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CHA.PTER - 1 

ll~ TRC)UCTION 
1.1 Productivity 

For the successful monitoring of economic progress, 

whether at the macro or the micro level, it is essential 

to make scientific appraisal of the trends in productivity 

the efficiency with which resources are converted into 

goods and services. The reasons are obvious. Productivity 

indices have been accepted not only as measures of 

performance but also as important means of motivating 

improvements in productive efficiency of the economy 

as a whole. Their use•in the analysis of the factors 

that promote productivity and in the analysis of dynamic 

economic relationships as a basis of forecasting trends 

and making policy decisions, are well recognised and 

being increasingly used at the level of the firm, ~be 

industry and the economy. 

When the same resources as employed before give 

comparatively higher output or alternatively, to sustain 

the same output as before less resources are required 

than in the past, we can say that productivity baa 

increased. If productivity is increasing in an economy, 

it implies that improvements in the factors of production 

are manifesting themselves as increase in output efficiency. 

A rising productivity connotes several things - higher 

wage rates, l&rger and growing employment potential, 

price stability and greater levels of living. 



The economic impact of rising productivity within 

a given country can be studied at several levels. At 

the macro level, the trend of productivity is an objective 

indicator of the country's progressive transformation 

from a lower to a higher stage of development. It is a 

key variable in unit coste and price changes. At the 

level of firms, dif.ferencee in the level3 of productivity 

are chief elements in explaining tbe 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 
1 changes in the industrial structure of an economy. 

1.1.1 Productivity in Classical Theory: 

In the classical framework, productivity was taken 

as an important, -often independent, source of growth • 

It was viewed as a relation at a macro-level between 

commodity inputs and commodity outputs. Adam Smith 2 

in hie nwealth of Nations" refers to progressive, 

stationary and declining states based on productivity. 

He refers to the sources of productivity improvement. 

These are - (i) Improvements in machinery, facilitating 

and abridging labour (ii) alternations in employment in 
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favour of productive employment and (iii) Increasing returns 

due to greater division of labour. Smith is the father o! 

the notion that all technical improvements involve a saving 

of labour and technically, there is no limit to increase 

in labour productivity, given capital expendability. Harrod, 

in his model of growing economy, followed Adam Smith's 

reasoning - due to technical progress which is labour 

augmenting in nature, there will be'continuous -improvements 

in productivity even if -population growth rate and net 

savings are zero. 3 Diminishing returns to factors was 

first discovered by West ( 1815 ) w,hich was followed up by 

Ricardo. 4 !n his work, the fundamental proposition is 

tbat the ratio of economic surplus to capital bas a natural 

downward slope at successive capital and labour accumulation 

levels. This falling, trendency can only be checked by 

technological improvements affecting the production of 

wage goode •. 

The lapse in Ricardo's analysis was that be did 

not visualise diminishing returns to bold even if 

requirement of subsistence is withdrawn. 

Sir George Ramsay5 in bis "Essays on tbe Distribution 

of Wealth" (1836) excluded wage goods from being a p&rt of 

capital. He drew attention to a r~duction in capital -



net output ratio being a powerful source of technical 

progress. Thus, Ramsay was the originator of the concept 

of capital augmenting technical progress. John Stuart 

Mi116 in his famous "Principles of Political Economy" 

lists, among causes of superior productivity, superior 

knowledge and skill of labour and of those who supervise 

labour; improvements in arts ccnsisting of inventions and 
' 

use of machinery; economies of large scale; value of 

spread of knowledge among common people. Tbus many of 

the concepts of factors affecting "residual" can be traced 

to Mill. 

The productivity factor was considered as central 

to economics in the writings of Francois Quesnay, John Rae 

and Karl Marx also. 

Tbe classical approach could bold good when classical 

conditions prevailed, namely, labour and capital expanded 

simultaneously and land was in elastic supply. There 

was no technical progress affecting the quantities of 

factors and there were no changes in distribution. In the 

modern world, capital expands much faster than labour 

and land is inelastic in supply. Here, one has to find a 

way of grouping together capital, land and la'bour to derive 

a measure of the Pff0ct of changing quantities of the 

aggregate factors. The classical theory bad no answer 
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to this. 

1.1.2 ~eoclassical ARproach to Productivit¥: 

The marginalists in 1870's postulated that the 

three factors of production - capital, labour and land 

will get precise reward rates dep~nding upon their 

substitution potential in methode of production a~d 

consumption patterns. This yielded a determinate theory 

of distribution based on marginal productivity. Clark8 

showed that given the variability of factors at the 

margi~, marginal productivities of labour, capital and 

land could be determined at the aggregate level in the 

economy, when any two factors are fixed. Walras9 demonstrated 

the theory of general equilibrium of values of goode and 

services and of factor reward rates·. 

These developments seemed to provide a way out for 

estimating an index number of quantity of each factor and 

heralded scope for a method for a combined index of total 

factor productivity. The concept of total factor 

productivity, defined ~s the ratio between real output 

and real factor inputs was introduced by Jan Tinbergen 10 

in a notable article. This concept was developed independent 

of Tinbergen's work by Stigl~r. 11 In anotb~r branch of 



12 
study, the empirical l:lpproach of Paul Douglas in the 

form of the famous Cobb-Douglas production function 

provided orie explanation of invariant relative f8ctor 

shares under conditione of disproportionate growth of 

different factor input supplies. 

Other important contributions to the measurements 

of total factor productivity during the 1950's were made 

by Scbmookler(1952), Abramovit~(1956), Kendrick (1956), 

Solow(1957) and Fabricant (1951). 

1. 2 Wage Determination 

!n a developing economy, wage policy is faced with 

a real conflict between the needs of workers for larger 

consumption and the demands of the economy for a higher 

rate of capital formatiop. This conflict is reflected in 

the thinking of all responsible bodies on the issue of wage 

determination. Thus while there is considerable emphasis 

on the promotion of workers' well-being in the First 

Five Year Plan, it is pointed out •that rates of progress 

bas to be determined not only by the needs of the w9rkere 

but also by the limitations of the country's resources ••••• 

On the side of labour, ther~ should be a keen realization 

of the fact that in aJ. undeveloped economy, it cannot build 



-I 

for itself and the community a better life except on 

the foundations of a ·higher level of productivity to which 

it bas itself to make a substantial contribution•. 13 

Similarly, the Fair Wages Committee which was appointed 

by tbe Government of India to go into the whole question 

of wage fixation observed that 1 tbe objective is not 

merely to determine wages which are fair in the abstract, 

but to see that employment at existing levels is not 

only maintained but, if possible, increased. From this 

point of view, it will be clear that the level of wages should 

enable the industry to maintain production with efficiencyM. 14 

Again, it is emphasised in the Third Plan tbat •neither 

the exercise of their organized strength in industrial 

conflicts nor laws and. the intervention of the stat e 

can help the workers much in r~slizing their aspirations. 

Their gains can arise only out of the strength and dynamism 

of the economies, the only enduring basis of which is 

rising level of productiv1ty•. 15 These observations 

clearly suggest that productivity analysis should occupy 

a central place in the study of wage problems and policies. 

The dilemma of wage policy confronted the 

industrialized economies in their development phases in 

the same form as it ie r>othering planners in our country today. 

It was ultimately resolved tbrough significant advances 
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in productivity. In the initial phases, however, a policy 

of wage freeze and wage restraint was of considerable 

help in stepping up the rates of capital accumulation and 

. industrial development. The negative aspect of the wage 

policy is common to the capitalist and planned economies 

alike and seems to suggest that exploitation of labour 

(in the sense of rising productivity going with stagnant 

or even declining wage rates) .provides the main basis for· 

accelerated rates of development in the early phases of 

economic growth. 16 

The historical experience of industrialized 

economies is, however, an unsatisfactory guide to our 

wage policy since absolute levels of their wages and 

living were never so low as prevail in India today. At 

our wage levels the workers are unable to procure the basic 

supply of goods and survices needed to maintain them in 

a reasonable state of health and efficiency. An effort 

tofill the gap between the existing and the minimum 

efficiency wage may, therefore, have the effec. t of a 

direct increase in productivity. Labour productivity is, 

however, determined by a number of factors like plant 

modernisation and rationalization, adequate flow of raw 

material~ in right quantities and of the right type, 

managerial efficiency, etc., some of which are independent 



of workers' efficiency. Tbe desired efforts of introducing 

minimum efficiency wage may, therefore, fail to be 

realized so long as other aspects of the industry are not 

set in order. 

The Fair Wage Committee unanimously recommended 

that 11 the fair wage should on no account be lese than the 

minimum wage• which in its view •must provide not merely 

for the bare sustenance of life but for the preservation 

of f!ffic iency of the workers•. 17 ',Vhile the lower limit 

of the fair wage must obviously be fue minimum wage, the 

upper limit is equally set by what may broadly be called 

the capacity of the industry to pay, determined on the 

basis of 11 (i) a fair return on capital and remuneration 

to management, and (ii) a fair &!location to reserve 

and depreciation so as to keep the industry in a 

healthy condition•. 

At its fifteenth session held in July 1957, the 

Indian Labour Conf~r£"nce specified the physical norms 

relating to workers' consumption which should underline 

the need-based minimum wage. The Oentral Wage Board 

for tbe Cotton Textile Industry admitted the sanctity 

of these norms but pointed out that a minimum wage which 
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translated these norms into practice ~ would be a leap 

forward of a character that the industry would not be 
18 able to support•. Evidently, the need for enforcing 

need-based minimum wage has to be compromised with the 

·principle of industry's capacity to pay. 19 Workers• 

interests demand adequate provision for maintenance and 

additions to capital stock as much as for improvements in 

real wages~ However, the twin objectives can be readily 

fulfilled when the revenues of the industry are expanding 

relative to the import of various resources. 

1.3 Productivity- Wage Relationship_: 

The rPlationship bet,ween wages and productivity 

has been an important theme in economic theory. There 

are varying approaches ranging from postulating a positive 

relationship between the trends in production per worker 

and wages, to the theoretical exercise in de•ising a 

principle of equality betw~en marginal productivity and 

wages. These approaches proceed on the assumption of 

direot and automatic relation between a rise in productivity 

and a rise in wages. On the other hand, it is sometimes 

argued that there is no such automatic adjustment 

which makes wages rise in direct response to a rise in 
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productivity; the relation, to the extent it exists, is 

indirectl througb the effects of productivity on wage-

de.termining factors. 20 

productivity is merely a 

wages. 

