of the
variations in wages per worker in this industry. 1In
1977-78 8nd agein in 1982-83, however, the value of
R2 is not very high. This shows that during these
two yesrs, productivity has not been able to explain

varietions in wasges per worker significantly.
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Production of Khadi and Wesving snd Finishing of Cotton

Textiles in Hand-looms other than Khadi

Batios of wages per worker in production of Khadi
end weaving and finishing of cotton textiles in hand-
" looms other fhan Fhedi are presented in Table-6.4.
This table clearly brings out @ significent rise in
wagéé per worker in verious ststes &s well 8s in all=-

India .

\

At the”all;India levél, wages per worker patin
registered en increase of about 40 per cent over the
entire period 6f our study. Its snnusl trend rste stood
at about 2.08 per cent per snnum. At the regional level,
Andhra Pradesh registered an increase of sbout 77 per cent
over the entire pefiod of our sfudy, the ennusl trend rate
being 2.71 per cent. In West Bengsal also, wages per'
worker incressed by sbout 48 per cent 6ver the entire
period of our study, the annusal \trend rete being 2.22 per
cent, In Kerala,‘howéver, wages\ per worker increased by

only about 1.19 per cent per annum.

In Uttar Pradesh, between 1975-76 and 1982-83,
wages per worker increaéed by sbout 22 per cent. Here the
trend rete of increase stood at-1.5q per cent per &nnum.

And in Karnataka, between 1978-79 and 1982-83,



TARLE- 6 4
WAGE RATE PER WORKER INDUSTRY = 235

({in thousand &)

UP AP pPJB KRTK INDIA

Year KRL WB

197374 2.41 - . - 1.06 0.21 = 1.80
1974-75 1.87 1.99 - o.e9-—————f'1T*"—;—'—_—_——i?—_ﬂ————__—_‘;.73
1975-76 2.41 2.43——""———3—?;———_———'—}.26 - ‘ - 1.80

”—“”"—*~——_’—._———’~‘———_1.54 2.27 1.32 - - 1.89

197677 2,30
1977-78 1.93 2,12 2.04 1.43 0.25 - 1.87
1978-79 2.29 2.70 2.39 1.57 079 - 1.02 1.90
1979-80 2.25 2,55 2.52 1.51 . 0.41 ' 1.04 1.94
1980-81 2.58 2.70 2.55 1.78 0.43 1.00 2.19
1981-62 2.57 2.74 2.44 1.15. 0.31 1.55 2.05
1982-83 3.19 2,94 2.68 1.88 0.38 1.59 2.54
A.T.R. 1.19 2.22 1.51 2.71 9.30 7.01 2.08

A.T.F = ANNUAL TREND RATE, .

12¢
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T}Bu5_7¢4jVVAQE~PRODUCTHNT\’(JNKAQE—HH>23S

Year - Constant of the Coefficient of Productivity R2
Equation

197 3=74 ~04 26 0.,59* 0.98
(0.05)

1974=75 0.31 0.21% 0.70
(0.05)

1975-76 0.92 0.22 0.43
(0.14)

1976=77 1 28 ov2y——— 0.30
(0.12)

1977178 1.07 0.24% 0.66

1978=-79 117 0, 28% 0.75
(0.05) -

1980-81 1.11 0.22% 0.65
(0.C5)

1981-82 1.18 0.32% 0.68

' (0.08)

1982-83 1.22 0.,27% 0.85

(0.04)

NOTE: Figures in brackets are standard errors of respective coefficients,
# Significant at 1% level.



wages per worker increased by about 7.01 per cent per annum.

In order to establish a linkage between weges and
productivity,'we have regressed wages per worker of the
major regions of thies industry, on their labour productivity

and obtasined the results \as set out in Table- 7.4.

From tbe-values of simple R2 given in this table,
it is evident thet in 'production of Khadi & Weaving
end finishing of cotton textiles in hand-looms other
than Khédiﬁ productivity is \significant in explaining
the trends in wages per worker in almost all the years

of our study, except 1975-76 and 1976-77.