According to this line of reasoning, 
21 'permitting' factor in raising 

Nevertheless, the contention that a high level of 

real wages can ultimately result only from a rising,level 

of productivity is indisputable. It has been correctly 

observed that an increase in·. productivity does not 

automatically lead to a rise in wages. The connection 

between productivity and wages is not so close and direct 

as to act as a stimulus: "The most that can be said is 

that increased productivity enlarges the possibility of 
22 higher wages• or "it permits an increase in the wage 

rate without increasing labour cost p'er unit". 23 The 

degree to which increases to productivity lead to.· 

increases in wages is determined by factors like relative 

bargaining poNer of the parties and the extent of public 

control. Here it is not a matter of automatic and 

objective connection, but of a dliberate "gearing• 24 

of wage movements in line with the productivity movements. 

Thus the relationship between productivity and wages may 

better be seen as an aspect of the prescriptive policy 
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formulations and deliberate use of productivity criterion 

in r~gulating wages, rather as a theoretical analysis of 

a hypothetical situation. 

In the absence of public control, the effective 

working of the market mechanism may, ho·Never, provide 

possibilities of automatic adjustments of wages to 

productivity through its efforts on various wage determ.inin·g 

variables. For example, any given increase in gross 

productivity will bave a positive effect on tbe demand for 

labour, if there results an increasing average 

net productivity correspondingly, and if the demand 

curve for the product is sufficiently elastic. Similarly, 

prpductivity increases will increase the profitability 

of a firm or industry, thus raising its paying capacity, 

which is an important factor in wage increases. To the 

extent these variables ar~ relevant to the determination 

of wages and are affected by changes in productivity, 

there shall be an automatic connection between productivity 

and wages. Best all 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 

ascertainable relationship between productivity and wages 



one bas to look for the inst&nces where changing productivity 

is made a basis for a change in wages by the wage-fixing 

institutions. 

Operationally, it appears that tbe simple formula 

for linking wages to productivity is to grant increase 

in wage rates proportionate to increase in l&bour productivity • 

The formula can, however, provide little guidance until! 

specific assumptions are made about capital productivity 

and rate ,of return on capita1. 25 If output-capital ratio, 

however, remains constant, wage incrPase proportionate to 

labour productivity would imply a constant rate of return. 

If, however, output-capital ratio declines, wage increase 

proportionate to productivity cannot be allowed without 

depressing tbe rate of return. If on the other hand, out~ut-

capital ratio rises, it may be possible to a+low more 

than proportionate increase in wages consistent with 

stable or even rising rate of return. Analysis of 

trends in output-capital ratio or what is also termed as 

partial productivity of capital is , therefore, as 

significant as labour productivity in a study of wage­

productivity relationship. 

A more firm basis for linking wages to productivity 

is provided by the measure of what Kendrick26 bas called 

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

the same year, the weights being the base period rates 

of compensation. If the rat~ remains unity, there is no 

net productivity gain, and the rate of compensation to any 

one factor can be increased only at the expense of another. 

Any rise in the r~:~tio implies incrga~e in total productivity. 

The absolute magnitude of productivity increment is 

measured by difference between actual output in any year 

(at constant prices) and the potential output at constant base 

period levels of productivity (the sum of inputs weighted 

by their respective base period rate of return corresponds 

to this potential if we assume perfect competition and 

constant, returns to scale so that factor prices are 

equal to their respective marginal products). Once the 

size of this increment is known, it becomes easy to examine 

bo.v it is shared between different parties. A part of 

this increase would be tr&naformed to the consumers 1n 

the form of lower product prices. If , however, output 

prices remains constant, thP entire· gain accrues to the 

industry and is availablejbr distribution among tbe supplies 

of various inputs. 

1.4 literature Survey& 

TbPr~ have been a numbPr of studies on productivity 
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wages, as well as productivity-wage link in the manufacturing 

industry in India. 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 Sh~et data of about 750 major public limited joint 

. stock compariies covering 46 industries for years 1951 and 

1952. They found that Cobb-Douglas, production function 

gives a good fit for Indian ~ndustries for assumption of 

constant returns to scale holds for the majority of the 

industries. 

. 28 
Reddy and Rao's study concluded that for large 

manufacturing for the p~riod 1946-1957, the factor shares 

were determined by their respective marginal productivity 

ana remained stable ~brough time, but for random variations. 

Diwan and Gujrati 29 found that there were increasing 

returns to scale. The increase in wage rates were greater 

than increases in marginal production so that this increase 

seems to have reduced the imperfections in labour m&rket. 

This study was based on employment and output data for 

twenty eight selected industries for the period 1946-1958. 

Rajkrishna and Mehta•s 30 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:t. This increase in monetary compensation per unit 

of labour exceed the incrPase in marginal productivity 

of labour. The study confirms the results by Diwan and 

Gujrati cited above. The value added per unit of capital 

. ratio declined by 18~ which. would mean capital-output 

ratio increased by 43~. Krishna and Mehta postulate that 

this is in accordance with the historical experiences 

of all the developed countries where capital deepening 

has increase? the productivity of labour. 

31 . 
A.X. Cbatterji , 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 rise in productivity and the newer 

ones like heavy metal, heavy non-metals, heavy machinery, 

and fertilizers show g fast rise. 

Narsimhan and Fabryey 32 found the assumption of 

constant returns to scale holds for the period 1949-1958. 

Tb-ey categorised Iron and Steel as an efficient industry; 

paper, cement and chemicals a medium efficiency industries; 

and sugar textiles, aluminium , and general engineering to 
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belong to inefficient industries. They found evidence of 

technical progress at an average annual rate of 2~ per 

annum. 

Goldar•s 33 study covers TFP trends during 1951-1965 

and covers all CMI industries eecept General and electrical 

engineering. Hie results show that during 1951-1965, labour 

productivity grew at an average rate of 3.83~ and the 

corresponding rate for capital productivity was 1.4~. 

In a recent study covering sixties and seventies, Goldar34 

concluded for the census sector that tobacco, paper and 

paper products, and leather and fur products experienced 

an appreciable rise in TFP during 1960s but failed to 

maintain this high rate of TFP growth in the 1970s. Food 

products, rubber products, and petro and coal products 

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

A large number of studies have been undertaken 

on the structure of wages also in the Indian industries. 

However, whereas most of the productivity studies are at 

the All India level, studies dealing with wages 

focussed on the regional aspect of wages also.3 5 

have 

Papola' s 36 

study s~owa that the inter-regional wage dispersion -

both absolute and relative - is found to have registered 

a declining trend in the organized manufacturing sector 
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of the Indian economy during 1950T1964. 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 Induetrl: 

There have been a numbPr of studies on productivity 
38 in the cotton textile industry. All of them are time 

aeries etuuies and cover broadly the period 1946-70. Time 

aeries studies in current prices are ignored for 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 Counci139 which usee data on output, 

capital and labour in physical 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 between 1956 and.1974 showed 

a modest rate of increase. Capital productivity measured 

in terms of output per unit of machine hour worked on the 

other band, showed a rpaidly declining trend. This was 

applicable to both the spinning and weaving activities 

of the industry. The production function estimates had 

yielded the following results (1) Labour is 

statistically significant in explaining the output 

variations in the industry, both in the spinning and the 



weaving sections (ii) Capital is statistically not 

significant in explaining the variations in output 

both in the spinning and the weaving activities(ii1) while 

returns to scale comes out to be unity or less than unity 

in the spinning activity, it is higher than unity in the 

case of weaving. On the whole, the cotton textile industry 

(total) is found to have increasing returns to scale.(iv) The 

total productivity indices both for spinning and weaving 

recorded positive but unimpressive magnitude of growth 

during the 18 year period between 1956 and 1973. 

Beri 40 pPrhaps ia the first to use electricity 

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, Beri had estimated pGrtial and 

total factor productivity indices for cement, iron and 

steel and sugar also for the period 1948-1955. 

Asit Bannerji 41 did a study of selected industries 

for the period 1946-1964 and found the existence of 

constant returns to scale in the cotton textiles industry. 

He also ~ound that output was more elastic with respect to 

labour than with respect to capital for cotton and paper 

industry. A significant downward trend of TFP was 



observed for the period of study. Average annual rate 

of fall in solow index was found to be 1.6~. 

42 Sinha and Sawhney in their study on wages 

and productivity in selP.cted Indian innustries have 

observed that labour productivity(ratio of gross output to 

total workP.rs) incr~ased by about 45% during the period 

1950 .. 63 in the cotton textile industry. In the same period, 

the ratio of net distributable output to labour input 

increased even faster• by 55.9~ . Unlike labour productivity, 

capital productivity did not show a consistent trend. Ita 

trend rate of increase was however, found to be 1.3~ (as 

azainst 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 the 

other hand, the total factor productivity based on the 

concept of gross output showed an increase of only t6-

wbile that based on net distributable output bad increased 

by 44~ over in whole prriod in this industry. 

Sinha and Sawheny's study brought out significantly 

rising trend in wages and salaries as well as in composite 

earnings per employee. Wbile money wages showed a trend 

rate of annual increase of 2.7%, the rate of increase in 

salary per person in salaried class was found to be 3.1~ 

p~r annum. It was interPsting to note that there was an 
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accelerated rise in money earnings after 1959, the period 

following the award of the 6entral Wage Board for cotton 

textile industry. 

In order to seek a wage productivity relationship 

in the~cotton textile industry, Sinha and Sawhney regressed 

earnings per employee on labour productiiity (at current 

prices) and cost of living index and from the values 

of simple R2, it was found that productivity explained 

about 84~ of the variations in money earnings per employee 
2 while R improved further to .95 with the introduction of 

cost of living as an additional variable. 

In an earlier empirical study, T.s. Papola 43 

attempted a statistical analysis of the productivity -wage 

relationship in the cotton textile industry to arrive 

at the following conclusions - (i) In the long run (during 

the poriod 1939-62), wages were found moving in line 

with the value of production pP.r worker, although sometimes, 

for one to two years, the two bad also moved in op;Joeite 

directions. In the cotton industry of India 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 bad not been important factors in wage 
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diffP-rentiale in the case of cotton industry. The 

consistency between different centres in productivity and 

w'ge-differentials is generally lacking except in limited 

cases. The centre with lowest productivity(Kanpur) was 

also one with lowest wage level, but the centre with 

highest wages (Bombay) was not the s&me as t&e centre with 

highest productivity. 

In a significant study on the cotton mill industry, 

D.D. Sastry44 baa found that labour productivity has 

increased in Maharaahtra, Tamilnadu(these were the only 

regions for which the study concentrated) as well as in 

India as a whole for the pPriod 1949-70. However, the 

increase has been much faster in Tamilnadu than in 

Maharashtra. But capital productivity declined in 

Maharashtra, Tamil Nadu and in the country as whole during 

1949-70. But the decline bas been much faster in 

Mabarasthra, perhaps due to old capital stock and the 

secular decline in capacity ut~lization both in spinning 

and weaving. All the three indices of total factor 

productivity, namely, Kendrick, Solow and Demar, show a 

gen~ral uptrend over 1949-70. HowevPr, fluctuations 

are more pronounced over 1949-61 than over 1961-70. 
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Sastri has investigated the relationship between 

productivity, capital intensity45 and wage rate also 

for Maharashtra and Tamilnadu. It was found that in 

~.Iaharasthra the growth of labour productivity has been 

due to increase in capital i~tensity. In contrast to 

this , the growth of labour producitivity in Tamil Nadu 

has been due to increase in wage rate. 

Thus the major findings of these studies are: a 

generally increasing trend in labour productivity and in 

total factor productivity and a declining trend in 

capi~al productivity. However, very few of the studies 

have focussed on the regional aspect of productivity. So 

far as wage-productivity relationship is concerned, one 

gets the impression from the various studies that the 

movem~nts of productivity and wages are positively 

correlated, although in the short-run the movements of wages 

may diverge from movements in productivity. 

1. 5 ~esisn of Our Study 

Having discusse~ the concepts of productivity, 

wag~s and wage-productivity relationship, and also having 

got ourselves acquainted with the various studies undertaken 

on these topics, let us now discuss the design of our study. 



0bapter 1 gives int.r·oduction and survey of 

existing literature. 

Chapter 2 contains objectives, the methodological 

framework, tbe variables chosen, ~efinitions, data base and 

other selected issues. 

In Cbapter-3, we discuss the p8rtial productivity 

trends in five chosen three-digit level cotton textile 

industrues. 

Chapter 4 analyses the total factor productivity 

trends in tbese industries. 

In Cbapter-5 , we discuss the wage trends and 

wage productivity relotionship in tnese cotton textile 

industries of India. 

Pinally, Chapter-6, concludes,the discussion of our 

findings. It also include~ the limitations of the analysis 

and policy recommendations of the study. 

/ 
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45. Capital intensity is affected by wage rate also. 
If wage rate increases, capital intensity 
increases, and as capital intensity increases, 
labour productivity increases. This is the 
indirect effect of ~ages on labour productivity. 
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CHAPTER - 2 

OBJECTIVES ,METHODOLOGY, VARIABLES CHOSEN 

AND OTHER S!L~CTED ISSUES 

2.1 O?Jectives of Our Study~ 

The cotton textile in~ustry is amongst the oldest 

and largest manufacturing industries in India. It is more 

than a hundred years old and occupies a dominant position 

in the industrial structure. It has the single largest 

Reight in the index of industrial production and is one 

of the largest export industries. '~ext only to food, 

clothing is the most important item of family expenditure 
1 in India accounting for about 10 per cent. Thus, both 

from the points of view of production and consumption 

the cotton textile industry is very important. 

Cotton textiles are a large group consisting 

of the mill and decentralized sector. The mills are of 

two kinds, spinning mills which produce only yorn and 

composite mills which produce both yarn and cloth. The 

decentralized sector consists of handlooms, powerlooms 

a~d powerlooms except those of Khadi are wholly met by 

mills which emphasize the close link between the two. 

Po~erlooms are somewhat of a satellite sector to the 



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 is the 

subject of our study that we define the objectives of 

the study as -

1. To study the productivity trends in tbe 

cotton textile industries. 

2. To study the wage trends and to study the 

influence o~ productivity on the wage rates 

in the cotton textile industries. 

Tbe third and fourth chapter deal with the first 

objective and ~iftb chapter deals with the second 

objective. 

2.2 ~thodology: 

Productivity measures can be broadly classified 

into two types: 

i. Partial factor productivity 

ii. Total factor productivity measures 



2.2.1 Partial Factor Productivitz: 

Partial productivity ~ the average product of 

the p3rticular input 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 beca:1se of the relative ~se of measuring it and ita 

welfare aspects. Capital productivity bas been investigated 

by several workers during tbe last four decades or so. 

In recent times, the productivtties of vario~s materials 

and fuels have also been studied. All these are partial 

factor productivities in the sense that output is related 

to only one input at a time, without explicit recognition 

of tbe role played by otber inputs in the production process. 

In the present study, we have wprked out partial 

factor producitivity ratios for three important factors, 

namely, labour, capital and raw materials. Labour productivity 

has bePn measurpj as a ratio of gross value added to 

total workers (i.e., gross value added per worker); capital 

productivity has been measured as a ratio of gross value 

added to total fix~d capital (i.e, gross value added per 

uni~ of fixed c~pital) and raw materials productivity 

has been measurPd as a ratio of total output to total 

inputs(other than labour and capital) (i.e, output 



per unit of input consumed). 

In addition to these partial factor productivity 

r~tios, we have worked out toe following two productivity 

related rctios also -

1. Wage rate per worker and 

ii. Capital intensity (i.e, -fixftd capital per 

worker). 

All these r3tios have been 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, coverin,s ?'ive Liain 

cotton textile industries at three-digit level. 

A change in labour productivit~ ~&n be due t~ a combined 

effect of 8 change in three factors. The ~fficiency of 

factor use may have changed; secondly, the amount of 

capital employed per worker may have changed and finally, 
3 the quality of labour may have changed. Consequently, the 

observation of movements in these ratios includes the effects 

of various types of changes. 

Sometimes tbe different partial productivity ratios 

move in cpposite directions and render a judgement of 

overall e~ficiency impossible. Dut they do provi~e a fair 
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idea whether any saving in innuts is achieved ovPrtime 

and have been ueed to answer the question of sources 
. 4 

of growth of output. 

It is to be noted the:t sue!, ratios can, Elometimes, 

measure the shifts in the production function particularly 

when the time series data is used, but they cannot reflect 

the nature and the extent of movem~nts along the same 

production function. From the point of view of 

productivity analysis, tbe degree of movements along the 

same production function is as im~ortant as the shifts in 

the production function. Since both these c..spects are 

not simultaneously revealed in the simplified concepts 

of partial or average productivity, they have on~y a 

limited scope for interpretation and applicqtion • W.R.G. 

Salter5 maintains "Unless there is a revolution in 

statistical techni~ues and info1~ation, only one type of 

productivity concept is measurable. This is the concept 

of output per unit of input •••••... The most common measure 

is that of labour productivity •.•••. critics object that 

it does not measure anythine peculiar to labour while 

labour itself remains passive •••• The only significance 

that can be given to such figures is th&t they are 

indications of what may be termeo as "growth in depth" 

as dis tinct from "in ten si ve r;rcw:t 11"... • • individual 
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productivity measures have little direct significance 

unless we can relate them to the complex process of 

change of which they are a product •••• We c&nnot divorce 

changes in the productivity of one factor from the productivity 

of otber factors indeed, from all the elements of an 

interrelated economic system." TherFfore, the trends 

shown by the partial productivity o~ factors like labour 

and capital should.be treated as a prelude to more refined 

analytical tools like Production function and total factor 

productivity indices. 

2.?..2 Total Factor Productivitl£ 

Total Factor Productivity(TFP) may be defined 

as the ratio of output to a weifhted combination of 

inputs. These are comprehensive indices which differ 
' 

from one another with respect to the wei£hted system 

involved. The Kendrick Index 6 was tbe first TI'P index ·' 

followed by Solow's geometric index7 , Salter's index8 

and the trnnslog index developed by Jorgenson and Lau. 

Each of these iridices have their own pros and cons. He 

found the Kendrick and translog indices to be compatible 

with our study plans and so these two indiceA have been 

used in the present work. 
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This index is based on the assumption of a linear 

production function of the form -

Y = eL + bK 

Wher~ , Y is output, 1 is labour and K is capital employed, 

a and b are empirical constants. Then, tbe, TFrG index 

is given as 

y 
= 

a 1 + b K 
0 0 

Where ,Y,L and K ere defined as in the production function; 

a is the base year wage rate and b is the base year rental 
0 0 

oi' capital. 

In Kendrick's words,'the precise meaning of this 

measure may be obtained by "ccrnpring what tbe outputs of 

period II would have cost at the factor prices and unit 

factor requirements of I (rPal output) with what they did 

cost in constant I factory prices, but at II level of 

productive efficiency (real input) • Alternatively, we 

are comparing the actual real output of II with what the 

output of the factors would have beer: in II had the 

productive e- ficiency of I (rebl input) prevailed". 



Y.endrick'o innex iovolves the following assumptions: 

(i) There is no rise in total productivity or productive 

efficiency if there are const~nt returns to scale, i.e, total 

output increases in the same ~roportion as the weighted 

average increase in the quantity of fbctors, each factor 

being weighted by its relative share in total input in 

the base pE-riod. 

(ii) There is competitive market so that the relative shares 

o~ different inputs in the total input(output) b&sket in 

the base period measured their respective elasticity 

coefficients, and 

(iii) elasticity coefficients are constant implying 

constant and unit elasticity o~ substitution. 

A serious flaw of thie index is that it is based 

en a linear production function and thus, fails to allow 

for possible diminishing returns on factors of production 

or in other words - does not possess the pruperty of 

t t D 1 O · · · id K d . k asymp o es • omar ln hls art1cle sa that en r1c 

tries to distinguish between e~ficiency in the u~e of 

resources wbicb the index iR sup··osed to measure and 

economic e!ficiency which it is nrt. Demar's contention 

w~s that if efficiency is unoerFtood aR the ratio of the 



actual to some potential output or the proximity to some 

optimum level of output, clearly the. index measures 

neither. A fall in rate of growth of the index is not 

necessarily a sign of inefficiency in resource utilisation. 

Utilisation of poorer materials or expansion of activities 

like services, where the other forces have lesser room 

to play, may depress the index and yet be economically 

ju~tified. Nor is a rapidly increasing index , the opposite. 

B. The Translog Index of Total Factor Productivity: 

The translog index is based on the Divisia index of 

technical change which was introduced by Solow11 and was 

later discussed by Jorgenson and Griliches12• The Divisia 

indices are symmetric in time (sstis:y the time rPver5al 

test) and rate of growth of Divisia indices of prices and 

quantitites add up to Division index of value (factor 

reversal test). Divisia indices also have property that 

the Divisia index of Divisia indices is also a Divisi& 

index of the components. 