It is interesting to mote that in 1973-T4,
productivity explains almost 98, per cent of the varistions
in wages per worker. In the last yesr of our study elso,
productivity explains'nearly 85 per cent of the variations
in‘wagee per worker. In 1974-75\8nd 1975-76, however,
the value of R* turns out to be only 0.43 and 0.30
respectively, indicsting insignificance of productivity
in expleining variatione in wages per worker in these
years, In 8all thé other yesrs of our study, the vslue

of R? is fairly high (between 0.62 to 0.75).



T~
AN

Weaving and Finishing of Cotton Textiles in Power-looms

In’Table-6.5 are set out the ratios of wages per
worker in'weaving and finishing of cotton textiles in
power-looms' , The table brings out significantly
rising trehd in wéges for alm%st all the mejor states

as well as for a;l-India.

For all-Indis,wages per worker increased by

about 31 per cent over the entire period, (i.e., 1973-74

to 1982-83), the snnual trend rate being 2.72 per cent.

At the regional level, Msharashtra recorded the’

highest increase in the snnual|trend rate of wesges

per worker of about 4.92 per cent, followed by Gujarat
(3.27 per cent). In Orisssa, T?mil Nadu and West Bengal,
wsges per worker increased &t ébout 2,02 per cent to

2,98 per cent per annum.

In case of this industry (slso, we notice wide spread

inter-regional wege variations [during different yesre
of.our sfudy. On an average, wages per worker is higher
in Maharsshtras, Gujarat and-Tam&l Nadu., On the other
hand, wages per worker is fairly low in U.P., and Orissa.
In fact, the coefficient of vargation of wages per

worker &8s worked out for the major staetes where this



TABLE - 6,5

WAGE RATE PER WORKER INDUSTRY - 236

(in thousand &)

‘A.T.R = ANNUAL TREND RATE.

\YaarN\Wmms wB GJT up KRL INDIA
1973-74 1.79 1.89 2.00 \-\\1._4§\_ 1.99 1.75
1974-75 1.53 - 2431 1.63 1.47 1.52 W\n“\
1975=76 2.29 1,71 3,07 2.17 2,47 1.49 - 2.11 '
1976=71 2,31 .17 . 2.06 2.38 2,31 1.31 - 2.05
1977-78 1.84 1.89 2,04 1,60 1.45 1.74 2.53 1.80
1978=79 2.75 2,22 2,12 1.97 2,40 2,06 2.66 2,20

' 1979-80 2.49 2,33 2.98 1.81 2,67 1.3 2,42 2,26
1980-81 2.23 1.82 2.54 2,17 2,27 1.48 2,40 2,02
1981-82 2,05 1.96 3.54 2.27 2,21 1.57 2.36 1.96
1982-83 2,19 3,09 4.00 2.42 2.18 1.68 1.35 2,29 -
A.T.R. 2.64 2,02 4.92 2.98 3,27 1.91 -2.38 2,72

130 .



Th@LE—75;jvVAgE—-PQoDucrww#”T LINKAGE

2 ’ND‘ 236

Year Constant of the equation Coefficient of labour Productivity Rz

1973-74 0.49 0.39% 0.80*
(0.06)

1974<75 0.71 0.,18%% 0.65%®
(0.05)

1975-76 0' 29 0041‘*’ 0.5‘
(0.18)
(0.06)

197778 1.33 0.18% 0.70
¢0305)— - _

1978-79 1411 0,22%» 0.36
(0.10)

1979-80 1.48 0.15%%x 0. 37
(0.07)
(0.10)

1981-82 0.56 0.,31* 0.73
(0.06)

1982-83 0.49 0.32% 0.89
(0.04)

NOTEs Figures in brackets are standard errors of respective coefficient.