The Divieia indices methodology was extended to include 

data at discrete points of time. For this purpose a 

specific form of production function was given by 

Chrieternsen, 
1 ~ Jorgenson and Lau - and waR called the 

transcedental logarithmic production function or simply 
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Translog production function. 

The translog index of tPchnicol change was first 

derived from the translog production function by Jorgenson 

and Lau. 14 This index does not require the conditions of 

Hicks-neutrality of technical change. For two discrete 

points of time T and (T-1), the aver&ge rate of technical 

change can be expressed as the difference between .. successive 

logarithms of output less a'weighted average of the 

difference bPtween successive logarithms of capital and 

labour inputs with weights taken to be the respective value 

shores. 

The elaborate procedure of computing can be simplified 

by mak1ng the assumption of competitive equilibrium and 

thus taking income shares of capital and labour as 

proxy for output elasticities. Then, tbe translog index 

can be defined as -

Where, w1 = 1/2 (SLt + SL(t-1 ) ) 

Where , s1 and SK denote shares o: wages and capital 

in output respPctively. 
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The transJog function allows the el~sticity of 

substitution to bP. differ~nt 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 function formal1y specifies a uni(ue 

technological rP.lationship between inputs and outpu~s 

within a production unit, say firm, industrs or ti1e 

national economy. The function may be linear or non­

linear in its form, depending upon the hypotbesised 

relationship between inputs and outputs and between one 

input and another. 

The production function employed in this study is 

of a Cobb-Douglas form of the follow~ng type-

log Y = A +B log K + b log 1· 

Where, Y, K and 1 estimate value added, capital, and 

labour respectively. A is the empirical coefficieut which 

measures Hicks-neutral technological changesJa and b are 

empirical coefficients that determine the capital intensity 

and returns to scale. 

The elasticity of substitution, in the Cobb Douelas 

function_iqunitary. If technology is unchanging, tben a 



proportionate change in relative factor inpute produces a 

compensating proportionate change in relative factor input 

and consequently relative factor shares remain constant. 

The Cobb-Douglas production function, howev~f, has 

many limitations. The main ones are as follows:-

{i) It specifies unitary elasticity of substitution 

between labour and capital and so rules out non-

neutral technological changes. 

(ii) It does not possess the property of asymptotis~ 

i.e. when one factor of production grows infinitely 

large, the function does· not converge to a f1nite 

limit and then fall ae r~quired by the neoclassical 

theory. 15 

(iii) High multicollinearity between labour and 

capital does not give good structural fit of Cobb-

D 1 f t . .16 oug as unc 1on. 

(iv) The cross-section fit of Cobb-Douglas 

proCluction function, unless the firms are in 

equilibrium and there ie perfect com~etition , 

measures short run disequilibria , monopoly 
17 imperfections etc. and not structural parameters. 



(iv) The Cobb-Douglas form applies onJy to 

situations in which thP character of input does 

not change. This cannot hold when one uses aggregate 
18 data. Griliches, pointed out that to study 

economies of scale, one should have a functional 

form that is not homogenous at least over some 

ranges of in ·;uts, so that it can accommodate 

indivi~ibilities and disproportionalities. 

In the presPnt study, we have worked out Kendrick 

and Tranelog indices as well bs the Cobb-Douglas production 

function estimate for all the ten years of study for all 

the states and for All-India(for all the five industries). 

We have also estimated 'the annual trend rates of these 

indices in the present study. 

2. 2.3 _!~1ethodology for Pr~ductivi ty-Wage Rate Linkaget 

Our second objective is to -"tudy the inter-rPgional 

wage tr~nds and to ascertain whether productivity has any 

influence over the wage rates in the cotton textile industries 

or not. For the·first part of this objective, i.e., for 

analysing tbe inter-regional wage trends, we have 

worked out wages per worker for all the major states 

wher~ these industries are located. 
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In order to ascertain whether productivity 

has any influence over the wage rates in the cotton 

textile industries or not, we have regressed wages 

per worker of the m~jor regions wh~re a particular 

cotton textile industry is located on thPir 

respective labour productivities. 

2.3 The Data Bases 

To study time series variations in 

productivity, we need state level as well as All-India 

l~vel data on value added, capital and labour 

employed, wages and share of wages in value · 

added. This bas to be supplemented with data on 

suitable deflators so as to make possible inter-

temporal comparison at constant prices. 

~ith a view to studying the disaggregated 

trPnds in the man1.:facture of cotton t~xtiles, five 

three-digit level(National Industrial Classification) 

industries werP selected. These industries19 sre 

as follows: 

i. Cotton ginning, cleaning and bailing( 230) 

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



(iii) Printing, dyeing, and bleaching of cotton 

textiles ( 23 2). 

(iv) Production of Kbodi and Weaving and finishing 

of cotton textiles in handlooms ~ther than 
Khadi ( 235 )~0 

( v) ''!eaving and finishing of cotton tPxtiles in 

power -looms (236). 

Tbe selection was primarily done on thP baBis of an 

industry having an adequate dispersal through space. 

The major centres of the cotton ginning, cleaning 

and bailing industry(in order of their contribution to 

the gross value added) are- (1) Gujarat {2) Maharashtra 

(3) Punjab {4) Madhya Pradesh and (5) Tamil Nadu ~ 1 

Rajasthan, Karnataka, Harayana and Andhra Pradeeh(in that. 

ordPr) arP the other important centres of this industry. 

In tbe cotton spinning, weaving, shrinking, etc. 

industry, tbe major centres are (1) Gujarat (2) Tamil Nadu 

(3) Maharashtra (4) Uttar Pradesh and (5) Madhya Pradesh. 

We~t BengaJ, Karnatka, Andhra Pradesb,Rajastban, Kerala, 

Orissa, Harayana, ?unjab and Bihar are the other important 

centres of this industry. 

The five most important centrPs of the printing, 

dyeing and bleaching of cotton textiles , are (1) Maharashtra 

(2) Gujbrat (3) Hsrayana (4) Karnataka and (5) Tamil Nadu 

Punjab, West Bengal, Rajasthan and Uttar Pradesh 



stand next in importance. 

The major centres of producti~n of Khadi and 

weaving and finishing of cotton textiles in handlooms 

other than Y.hadi, arP (1) Kerala (2) 'nest Bengal (3) Uttar 

Pradesh and {4) Msharashtra. Andbra Pradesh and Punjab 

are the other main centres. 

In the weaving and finishing of cotton textiles 

in powerlooms, however, the major centres are (1) Tamil Nadu 

{2) Orissa and (3) Mabarashtra. West Bengal, Gujarat, Uttar 

Pradesh and Kerala stbnd next in importance. 

{A) The Data Source: 

The basic aata on industrial production and 

employment is taken from thP Annual Survey of Industries 

(ASI) wtich is conducted evPry year by the National 

Sample Survey Organisation and ;r('·cessed by the Central 

Statistical Organisation. It gives detailed information 

on value added, employment , capital stock, wages, etc. 

However, this data is available for the organized sector 

only. 

For this study, the disaggrPgated data was 

available only forrthe 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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fifty persons on an average and those where hundred or 

more people are employed without the aid of power. The 

survey data are naturally subject to variations io response 

and therefore, in coverage. 

Deflators -~bolesale Price Indices' 

Since the industrial data given by ASI was at 

curient prices, we used the wholesale price indices for 

nPareet relevant category as deflators in obtaining the 

value added, wages paid, depreciation and capital stock 

at constant prices. Tbe whole data was converted to data at 

1973-74 constant prices. 

(B) The Variables Useds 

l 

The following variables werP taken -

(e) Value Added (Y) 

Grose value added, obtained by adding back depreciatLon 

to the net value added figure was taken as a measure of 

output for our main study. Though net value added is a 

more relevant figure but given the highly arbitrary 

· nature of the data on depreciation charges (being more 

relPvant for tsx purposes for showing the decline in value 

o~ the capital stock) in Indian industries, gross figures 

are generally preferred. 



For capital input, dota on gross fixed assets was 

used. In the ASI data, gross fixed capital includes 

building, plant, machinery and miscellaneous assets and 

the va1ue of capital items is taken as in the books of the 

factory. The estimates under the various heads of capital 

relate to Dec ~.at of the relevant year in factories which 

close accounts on that day and in other cases to the data 

on which accounts wer~ closed prior to 3tst December. 

(c) f8bour (~2 

For labour input, figur~s for employm~nt of workers 

were used. Although man-hour data is more relPvant, the 

same was not available for later years at disaggregated 

level. 

(d) Wages (W) 

Wages include all paym~nts made in cash as 

compensation for work done during the year, e.g., basic 

wages, dearness allowance, over time payments, shift 

allowance, leave wages, wages for paid holidays, all 

bonuses such as profit sharing bonus, production bonus, 

incentive bonus, ~to. and other cash payments made from 



time to time·, regular and adhoc contractual or ex-gratia. 

These also include lay off payment and compensation for 

unemployment except where such payments are made for trusts 

or the special funds spt up expressly for this purpose, 

contribution to old-age benefit, employees contribution to 

other social security charges and inputed value of benefits 

in kind and travelling and other expenditure incurred 

for bonus purposes and reimbursed by the employer are 

excluded. 

In addition to the gross value added, gross fixed 

capital, total workers and wages, we have also used variables 

like output and total input consumed _ so far as the 

estimation of the partial factor productivity trends is 

concerned. 

Output is tbe aggregate va1·1e of products and 

by products manufactured for sale, work done for customers 

and sale v31De of goods solo in the same condition as 

purchased, and is adjusted for the difference in stocks of 

semi-finished goods at the beginning and at the end of 

the Surve.Y Year. 

Input is the gross value of matprials and fuels, 

etc. consumed, products reported for sale last year but 

usAd for further manufacture, incidental expenditure on 
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purchase of·materiala, etc. non-industrial seriice purchased, 
~ 

depreciation and purchase value of goods sold in the 

same condition as purchased. 

(C) Some comments on measure~ents of capital and labour 

in "lUtB 

(a) Measurem 13 nt of_Capital~ut!_ 

The major problem here is the questio;J. of gross 

VPrsus nAt capital stock figures. There seems to be a 

general agreement amonst economists that gross JO• .Ligures 

a better e"tim3te of capital stock. Leon1:iff 21 
~rgues 

that use of depr~ciated coefficients (of capital stock) 

implies that capital stock decreases in efficiency in 

are 

exact relation to depreciation charges. Most available· 

evidence indicates tbat this ~s not a reliable assumption. 
22 Similarly, Asit Bannerji orgues that even though the value 

o~ old ~achines declines, it need not lead to any decline in 

current services of the capital input which is what the 

capital stock figures are sup~osed to approxim~te. 

qashim and Dadi 23 , in th~ir important work state 

that the efficiency of assets does not decline as fast as 

accounting procAdure of depr~ci~tion show. 24 They quote B9rna 

who states that in most industries which are capital 



intensive, the Afficiency of plant tends to increase and 

not decrease witb life. 

"!:>omar25 argues that working with net investment 

and net stock of capital, onP. looses siGht of gross 

investment as a major vehicle of tP.chnical progress. He 

advocates dPductions of some smaller magnitude· than 

conventional deprPciation for deterioration of existing 

capital. Eut Hashim and Dadi consider even smaller deductioaa 

to be unnPceasary basing their argument on Ba~as• argument. 

Renee, one can say th5t gross value is the 

most useful concept and iR also closest to the concept of 

capital in theory. 

Further, there is the problem of capacity 

utilisation. Many Indian industries are not operating at 

full capacity level. Actually, it is not the stock but 

the services of capital which is to be treated as f~ctor of 

production •• RBI (1970) hds published data for capacity 

utilisation for differPnt industries for the p~riod 1960-68 

based on official services of index numbers of industrial 

production. However, no data has been provided bs R3I 

after 1968. 
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(b) MeasuremP-n:! of Labour Input: 

Labour input should i 1eally be measured through man-

hours worked out but since that data was not available, 

the number of workers was taken to be labour input. We 

have not used total number of employees as 'workers' on a 

strong assumption that "workers" and "other than workers" 

categor~es are not perfect s~bstitutes. W~ would also like 

to hypothesize that since "other than workers" category is, 

by and large, the ex~cutive category which is getting 

higher rewards not because of their higher potential as 

human beings as compared to workers, but because 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 worke>rs' on the ground that "they form a small 

proportion of total employment and the number of such 

persons is fairly stable in r~l~tion to the number of 

workPrs". 26 

It may be pointed out, however, that "although 

such persons form only 4 per cent to 8 pPr cent of all 

persons employed , their share in the total wage bill 
27 ranses from 10 per cent to 16 pP.r cent" • It is 

precisely because of this re3son that th0ugh not in the 
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case of total factor productivity, but in the case of 

partial productivity trends we should have dealt witb not only 

total workers employed but also with number of total 

employ~ea as well as "pPrsons othPr than workers" separately. 

(D) The SelP-ction of Time-Period: 

At the outset, one must state that the sel~ction of 

the time period was dictated more by the availability of 

comparable data than by any other consideration. Upto 1971, 

the industrial establishments were classified.broadly on 

the basis of Indi&n Standard Industrial Classification. 

This was replaced by National Industrial Ci&esification(NIC) 

1970 from ASI, 73-74. We also, therefore, have selected 

our time period from 1973-74 onwards upto i932-83 - the 

latest year for which ~ata in disaggregated form was avail­

able in the Census Sector. 

(E) Data Limitations: 

(i) The criteron for the classification of an industry 

under ~h~ ASI scheme is the value of that industry's 

principal products. In some instances this has resulted 

in the shift of factories from one industrial class to another 

industrial class over a period of time. This has affected 

the comparability of the data over time. 



(11) The uee of value figures instead to quantity makes it 

impossiblA to disengage parameters of the production from 

the 'elasticities of product demand and foetor supplies in 

an imperfect market situation. 

(111) Deflators were at best approximations of the actual 

inputs and outputs. Capital consiata of heterogenous 

machines and equipment arid deflation by the wholesale 

price index of machinery was not very appropriate , ~s 

machines of different vintages, productivity and efficierwy 

are aggrpgated under one head. 

(iv) !jeally, a measurement of capital and labour services 

should be used but as mentioned before, the data on capacity 

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

PARTIAL PRODUCTP/ITY TRENDS 

In this chapter an attempt is made to analyse the 

partial productivity trends in different cotton textile 

~ndustries of India. The focus is on the regional aspects 

of productivity. 

'Je have worked out the annual trend ra tea (usually, 

for the period 1973-74 to 1982-83) of the partial 

productivity ratios for tbe three important factors, 

namely, labour, capital and raw materials. Labour 

productivity has been measured as a ratio of value added 

to workers, capital productivity has been me~sured as a 

ratio of value added to fixed capital and raw materials 

productivity has been measured as a ratio of output to 

inputs (other than labour and capital). ~oth value added 

and fixed capital are gross of depreciation and in 

constant prices. We shall examine below .several aspects 

of these productivity trends. 

Cotton Ginning, Cleaning and Bailing (2302 

In column one of Table -"!- .1 ere set out the annual 

trend rates of labour 0ro1uctivitl in the cotton ginning, 

cleaning and bailing industry. It may be easily noted 
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that for all-Indi~, labour productivity increased at the 

rate of 1.13 per cent per annum. 

At the regional level also, labour productivity. 

baa increased over the entire period (i.~. 1973-74 to 

1982-83) for most of tbe states. The highest increase 

in the annual trend rates of labour productivity was 

registered. in Andhra Pradesh ( 'Rhich incidently, is not 

a major centre for this industry), followed by Rajasth'an, 

Gujarat, Tamil Nadu, Karnatak~, Harayana and Madhya Pradesh. 

On the other hand, Maharashtra and Punjab are tbe two 

major states where the annual trend rates of labour 

productivity have declined significantly • Tbis is really 

a very distressing matter. It seems that the positive 

annual trend in labour productivity for all-India, bas 

em~rged mainly due to the positive contributions by three 
' 

other major centres, namely, Gujarat, Madhya Pradesh and 

Tamil Nadu. Other wise, we might have expPrienced a 

negative annual trend rate of labour productivity at the 

all-India level. 

Tbe factor which see:ns to explain labour productivity 

~rowtb in Andbra Pradesh, Gujarat, Karnataka and Madhya 

Pradesh, is increase in the wage rate. The relationship 

bPtween wage rate and labour productivity is complex due to 

simultaneous interaction. However, if one takes the view 

th~t w3ge rate is largely exogenous and is determined by 
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inatitutional factors, it can be argued that increase in 

wage rate, given other factors, will increase labour 

productivity as labour is better provided. In case of 

Harayana, Rajasthan and Tamil Nadu, however, in 

addit1on to the increase in wa~e 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 tbe annual 

trend rates of c~Eital productivity in the cotton ginning, 

cleaning and bailing industry. As it is clear from the 

table, for all-India, capital productivity increased by 

about 3.19 per cent per annum. 

Among the major centres, Gujarat recorded the 

highest increase in capital productivity(4.t2 ?er cent 

per ann~, followed by Punjab (2.14 per cent per an~um} 

and Maharashtra (0.44 per cent per annum). Madhya Pradesh 

~nd Tamil Nadu showed a decline in the annual trend 

rates of capital productivity • 

.4.ndhra Pradesh (which is not a major centre of this 

industry) experienced a significant increase in capital 

productivity o~ about 10.88 per cent ~er annum. On tbe 

other hand, the highest decline in the annual trend rate 

of capital productivity was resistered in case of 



Table 3.1 

Annual Trends rates of productivity ratios Industry - 230 

(in percentage) 

Regions 
lo) 

Gujarat 

Mahar a shtra 

Punjab 

M.P 

Tamil Nadu 

Rajasthan 

Karnataka 

Haryana 

A.P. 

ALL-INDIA 

-
Labour Productivity 

( 1 ) 

2.79 

-2.34 

. -1.57 

1.20 

1.9 2 

2.90 

1.79 

1.52 

11.38 

1.13 

Capital Productivity 
( 2) 

4.12 

0.44 

2.14 

-1.17 

-2.54 

-3.21 

3.18 

-5.91 

10.88 

3.79 

Raw Materials 
Productivity 

( 3) 

0.94 

2. 29 

0.32 

1.86 

0.15 

o. 39 

-3.5 3 

-0.02 

0.23 

0.88 ::") 
t\: 



Harayana(-5.g1 per cent) and Rajasthan (-3.81 per cent). 

It is inter~sting to note that capital productivity 

and capital intensity are related somewhat inversely in 

th1 s industry. In fact, the factor which seems to be 

responsible for the declining annual trend rate of 

capital producti~ity in Harayana, Rajasthan and Tamil Nadu, 

is chiefly the rise in capital intensit? in these regions. 

It can also be noticed that the increasing annual trend 

rate of capital productivity in this .industry is 

associated with declining capital intensity in regions such 

as Andhra Pradesh, Gujarat and Punjab. 

So far as the raw-materials productivity in the 

cotton ginning, cleaning and bailing industry is concerned, 

it may be easily 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 insignificant • At 

the regional level also, raw materials productivity 

showed an insignificant growth in most of the states. 

The eKceptions , however, are :1Iaharasbtra and Tamil Nadu, 

which showed significant growth tn the raw materials 

productivity and Karnataka which 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 



states as well as for all-India, bas rAaulted mainly due 

to the stagnant level of technology and the slowly 

increasing (or even decreasing) efficiency of labour and 
' 

capital. The use of the aggregated estimates of the 

raw materials(instead of working out the productivity of 

fuels, materials, etc. separately) may be the other 

cause of this t,ype of trend in the raw materials 

productivity growth. 

Cotton Spinning 1 ~eaving, Sbrinkin~ 1 Sanforising 1 

Mercerising and Finishing of Cotton Textiles in ~ills(231) 

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

annual trend rates of labour produc!!!!tl in the cotton 

spinning, weaving, shrinking, ~tc. industry. We can see 

that for &11-India, labour productivity incrP.ased at the 

rate of 1.26 per cent per annum. 

At the regional level also, labour productivity 

increased in most of the states. Madhya Pradesh registered 

the highest annual trend rate of 4.27 per cent, followed 

by Bihar (3.54 per cent) Karnataka (2.51 per cent), 

?unjab (2.38 per cent ) and Kerala (1.71 per cent). In 

Harayana, however, it d~CrPased by about -1.06 per cent 

per annum. Gujarat also expPriended a decline in the 

annual trend rate of labour productivity, though it was 
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significant~ Tamil Nadu (a major centre of this industry) 

coulil show only an insi~nificant growth in labour 

productivity. Perhaps, it is due to this stagnancy in the 

labour productivity in two major centres of this industry, 

namely, Gujarat and Tamil Nadu, that at the all-India level 

labour productivity could not show an impressive trend rate. 