*Significant at 1% level,

##3ignificant at 5% level,

**ugignificant at 10% level.
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industry is loceted, ie as| high 88 30 per cent during
1982-83.Cnly 1n1978-79, the value of the coefficient

of variation was relatively lower (12 per cent).
, |

As observed for other industries, the regression
of wages per worker on 1abfur productivity in weaving and
finishing of cotton textiles in power;loome, yields
significant results, @s indicated in Table-7.5.

Prom the valuesrbf simple R? given in this tsble,
it is evident thst productivity is significant in
explaining the tfends’in wages per worker in weaving and
finishing of cotton textilés in power-looms. Productivity
explains sbout 80 per cent|of the variations in wages
per worker in 1973-74. The value of R2 stands st more
then .50 in all the next four years of our study. In
1981-82 and 1982-83 again; productivify explains nearly

73 per cent and 89 per cent of the veristions in wages
per worker respectively. %etween 1978-79 and
1980-81, however, productivity is explaining less than

50 per cent of the variations in wages per worker,

In this way, on the basis of regressions of wages
per worker on labour productivity, we find that wages per
worker are significantly iqfluenced by labour productivity
'in all the five cotton tex%ile industries of India;

in almost all the years of |our study.
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CHAPTER - 6

CONCLUSIONS

For the successful monitoring of economic progress,
whether at the macro or the|micro level, it is essentisl
to make scientific appreisal of the trends in productivity .
the officiency;with which resources are converted into
goods and services, Productivity ratios have been
accepted not only as measures of performence but also
as important méans of motivéting improvements in
productive efficiency of thﬂ economy &S 8 whole, &
rising productivity connoteé‘several thingé - higher wsge
rates, larger and growing employment potential, price

stability end greater levels| of living.

The relationship between prodﬁctivity and wages
has been an importent theme in economic theory. There
are éarying approaches ranging from postulating a
positive relationship bYetween trends in production per
worker énd wages, to the theoretical exercise in
devising & principle of equelity between marginal
productivity and wages. These approaches proceed on
the assumpfion of direct and |automatic relation between
a rise in productivity and a|rise in wages. On the

other hand, 1t is sometimes 4rgued that there is no
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such automatic adjustment whiéh makes wages rise in
direct response to 2 rise in productivity; the relation,
to the extent 1t exists, is iAdirect: through the
effects of productivity on wage-determining factors.
Nevertheless, the contention that high level of wages~
can ultimately result only from a rising level of

productivity is indisputeble.

There have been & number of studies on productivity,

wages as well as productivity |- wage 1link in the

manuféctﬁring industries in India. In the present study;
however, we have limited ourselves to examine these
matters in the context of cotton textile industry only.
The cotton textile industry is amongst the oldest and
largest manufacturing industries in India. It has the
8ingle largest weight in the iLdex of industrial

production and is one of the 1largest export industries,

Cotton textiles are a large group consisting of
the mill and decentralized sector. The mills are of
two kinds, spinning mills which produce.only yern and
composite mills which produce both yarn and cloth. The
decentfalized gector consists of hand-looms, power-looms
and Khadi. The National Induerial Classification(NIC),

however, has divided the cotton textile industry of
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India into eight industries at three-digit level. With
a view to study the disaggregated trends in the
-manufacture of cotton textiles, we selected five out

of these eight cotton textile industries for our

purpose, These are -

(1) Cotton ginning, cleaning end bailing,

(11) Cotton spinning, wesving, shrinking, sanforising,

mercerising and finishing of cotton textiles in

|

(111) . Printing, dyeing and Fleaching.of cotton textiles

mills

(1v) Production of Khadi & Iweaving and finishing of

cotton textiles in handlooms other than Khadi.