The factors which seem ·to explain pf.Oductivity 

growth in thP majority of the states(though not 

essentially in the major states) as discussed above, are 

incrPase in capital intensity and wage rat~ (refer to 

Appendix Table-2.2). It can be easily observed that except 

Harayana and Andhra Pradesh where annual trend rates of 

c~pital intensity were not very high, and Orissa, where 

annual trend rate of wage rate was even negative 

(though insignificantly), the annual trend rates of 

capital intensity and w~ge rate were high in almost 

all tbe states. 

Data on capital productivitl presented in column 

two of Table-3.2 show a decrease of about -3.27 per cent 

per annum at the all-India level. At the state level 

also, capital productivity showed a downtrend in various 

states. The most pronounced decline was noticed in the 

case o: Punjab, followed by Tamil Nadu, ir1aharasthra and 

West Bengal. 



-Table 3. 2 

Annual Trend rates of productivity ratios Industry - 231 

(in percentage) 

Regions 
(o) 

cujarat 

Tamil Nadu 

Maharashtra 

U • P. 

M.P. 

Karnataka 

A. p. 

Rajasthan 

Kerala 

Orissa 

Haryana 

Punjab 

West-Bengal 

Bihar 

ALL-INDIA 

Labour Productivity 
(1) 

-0.32 

0.55 

2. 30 

3.41 

4. 27 

2.51 

0.95 

2.04 

1.71 

1.1 3 

-1.06 

2. 38 

0.77 

3.54 

1. 26 

Capital productivity 
( 2 ) 

-4.10 

-4.13 

. -4.35 

-4.21 

-2.75 

-2.82 

-1.6 3 

-0.11 

-4.74 

-1.96 

-2.5 3 

-6.01 

-3.72 

-2.06 

-3.27 

Raw Material 
Productivity 

( 3) 

-1.40 

-o.5e 

-0.86 

0.67 

1. 09 

-0.21 :n 
c: 

-0.11 

o. 38 

-0.52 

1. 26 

-1.04 

-0.40 

0.16 

1.14 

-0.18 
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Tbe most striking feature of the declining annual 

trend of capital productivity in almost all the states as 

well as in India as a whole, in their association with 

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

So far as the productivity of raw materials in 

this industry is concerned, it may be easily observed 

from column three 6f Table - 3.2 that for all-India, it 
I 

decreased insignificantly by about -0.18 ;c:; .... CQ:lt per 

annum. At the state level also, raw materials productivity 

declined (though insignificantly) in most cases. Orissa, 

Bihar and Madhyra Pradesh, however showed an increase 

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

per annum. 

' Tbe stagnating growth in raw materials productivity 

in this industry for most of the states as well as for 

all-India has resulted mainlj due to the stagnant level 

of technology as well as the efficiency of labour and 

capital. 

Printing 2 Dyeing and Bleacbit1g of Cotton· Textiles( 2322 

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

trend rates of labour productivitl in th~ 9rinting, 

dyeing and ble3cbing of cotton textiles. 
I 
I 



At the all- India level·, labour product! vi ty increased 

by about 4.41 per cent per annum. Among the major centres 

of this industry, thP. highest increase in labour 

productivity was recorded for Gujarat, followed by 

T,7a hara shtra and Harayana. Arnotig the leas important centres 

of this industry (in terms of their lower contribution 

to the gross value added), however, Rajasthan, Tamil Nadu, 

Uttar Pradesh and ·;vest 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 the states as discussed above, 

are incre3se in capital intensity and wage rate (refer . 

to Appendix Table-2.3). It can be easily observed that 

except Harayana and Pqnjab (where the annual trend rates 

of capital intensity and wage. rate were not very high), 

annual 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 productivitl in thP printing, 

dyeing and bleaching of cotton textiles. 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, 



(In percentagel 

Regions 

0) 

Maharashtra 

Gujarat 

Harayana 

Karnataka 

Tamil Nadu 

Punjab 

west Bengal 

Rajasthan 

u.P. 

All -India 

TABLE - J. 3 

Annual Trend Rates of Productivity Ratios 

INDUSTRY - 232 

Labour Capital Productivity 
productivity 

1 2 

1.83 -0.67 

2.23 0.19 

0.90 -0.48 

3.42 -0.11 

8.41 2.22 

3.77 -5.36 

6. 02 -17.42 

8.66 - 1. 61 

11.03 - 2. 27 

4.41 0.83 

Raw materials 
productivity 

0.11 

0.03 

1. OS 

o. 72 

1. 39 

-0.87 0') 
;..= 

-2.26 

-1.9 3 

1. 35 

0.29 
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Maharasbtra and Harayana, bave also shown an insignificantly 

declining annual trend in capital productivity. Gujarat, 

an another important centre, bas, however, shown an 

insignificantly increasing annual trend in capital 

productivity. Thus, there is no doubt that the annual 

trend rate of capital productivity at the all-India level 

has been influenced very much by the annual trend rates 

of capital productivity in these three major 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 ins~gnificant (0.29 per 

In Gujarat, Karnataka, Maharashtra and Punjab also, the 

annual trend rates of the rew materials productivity 

did not register any significant gains or losses. In 

cent). 

West Bengal, however, raw materials productivity registered 

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

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

Pradesh, it increased by 1.05 to 1.39 per cent per annum. 

~uction of Kbadi and Weaving and Finishing of Cotton 
Textiles in Handlocms other than Khadi 

· Column one of Table-3=4 presents annual trend rates of 



labour-productivitl in the produc~~n of Khadi and Weaving and 
finishing of cotton textiles in handlooms other tban Khadi. 
It clearly ehows_tb&t for all-India, labour productivity 
incrPaeed by about 2.95 per cent per annum. 

At the regional level, except Kerala (which is the 

most important centre of this industry), ell the other centres 
of this induP-try eepPrienced a very high annual trPnd rate of 

labour productivity. West Bengal showed the most pronounced 

growth in labour productivity, mainly because of the 

unbelievable increase in the last year of our study. Otherwise.._ 

it must bave shown a declining trend rate. In fact, between 

1977-78 to 1979-80 , the labour productivity ~e~io in West 

Bengal was extremely low. 

Next to West Bengal, Punjab registered the bigbest 

increase in labour productivity of about 7.60 per cent 

per annum in this industry, followed by Uttar Pradesh 

(6.66 per cent per annum) and Karnataka {4.5 per cent per 

annum). 

In case of this industry also, it seems that th~ chief 

factors explaining growth in labour productivity in different 

states have been incr~ase in capital intensity and wage 

rates. In West Bengal, where labour productivity showed 

highest annual trPnd rate, capital i~tensity and wage rate 

werP very high. On the other hand, in Kerala, where labour producti.­
vity 



did not grow significantly, capital intensitJ and wage 

rate were comparatively low. 

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

Eroductivity. For all-India, C8pital productivity 

shows a decline of about -3.68 per cent per annum. At the 

regional lE'vel also, Kerala , :Vest Bengal, K~rnataka, 

and Punjab have shown signif1cant decline in the annual 

trend rates of capital prpductivity. Uttar Pradesh, 

however, is the state which has registered increasing 

annual trend in capital productivity. 

Here again, the factor which seems to be responsible 

for the declining annual trend rates of capital productivity 

in the majority of the states, as well as in all-India, 

is the rise in capital intensity(refer to Appendix 

Table-2.4). We can see that in all the states except 

Uttar Pradesh (where capital productivity is positively 

increasing), capital intensity is high. 
~ 

nata on raw materials product~vitl in this industry 

as presented in columnthree of Table-3.4 show that for 

all-India, raw materials productivity decreaseJ by about 

-0.81 per cent per annum. At the regional level also, 

except Kerala, Punjab and Uttar Pradesh, where raw 

materials productivity increaseJ insignificantly by 



(In percentage) 

- -
Regions 

(0) 

Kerala 

We:ot Bengal 

U.P. 

Karnataka 

A.P. 

Punjab 

All-India 

TABLE - 3,4 

Apnnal Trepd Rates of Productivity Ratios 

INDUSTRY-235 

Labour productivity 

1 ) 

0,67 

11.27 

6.66 

4.45 

3.18 

7.60 

2.95 

Capital 
productivity 

t 2 ) 

-3.89 

-7.01 

8.89 

- 9.48 

-10.88 

- 7.48 

- 3.68 

Raw materials 
productivity 

( 3 ) 

0,79 

-2.18 

0,87 

-8.28 
~ 
c..: 

-0.56 

0.67 

-0.81 
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about 0.67 to 0.87 per cent per annum, the remaining states 

such as K3rnataka, '.Vest Bengal and Andhra Pradesh sbo·.'~e-1 

a declining trend in it.
1 

In Karnataka, the annual trend 

rate of decline in the raw materials productivity was 

as high as -8.28 P"'r cent. 

It seems that the insignificant trend in raw 

mate·rials producttvi ty in this industry in states such 

as Kerala, Uttar Pradesh, Andhra Pradesh and Punjab 

as well as in all-India has resulted mainly due to 

the stagnant level of technology ann the declining 

efficiency of capital. The use of the aggregated values 

of the raw materials (inste9d of working out the 
' 

productivity of fuels, m~terials, etc. separately) may 

also be one of the reasons for-this type o~ raw materials 

productivity growth in tbese 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
1 

2.39 per cent per annum. 
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In Orissa and Tamil Nadu, which 'are the two most 

important centres of this industry(in tenns of their 

contribution to the gross value added), labour productivity 

grew ~t the rate of 5.91 and 3.10 per c~nt per annum. 

West Bengal , Gujarat and Uttar Pradesh have also 

registered significant increase in the annual trend rate 

of labour productivity. In Kerala (which incidently is 

not a major centre of this industry), however, labour 

productivity showed a decline of about -6.65 pe~ cent 

per annum. 

Tbe factors which seem to explain labour 

productivity growth in this industry is once again, 

increase in capital intensity and wage rates in most of the 

regions. The reason that Kerala, which showed a significant 
' 

increase in annual trend rate of capital intensity but 

experienced significant decline 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 canital . ~ 

Eroouctivity growth rates in this particular industry. It 

is evid~nt 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 Bnnual trend 
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rate in their respective capital productivity ratios. 

In the two most important centres of this industry, 

namely, Tamil Nadu and Orissa, 0~pital productivity has 

declined by about -5.92 and -1.78 per cent per annum 

respectively. This is really a matter of concern to all 

of us. 

Gujarat, where the annual trend rate of capital 

intensity was negative (refer to Appendix Table-2.5), 

has demonstrated positive annual trend rate of about 

1.15 per cent in capital productivity. 

Column three of Table- }5 presents the annual 

trend rates of raw materials productivitl ~n weaving 

an·J finishin~ o~ cotton textiles in power-looms. As it 

can be easily observed , for all-India, raw materiels 

productivity has declined at the rate of -0.44 per cent 

per annum. In other words, for all-India, it did not 

register any significant trend. 