(v) WVeaving and finishing|of cotton textiles in power-

looms,

The selection was done on the basis of an industry

having an adequate dispersal through gspace,

We have defined the

'primary objectives of our study
1. To study the productivity trends in these cotton

)

textile industries ‘and
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2, To study the wage trends and to etudy the influence

of productivity on wage rates in these industries,

In order to study the productivity trends in these
industries, we worked out both the partial factor
productivity and totel factor productivity measures.
Partial factor productivity ratios were prepsred for
three importahf factors, namely, labour, capital and
raw materials. Labour productivity'was measured as gross
value added per worker; capital'productivity was measured
as gross value added per unit of fixed capital and
raw materials productivity was measured as output per
- unit of input(other than labour and capital ) consumed.
Ou the other hand, the two zlternative measures of
total factor productivity as used in the present study
are Kendrick and Translog indices. ¥e have also estimated
the Cobb-Douglas producfion function in different cotton
textile industries of India. | |

For studying the trends in wages, we worked out
wages per worker 1in 8ll the five cotton textile
industries at three-digit level, for all-India as well as
for the states where these industries are chiefly located,
On the other hand, in order to find out the infiuence of
productivity on wsges, we regressed wages per worker of
the different states on their respective labour

productivities,
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The main findings of this study are as followsl_

Partial Productivity Trends:

Labour productivity showed increasing annual
trend rates for all-India as well as for the majority
of the states. The exceptiqns, however, are Maharashtra
and Punjab in the cotton ginning, cleaning and bailing
industry; Gujarat and Harayana in cotton spinning,
weaving, shrinking, etc industry and Xerala in Weaving
and finishing of cotton textiles in power-looms.. These
states have experienced downtrend in labour productivity.
This downtrend in labour producfivity ig really & matter
of concern to us, especislly in case of ilahasrashtra
and Punjab in the cotton ginning, cleaning and bailing.
industry and Gujarat in the cotton spinning, weaving,
shrinking, etc., industry(because these are very important
states in terms'of their contribution to the gross value

added in these industries).

Usually, growth of labour productivity was high in
those regions where wage rate ahd capital intensity sare
were also growidg. The main examples are, Temil Nedu,
fderayana and Rejssthen in the cotton ginning, cleaning and
bailing industry; Mesharasthra , Uttar Pradesh and HMadhya

Pradesh in the cotton srinning, wesving, shrinking etc.
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industry and almost all the states in the rest of three
cotton textile industries. 3But labour productivity was
decreasing only in those étates where either capital
1ntensity wde declining or wage rate was declining or

both, Ne may, thus conclude that the factors which seem
to be related to jhe'growth of lsbour productivity in

the majority of the states in the cotton textile industries
-were coupled with the growth of capital intensity and

wage rate,

Capital productivity showed decreasing trend rates
for 8l11-India as well as for the majority of the states
in the cotton textile industries. The exceptions,
however, are Gujszrat, Punjab, Karnataka and Andhra Prazdesh
in the cotton ginning, cieaning and.bailing,induetry;
Tamil Nadu and Uttar Pradesh in the printing, dyeing
and bleaching of cotton textiles; Uttar Prédesh again in
the production of Khadi and weeving and finishing of
cotton téxtiles in hend-looms other than Khadi sand
Gujesrat in the weaving and finishing of cotton textiles
in power-looms. These states have experienced uptrend

in capitel productivity.

Capital productivity and capital intensity in these

cotton textile industries were found to be inversely
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related in most of the states. The states which
experiencéd positive annual trend rates in capital
intensity; ware the states where capital productivity
showed negative or stagnating annual trend rates. On

the other hand, the states which experienced negative
annual trend rates in capital intensity, were the states
where capital productivity showed'positive annual trend
rétes. e thus‘conclude that the factor which seems to
be responsible for the declining annual trendxrates of
capital productivity in the majoiity of the states in the

cotton textile industries, is the rise in capital intensity.