In Tamil Nadu, a major centre cf this industry, 

raw materials productivity declined, though insignificantly 

by about -0.32 per cent per annum. On the other hand, in 

Crissa, an another major centre, it showed an insignificant 

grwotb of about 1 .08 per cent per annum. 



TABLE - 3 _.5 

Annual Trend Rates of Productivity Ratios 

INDUSTRY - 236 

(in percentage) 

Regions 

{G) 

Tamil Nadu 

Orissa 

West Bengal 

Gujarat 

U.P. 

Kerala 

All-India 

Labour 
productivity 

{ 1 ) 

3.10 

5.91 

3. 21 

1.8 3 

1.16 

-6.65 

2. 39 

Capital 
productivity 

( 2 ) 

-5.92 

- 1. 78 

_-2. 34 

1.15 

-3.86 

-2.41 

-5.11 

Raw materials 
productivity 

( 3) 

,o.3?. 

1. 08 

- 1..26 

-0.97 

-0.18 

-2.16 

-0.44 

""'-.} 

'-1 
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West Bengal, Gujarat and Uttar Pradesh have shown 

an insignificant decline in the annual trend rates of 

thP raw matpriale productivity. Kerala, however, has 

registered a significant decline o.f about -2.16 per cent 

per annum in the raw mate1ials productivity. 

It seems that the stagnating and even marginally 

declining growth rate in raw matpriols productivity 

·in the weaving and finishing of c_otton textiles in 

power-looms in most of tbe states bas resulted mainly 

because of the stagnant level of technology. The use of 

the aggregated estimates of the raw materials(instead of 

working out the productivity of fuels, materials consumed, 

etc., ~eperately), may also be responsible for this type 

of trend in the productivity of raw materials in this 

industry. 

Summary: 

The partial productivity trends in differP.nt cotton 

textile industries of India show. that -

(1) In general, labour productivity showed increasing 

trend rates for all-India as well as for the majority 

of the states ( el'!Cept ~ .. !a haras htra and Punjab in industry- 230, 

Gujarat &nd Harayana in industry-231 and Kerala in 

industr.v_-236). 



(ii) Capital productivity Rhowed clecrecsine trend re1tee 

for ell-India as well as for most of the states(except 

Gujarat, Punjab , Karnataka and Andhra Pradesh in 

industry-230, Tamil N~du and Uttar Pradesh in industry-232, 

Uttar Pradesh in industry-235 and Gujarat in industry-236) • 

. (iii) Usually, labour productivity was high in those 

regions where wage rate and capital intensity were high. 

(iv) Capital productivity ~nd capital intensity were found 

to be inversely related in most Of the states. 

(v) Raw materials productivity did not register any 

significant trend in most of the states as well as in India 

as a whole.FPrhaps, this indicates the absence of the· 

large scGle use of modern te9hnology in the cotton 

textile industries of India. 
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CHAPTER - 4 

TOTAL FACTOR PRCDUCTIVITY TRENDS 

In this chapter an attempt is made to meaaure and 

analyse the total factor productivity trends in different 

cotton textile industries of India. Two alternative 

measures of total ~actor productivity, namely, Kendrick and 

Translog indices have been worked out for all-India as 

well as for the major states where a particular industry 

is located, for the period 1973-74 to 1982-83. In the 

later part of this chapter, we have also tried to fit 

the Cobb-Dougals production function for these industries 

in various states of India. 

Cotton Ginning, Cleaning and Bailing (230): 

In Table-4.1 are set out the indices of total factor 

productivity in cotton ginning, cleaning and bailing 

industry. At the bottom of the table are presented the 

annual tr~nd rates of productivity increase. 

Both the total factor productivity (TFP) indices, 

namely, Kendrick and Translog, r~veal a genPral uptrend 

over the period for all-India as well as for the various 

states. For all-India, the Kendrick and Translog 

indices registered an increase of about 5~ per cent and 

50 per cent respectively over the entire period and their 



Table 4. 1 

TOTAL FACTOR PRODUC~IVI':'Y INDICES, INDUSTRY 230 

~ Cill.IElo.l: MAHARASTHRA PUNJAB M.F. TA.'1IL NA.Dl' 

KE~: TRN KEN TRN KEN TRN KEN TRN KEN TRN 

1973-74 100 100 100 100 100 100 100 100 100 100 

1974-75 129 1 25 114 115 102 9b 87 80 76 76 

1975-76 120 118 125 1 32 134 1 28 79 75 96 95 

1976-77 115 1 1 2 75 79 108 103 1 24 120 72 70 

1977-78 110 106 90 96 72 68 117 117 95 93 

1978-79 118 1 21 1 31 158 79 70 1 28 124 102 102 

1979-80 148 15 3 141 167 115 108 122 1 21 99 95 

1980-81 130 140 125 1 35 96 90 145 140 105 107 

1981-82 147 '145 100 100 141 1 31 159 160 11 2 110 

1982-83 158 169 108 110 15 2 142 135 137 106 102 

A.T.R. 4.42 5.08 1., 3 1.44 2.01 1 .97 2.08 2.19 0.61 0.51 

Contd. 

Hl 



TOTAL FACTOR PRODL~TI~TY INDICES, INDUSTRY - 230 

~ RAJASTHAN KARNATAKA HARYANA A.P. ALL-INDIA 

KEN TRN !<EN TRN !5Q! ~ KEN ~ ~ !E.!! 

197 3-74 100 100 100 100 100 100. 100 100 100 100 

1974-75 82 84 82 78 129 119 130 123 117 1 1 2 

1975-76 94 98 104 109 88 93 123 119 122 118 

1976-77 106 104 1 27 1 20 85 88 105 103 104 i 12 

1977-78 1 20 115 1 37 129 84 87 126 123 115 116 

1978-79 111 118 1 39 138 98 102 1 04 104 131 , 28 

1979-80 1 01 110 177 158 102 105 151 144 150 146 

1980-81 107 112 188 16 2 110 109 1 35 130 136 145 

1981-82 109 114 14 2 1 30 92 98 140 148 129 140 

1982-8 3 104 1 01 181 140 125 109 16 2 17.5 156 150 

A.T.R. 1. 27 1 .40 2.85 2.81 1. 21 o.e8 4.58 4. 50 3.60 3.87 

KEN • KENDRICK, TRN • TRANSLOG, ·and A.T.R. "' ANNUAL TREND PATK. 

H2 



annual trend rates were recorded as 3.60 per cent and 3.87 

percent per annum respectively. 

As it was expected, generally the highest annual 

trend rates of these TTP indices were registered in those 

states which had recorded significant positive increase 

in both the labour ~nd capital productivitie8 (as 

discussed in the earlier chapter). For instance, in 

Andbra Pradesh, where the labour and capital productivities 

were found to have significant positive annual trend 

rates, the trend rates of Kendrick and Tranelog indices 

were as high as 4.58 ann 4.50 per cent per annum. 

The least increase in the annual trend rates of the 

TFP indices was associated with Tamil Nadu(0.61 and 0.51 

per cen~ per annum), follow.ed by Harayana (1.21 and 0.88 

per cent per annum), Rajasthan (1.~7 and 1.40 per cent 

per annum) and Maharashtra (1.13 and 1.44 per cent per 

annum). .t.nd despite the declining annual trend of 

capital productivity of about -1.57 per cent in Punjab, 

it recor4ed an impressive trend rate of the TFP indices 

as 2.01 and 1.97 per cent per annum respectively. 

The most striking febture of these two TFP indices 

is their close correspondence for all_India as well as 

for the various regions over the period 1973-74 to 1982-83. 

The peaks and troughs synchronize practically in all cases. 
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Cotton Spinning, Weaving, Shrinking, Sanforieing1 

Mercerising and Finishing of Cotton Textiles in 

Mills ( 2312 : 

In Table-4.2 are set out the TFP indices in cotton 

spinning, weaving, shrinking, etc industry. It is evident 

fran this table that for all-India, although the Kendrick· 

and Translog indices have failed to show any significant 

increaee over the entire period of our study (i.~. 

between 197~-l4 to 1982-83), but their annual trend 

rates have still managed to record positive increase of 

about 1.46 and 1.39 per cent per annum respectively. This 

is mainly because of the significant improvemPnt in these 

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

Except Bihar, Gujarat, Kerala, Maharashtra and 

Punjab (where the annual trend rates of the TFP indices 

were found to be Pither negative or insignificant), 

these two TFP indices revP.al a general uptrend over 

the period for almost all the major states where this 

industry is located. 

l1~adhyra Pradesh and Karns taka (where the annual 

trend rates of labour productivity werP fairly high), 

have recorded the highest increase in the annual trend 

rates of the TFP indices. In fact, l1:adhya Pradesh 



Table 4.2 

TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY - 231 

GUJRAT TAMIL NADU MAHARASHTRA U.?. M.P. 

Ti-N KEN TRN TRN KEN TRN 

197 3-74 100 100 100 100 1 •)0 100 100 100 roo 100 

1974-75 109 110 99 99 103 104 143 1 32 1 26 1 2 3 

1975-76 1 Oi 104 88 90 82 90 115 1 1 2 89 85 

1 976-Ti 91 92 90 94 91 98 78 76 1 25 1 2o 

1977-78 117 1 16 109 11 0 97 102 106 105 1 19 115 

1978-79 1 2 2 1 24 114 120 105 107 15 1 141 1 30 1 25 

1979-80 122 1 25 108 1 16. 111 115 166 156 140 1 35 

1980-61 109 1 1 0 111 118 103 .1 05 158 149 147 140 

1981-62 99 100 108 109 123 1 25 111 108 1 30 125 

1982-83 79 88 104 106 57 69 135 134 14R 142 

A.T.R. -o. 2Q -I). 15 0.74 1.10 -1.28 -0.89 2.5 7 ~.94 3.08 2. e:: 

R~ Contd. 



TOTAL FACTOR PRODUCTIVITY INDICES INDUSTRY - 231 

KARNATAI<A A.P. RAJASTHAN KERALA ORISSA 

KEN TRN KEN TRN KEN TRN TRN KEN TRN 

197 3-74 100 100 100 100 100 , 00 100 100 100 100 

1974-75 98 96 87 84 1 21 1 18' . 89 90 98 99 

1975-76 108 107 . 83 83 92 90 56 62 87 90 

1976-77 96 93 98 95 99 95 58 68 80 82 

1977-78 101 99 1 03 100 , 19 120 
. 
~ 70 e5 85 

1978-79 106 104 108 1 10 169 170 86 91 93 95 

1979-80 1 1 0 106 . 11'7 115 187 185 102 105 123 125 

198C>-81 128 120 1 24 124 130 125 82 89 103 102 

1981-82 118 115 110 106 124 120 61 69 97 95 

1982-83 102 101 105 101 102 100 so 67 1 20 122 

A.T.R. 1. 38 1o20 1. 08 1. 01 2.13 2.02 -1 ~87 _, .s 7 0.97 1. 06 

f{(; Contd. 