So far as the raw materials productivity in the
cotton textile industries is concerned, it 4id not register
any significant trend( uptrend or downtrend) in most of
the states as well as in India as a whole. The exceptions,
however, sre Karnataka in the cotton ginning, cleaning
and bailing industry; West Bengsl in the printing, dyeing
and bleaching of cotton textiles; Karnataka and West
Bengal again in the production of Khadi and weaving and
finishing of cotton textiles in hand-looms other than
Khadi and Kerala in the weaving and finishing of cotton
textiles id powver-looms, These are the states where

raw mdterials productivity had shown significant Jdowntrends.
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It seems that the insignificant growth in raw
materials productivity in these cotton textile industries
for most of states as well as fdr 8ll-India, has
resulted mainly because of the stagnant level of
technology and the slowly increasing(or even decreasing)
efficiency of labour and capitel. In fact, if we do
not equip these age 0ld cotton textile industries with
modern machines, tools and technology and if the
efficiency of labour and capital in these industries
renain almost stagnant, we should»not and we cannot
expect the raw materials!' productivity to increase
gignificantly. The use of the aggregated estimates of
the raw materials(instead of working out the productivities
of fuels, materials, etc., separately) in this study
may be other cause of this stagnating trend in the raw

materials productivity.

Total Factor Productivity Trends:

Both the Kendrick and Translog indices of totsl
factor productivity showed a general uptrend over the
entire périod-of our study, for all-India as well as for
the various states - in almost all the cotton textile

industries at three-digit level. The exceptions

however, are Gujarat, Xersla, ilaharasthrs and Punjsd

in the cotton spinning, weaving, shrinking etc., industry;
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‘Wast Bengal»in the printing, dyeing and bleaching of cotton
textiles; Punjsb and Andhra Pradesh in the production of
Khadi and weaving and finishing of cotton textiles in
hand-looms other than Khadi and Xerala again in the
weaving and finishing of cotton textiles in power-looms,

- In these sfates, the Kendrick and Translog indices of
total factor productivity showed either a declining or

a stagnating trend rste.

As.if was expected, generally the highest annual
trend rates of these TFP indices were registered in those
states which had recorded significant positive increase
in both the labour and capital productivities. Some of
the important examples are, Andhra Pradesh in the cotton
ginning, cleaning and baili:g industry, Uttar Pradesh in
the printing, dyeing and bleaching of cotton textiles
and Gujarat in the weaving and fihishing of cotton
textiles in power-looms. These sre the states which
experienced tremednous increase in the annual trend
rates of the TFP indices and it wes found that both
the labour and capital productivities in these states

were showing positive annual trend rates.

A striking feature of the computed TFP indices

is their close correspondence for all-India as well as
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for the different states over the period 1973-74 to 1982-83,
The peaks and troughs synchronize practically in all

cages,

Production FPunction Estimates:

In the cotton ginning, cleraning and beiling
industry and in the cotton spinnihg, weaving, shrinking
etc. industry, the Cobb-Douglas production function
is not Supported by the data as the value of 32 corrected
for.degrees of freedom is generaliy not good for many
states. However, in the other three cotton textile
industries(i.e, industry-232, 235 and 236), the fit is
generally good for most of the states as rev=aled by

the high vzlues of R'z.

Capital coefficients are significant in csse of
Andhra Pradesh, iladhyas Pradesh snd Tamil Nadu in the
cotton ginning, cleaning and bailing industry; Madhys
Pradesh again in the cotton spinning, weaving, shrinking
etc. industry; Ksrnataka énd Uttar Pradesh in the
printing dyeing and bleaching of cotton textiles; ¥West
Bengal in the productioncof Khadi and weaving and
finishing of cotton textiles in hand-looms other than

Khadi and Gujarat and Tamil Nadu in the weaving and
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finishing of cotton textiles in power-loomé.

On the other hand, labour coefficients are
significant in case of Gujarat, eharashtrs and Rajasthan
in the cotton ginning, cleaning and bailing industry;
Harayana, sharasthre and Purjab in the cotton spinning,
weaving, shrinking, etc. industry; kaharasthra, Rajasthan
and Tamil Nadu in the printing, dyeing and bleaching of
cotton textiles and Andhrs Pradesh and Punjab in the
production of Khadi and weaving and finishing of cotton

textiles in handlooms other than Khadi.

Trends in Wages Per Worker:

Wages per worker have shown increasing snnual trend
rates fof all-India as well as for the majority of the
states in all the five cotton textile industries at the
three digit level. The exceptions, however, are
Maharasthrs and Punjab in the cotton ginning, clesning
and bailing industfy; Orissa in the cotton spinning, weaving,
- shrinking, etc. industry; Hsrayana in the printing,
dyeiﬁg and bleaching of cotton textiles and Kerala in
the weaving and finishing of cotton textiles in power-
looms. In these states, wages per worker have shown

downtrends.
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On aﬁ average , wages per worker were found to
be highest in the cotton spinning , weaving , shrinking
etc,, industries and lowest in the cotton ginning,
cleaning and bailing industry. We have also noticed
inter-regional wage variations in these cotton‘textile
industries. Cotton ginning, cleaning and bailing
- industry showed a very high degree of inter-regional
wage differentials. In fact, the coefficient of
varistion of wages per worker in this industry, as
worked outffor the important ststes, never stood below
35 per cent during the entire period of our gtudy.
Similarly, other cotton textile industrieg have also
recorded wide spread inter-regional wage differentials
(although not as high as in the case of cotton ginning,

clesning and bailing industry).

Wage-Productivity Linkages

On the basis of the regressions of wages per
worker on labour productivity, we found thst wages
per worker have been sigaificantly influenced by
labour productivity in all the five cotton textile
industries of India st the three-digit level; in almost
all the years of our study. The exceptions, however,

are 1979-80 in case of cotton ginning, cleaning and
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bailing industry; 1979-80 and 1980-81 in case of the
cotton spinning, weaving, shrinking, etc. industry;
1977-78 and 1982-83 in case of printing, dyeing and
bleaching of cotton textiles; 1974-75 and 1975-76 in
ca=e of the production of Khadi & Weaving and finishing
of cotton textiles in hand-looms other than Fhadi and
1978-79, 1979-80 and 1980-81 in case of weaving &nd
finishing of cotton teitiles in power-looms. These are
the years during which labour productivity couldrnot/

| éiplain the trends in wages per worker significantly
(the value of R? was less than 50 per cent). But
irrespective of these exceptions, we may conclude that
wages and productivity are significantly related

in cotton textile industries of India.

An evident policy implication which follows from

the main finding of this study is that significant rise

in wage rate can be secured by increasing labour

productivity and capitsl intensity. In its crude form
this statement implies that wsges may be rightly linked
to labour productivity messured in terms of gross value

édded per worker,




APPEN DIX

146

TABLE - 1.1

REGICNAL SHARE IN GROSS VALUE ADIDED, TOTAL
FIXED CAPITAL AND TCTAL WCRKEEKS EWNPLOYED

INDUSTRY-230
(In percentage)
Region Year GVA \ FCT WT
AP, 197374 0.77 3,88 5.01
1982.82 1,62 9,74 14,26
Gujsret 197374 27.05  42.41  39.83
1982-82 27.85 32,57 32,31
Hsraysna 1973-74 5.93 3.95 2,31
1982.82 3.69 3.60 1.42
Karnsteks 1973-74 4,85 4,86 6.38
1982-83 4,36 3.91_ 4,62
l{aharsshtra 197374 23,97 23.48 22.16
1982.82 17.52 23.93 25,81
M.P, 1973=74 T.91 4,93 8.47
1982.82 8.16 6.22 8.21
Rajasthan 1973-74 5.97 5.28 3.71
1982-83 4,51 : 8.12 2.96
Punjab 197374 g.46 6.41 3.69
1982-83 8.96 £.40 3.24
Temil Nadu 1973-74 12.21 4,27 8.04
All-Indis 1973-74 100 100 100
1982.83 100 100 100

- e e e e W em e et on am e e S e e an G e e Gm G a e e G e ee G e e

GVA- ¢ FCT = Totel fixed capital
Y088 value addad. and WT = Total workers employed.
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TABLE - 1.2_

REGIONAL SHARE IN GROSS VALUE ADDED, TOTAL
FIXED CAPITAL &nd TOTAL WORKERS EMPLOYED

~ INDUSTRY-231

(in percentage)

- e e e e scam am rEm e erar Geer G G S @r Am Gn A S B S ae e & e e = -

BEG ION YEAR GVA FCT AT

a2, 1973-74 1.93 3.35  0.98
1682-83 2,85 3.67 3.00

Bihar ' 1673-74 0.13 0.39 0.25
| 198283 0.21 0.92 0.8

Gujsrat 1973=74 24,83 25,06 21.37
1682.83 26.48 23.76 27.237

Harayana - 197374 0.79 1.38 1.03
1982.83 1.10 1.93 1.79

Karnataka 1973=74 0.37 4,10 4.71
1982.83 3.7 3.00 3.81

Kersla 197374 1.66 1.87 1.44
1982.82 1.68 2.80 1.71

M.P. 1973—74 4.62 3053 6059
1682.83 7.08 3,22 5.88

Maharashtrs 1973-74 31.62 25.95 28.79

1682-82 16.89 12,86 16.76

- e G an e en e S e G s e Gm e s e r e G S o G Gu S e G W S an en

Table Contdeses .
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- Table - 1.2 (Contd)

(in percentsge)

-_ e G em e e e e G e G e T Gr e GrocRr R GeGe Gadras G g E WE G G e an a= @ e

EEG ION YEAR GVA FCT : WY
Crissa 1673-74 0«57 0.65 0.77
1982-83 1.35 0.54 0.53
Pun jab 1973-74 1.12 1.16 1.29
' 1G82.83 1.06 1.45 1.18
RFgjasthan 1073-74 2.05 3.17 2,34
1682-82 2,47 2,61 2.46
T.mil Nedu 1673-74  15.13 15.60 11.72
1982-83 19.66 21.98 15456
u.p, 1873-74 4,42 7.09 7.29
| 1982-83 7.41 7419 9.08
West Bengal 1G73-74 4,12 4,15 5.7
1682-82 5.28 4.90 6.70

ALL-INDIA 197374 100 100 100

198283 100 100 100
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TABLE-1.3

RPGICNAL SHARE IN GROSS VALU®™ ADDED, TOTAL FIXERD
CAPITAL ARD TCTAL WORKETS EMPLOYED,

INDUSTRY-232
(In percentage)
Region Year GVA FCT WT
Gujsrat  1973-74 13.25 17.33 13.53
1982.83 . 27.22 31,35 34,37
Harayena . 1973-74 - - _ -
1882823 12.06 7.90 T.94
Karnataka 197374 - - -
1282.82 8.83 7.94 3.59
Maharashtra  1973-74 64 .41 54,07 62,96
1982.82 33,64 24,82 35.0%
Punjab 1973-74 2,38 1.37 2,20
1982.83 3.06 1,51 3,15
Rejesthan 197374 - - -
1982.832 2,10 2.86 3.28
Temil Nadu  1973-74 4,00 3,72 5.02
1982.83 6.02 7.03 5.44
1982-83 1.90 2,22 1.54
¥est Bengeal 1973-T74 1.C9 1.45 2.05
1982.82 2,26 10.38 3.13
All-India 1973-74 100 100 100



RPGIONAL SHARE IN GROSS VALUE ADDED, TOTAL FIXED
CAPITAL AND TCTAL 'WORKERS EMPLOYED
INDUSTRY-226

TABLE - 1.4

150

(in percentage)

W em e em G en MGG G Ge FECEETEET e SmOr M Gr S Gm B e Ew S e @ e o= @

Gujesrat

Kerale

Meharashtrs

Orissa

U.r,

West Bengal

ALL-INDIA

1973-74
1982.83

1973-74
1982-83

1973-74
1682.83

1973-74
1982-.83

1973-74
1982-83

197374
1982-83

1973-74
1982-83

197374
198283

6.50
0,05

3.77
20,01

6.12
25.80

11.96
27.61

54,29
5.01

8.25

100
100

6.09

22,09

4.24
13.11

10.1€
21.48

7.81
29,84

64.22
4,35

3.02

100
100

15.17

44.,1¢€
7410

11.45

100
100
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CAPITAL INTENSITY AND WAGE RATE§}INDUSTRY - 230
(ANNUAL TREND RATE) '

State Capital Intehsity Wage Rate
(%) (%)
Ap -0,69 3.64
GJT : ‘ =1,28 2,08
HRN 4.86 1.40
KRTK | -0.61 1.60
MHRS =~ -1.90 -0.80
MP 0.88 | 1.87
PJB | ~ -1.86 1.28
RJST 2.3 -0.64
TN 2.02 1.99




(ol
TARLE - 22 102
CAPITAL INTENSITY AND WAGE RATE INDUSTRY=- 231
(ANNUAL TREND RATE)

State Capital Intensity Wage Rate
(%) | (%)
AP 179 0. 28
BHR A 6.74 7.78
GJT | 2,95 1.89
HRN 1.81 1.25
KRL : 8420 1.78
KRTK 4.49 . 6435
MHRS | 7.09 - 1,45
MP 5434 2.23
ORS | 6413 -1.06
PJB 8.99 3.77
RJST 3.16 4.04
TN 6469 | 1,95
up 3.67 4,11
WB 6.61 3,13
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TadLe- 2.3
CAPITAL INTENSITY AND WAGE RATE INDUSTRY- 232

(ANNUAL TREND RATE)

State Capital Intensity Wage Rate
' (%) (%)
GJT | 2,41 2,46
HRN - 1.38 -0.40
VKRTK 2,77 7.77
MHRS | 2.49 2.59
pdﬁ 1.3 2.28
RJST | 8.82 7.03
TN ;- 2,68 2,08
up 8.98 2,66
WB 14,95 | 4,24

ALL-INDIA 5.09 2,05
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TABLE -'2,-l-q
CAPITAL INTENSITY AND WAGE RATE INDUSTRY= 235

(ANNUAL TREND RATE)

State CApital Intensity Wage Rate
(%) (%)
AP 7.09 2,71
KRL 2,25 | 1.19
PJB 10.82 9,30
UP -4.68 1.51
WB 4,71 2,22




TARLE - 2SS _
CAPITAL INTENSITY AND WAGE RATE INDUSTRY = 236
(ANNUAL TREND RATE)

State Capital Intensity Wage Rate
(%) (%)
GJT | | ‘-1.BQ 3.27
KRL 9.92 -2,38
ORS ' 3.76 2,02
TN 6.07 2,64
UpP 3.92 1.91
WB | 0.89 2,98

ALL-INDIA 2.72 . 271




TanLE- 3.

1566

Inter Regional Wage Differentials

scoefficient of variationz

(wWages per worker %)

Year Ind, 230 Ind. 231 Ind, 232 Ind.236
1973-74 . 46.64 23,37 23.91 10.85
1974=175 48.18 20.79 27.78 16436
1975¢76 51460 22,04 © 24,15 23.35
1976=17 46.06 20.42 19.85 18.78
1977-78 37,96 19.21 20,30 17.29
1978=79 43,50 27.11 20,90 12,09
1979-80 37.88 22,71 21.11 21.55
1980-81 42,98 23,74 23,52 15,78
1981-82 40.25 17.62 23,92 22,75
1982-83 35,08 20,92 22,14 30.09
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