TOTAL FACTOR PRODUCTIVITY INDICES INDUSTRY - 231 

Year HARYANA PUNJAB WEST BENGAL BIHAR ALL-INDIA 

KEN TRN KEN TRN TRN KEN TRN 

197 3-74 100 100 100 100 100 100 100 100 100 100 

1974-75 1 37 1 35 114 1 15 95 92 64 50 108 1 07 

1975-76 66 68 94 90 78 73 58 52 84 82 

1976-77 72 73 108 11 2 83 79 123 1 20 87 85 

1977-78 79 82 1 04 1 07 98 92 1 27 1 25 100 98 

1978-7'? 144 145 92 95 1 1 3 108 138 130 1 2 2 117 

1979-80 1 28 130 1 16 1 20 1 22 1 15 107 99 1 30 129 

1980-81 11 3 125 106 11 2 1 1 2 1 1 0 148 142 108 105 

1981-B2 1 18 127 96 100 118 1 15 121 1 20 1 15 11 2 

1982-83 81 90 , 02 , 05 129 122 95 QO 108 105 

A.T.P .• 0.65 1.17 -0.69 0.31 1.22 1.02 0.33 -0.12 1. 46 1.39 

KEN '" KENDRICK, TRN .. Tf'.ANSLOG and A.T.R=ANNUAL TREND RATE. 

g/ 
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showed an incrPase ~f about 1.38 and 1.20 per cent per 

annum in the Kendrick and Translog indices respectively. 

Uttar Pradesh and Rajasthan also, bave shown 

significant gain in the annual trend rates of the TFP 

indices. Gujarat, Kerala and Uaharashtra, however, ere 

the states which experienced aown trends in both the 

Kendrick and Translog indices. Perhaps this is mainly 

due to the significant downtrend in the capital productivity 

in these states over the entire period. 

In the case of this industry also, a striking 

feature of the computed Kendrick and Translot indices 

is their close correspondence for all-India as well as 

for the various regions overthe period 1973-74 to 1982-83~ 

The peaks and troughs synchronize practically in all 

cases. 

Printing, Dyeing and Bleaching of Cotton Textiles( 232): 

Table-4.3 gives data on TFP indices in printing, 

dyeing and bleaching of cotton textiles. It is evident 

from this table that for all-India, Kendrick and Translog 

indices increased by about 24 and 35 per cent respectively 

over the Pntire period of study. Their annual trend rates 

were, however, 2.90 and 3.12 per cent per annum respectively. 

These indices increased from 100 in 1973-74 to 159 and 
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160 resp~ctively in 1976-77. In 1977-78, they declined 

sharply to 133 and 135 rPspectively and then ag~in 

started incr~asing upto as hieh &s 180 and 189 

r~spectively - untill the last year of our study, 

i.e., 1982-83, when tbey'€ain dropped back to 

124 and 135 respectively. 

At tbe state level aJso, the TFP i~dices showed a 

general uptrend in the states of Gujarat(2.23 and 

2.60 per cent per annum), Punjab (3.02 and 3.98 

per cent per annum) , Rajasthan (4.42 and 4.90 per cent 

per annum) and Utt2r Pradesh (4.23 and 4.85 per cent 

per annum). It is interPstiug to note that among 

these states, Raja~than and Uttar Pradesh which 

showed the highest increase in tbe trend rates of tbe 

TFP indices, have experienced significant positive 
I 

annual trends in labour productivity also. In fbct, in 

Rajasthan and Uttar Pradesh, the annual trend rate 

of labour productivity was as hieh as 8.66 and 

11.03 per cent per annum. 

West Bengal is tbe only state which experienced 

a sharp decrease in both the Kendrick and Translog 

indices by about -3.71 and -3.10 per cent per annum. It 

seems that it was mainly due to a marked decline in labour 

productivity(-17.42 per cent pf'r amiUm) in that state 



Table 4. 3 

TCTAL PRODUCTIVITY INDICES, INDUSTRY - 232 

MAHARASHTRA GUJRAT HARYANA KARNATAKA TAMIL NADU 

TRN KEN TRN KEN TRN TRN 

197 3-74 100 100 100 100 100 100 

1974-75 160 155 84 102 100 100 14 3 130 

1975-76 150 149 1 33 150 71 75 11 0 102 

1976-77 155 157 155 15 2 100 100 82 80 118 110 

1977-78 15 3 154 120 128 66 65 139 1 35 83 85 

1978-79 146 142 156 158 124 124 80 79 85 90 

1979-80 17 3 178 118 128 113 111 91 89 91 95 

1980-81 161 165 133 140 49 45 103 100 1 1 3 101 

1981-82 149 145 122 1 31 190 182 78 75 169 13'9 

1982-8 3 1 39 140 128 14 2 78 75 117 1 1 2 136 118 

A~T .R. 2. 39 2.92 2.23 2.60 o. 53 0.42 0.85 0.77 1.47 1. 26 

~) () Contd. 



TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY - 2 32 

Year fl.!l::l.ZAll WEST BENGAL RAJASTHAN u.P. ALL-INDIA 

KEN TRN KEN TF.N KEN TRN KEN !!31! KEN TRN 

197 3-74 100 100 100 100 100 100 100 100 

1974-75 141 145 1 1 2 117 100 100 118 120 115 110 

1975-76 122 120 102 106 127 1 3E> 141 140 147 140 

1976-77 156 158 145 149 180 185 136 1 32 159 160 

1977-78 16S 170 65 67 160 161 116 118 133 1 35 

1978-79 186 189 60 65 171 170 148 151 149 155 

1979-80 168 173 72 79 15 2 155 184 19 0 148 158 

19€:0-81 160 165 79 84 1-80 186 210 211 15 2 161 

1981-82 149 155 136 1 35 108 115 190 194 180 189 

1982-8 3 19 3 194 92 96 175 182 172 175 1 24 135 

A..T.R, 3,02 3.98 -3.71 -3. 10 4,42 4.90 4.23 4,85 2 ,a 0 3. i 2 

yu; KENDPICY . TP N =- TI<AN >LOG AND A.T.-R. Al':NUAL TREND RATE. 

! l 1 



over the entir~ period of study. 

P.areyana and Karnatake did not. register any 

significant improvement in the annual trend rates of the 

TFP indices. We can see that these are the states which 

experienced pronounced fluctuations in the TFP indices 

over the entire period. Sometimes they fall sharply and 

sometimes they increased sharply. There was not any 

significant uptrend or down trend in these. two states over 

the entire period of study. 

A striking feature of the computed Kendrick and 

Translog indices for this industry also, is their close 

~orrespondence for all-India as well as for the various 

regions over the period 1973-74 to 1982-83. The peaks and 

troughs synchronize practically in all cases. 

Production of Khadi and Weavins and Finishing of 

Cotton Textiles in Hand-looms ether than Kbadi 

. Table-4.4 gives data on TFP indices in production 

of Kbadi a~d Weaving and finishing of cotton textiles in 

handlooms other than Khadi. It may be easily noted from 

this table that for all-India Kendrick and Translog indices 

of total factor productivity increased by 61 and 70 

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



Table 4.4 

TOTAL FACTOR Pfi.OD'LJCTIVITY INDICES, INDUSTRY - 2 35 

Year KERALA U.P. A. F. PUNJAB ALL-INDIA 
KEN TI'N . KEN TRN KEN TRN TllN TRN 

197 3-74 100 100 100 100 100 100 100 100 

1U/4-75 109 11 1 86 89 119 127 

1975-76 88 92 100 100 82 85 1, 8 1 25 

1976-77 103 102 11 3 109 78 84 
.. , ~, 1 2e -

1977-78 107 104 148 1 38 81 81 88 92 1 :!6 138 

1978-79 86 85 15 3 15 0 75 78 55 60 1 22 126 

1979 -so 108 108 202 197 69 75 61 65 188 189 

1980-81 1, 0 109 147 155 80 93 57 62 182 188 

1981-82 1 14 t17 16 3 170 75 78 58 66 H2 164 

1982-8 3 110 107 150 138 79 80 53 60 161 PC 

A.T.X. -0.68 -1 • 07 5. i2 5. 02 -3. 31 -2.89 -5.80 -3.48 4. :.:c 4.55 

KEN • KENDRICK• TRI' • T!· ANSLOG and A.T .r,. • ANNUAL TREND RATE. 



between 1973-74 to 1982-83. Their annual trend rate at 

4.26 and 4.55 per cent also look quite impressive. They 

increased from 100 in 1973-74 to the peak of their light 

as 188 and 189 rPspectively in 1979-80 • ·In the next 

two years, i.~. in 1980-81 and 1981-82, they suffered a 

decline, but in the last year of our study, they again 

picked upto 161 and 170 rP.spectively. 

At the state level, Uttar Pradesh registered the 

highest annual trertd rates in the Kendrick and Translog 

indices by about 5.22 and 5.02 per cent respectively. The 

main reason behind this significant uptrend in the TFP 

indices in Uttar Pradesh sePms to be the significant 

positive increase in the annual trend rate of both the 

labour and capital productivity there. As we have 

aJready seen in the last chapter, labour and capital 

productivity increased at a rate of 6.66 and 8.89 

per cent per annum in Uttar Pradesh. 

I'unjab sbowed the steepf>st decline in the annual 

trend rates of tbe TFP indices (by -5.80 and -3.48 per 

cent), followed by Andhra Pradesh (-3.31 and -2.89 per 

cent) and Kerala {-0.68 and -1.07 per cent). In the 

last chapter, we have already seen tr..a t the annual 

trend rates of capital productivity in these states 

were showing significant decline. For instance, in 
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Andbra Pradesh and Punjab, the annual trend rates of 

capit~l productivity were rPcorded as -10.88 8nd 

-7.48 p~~ ~?nt respectively. 

'Neavi~~d Finishing of Cotton Textiles in 

Power-lo~ __ (3l£1_ 

In Table -4.5 are set out the indices of total 

factor productivity in weaving and finishing of cotton 

textiles in power-looms. As it is evident from this 

table, for all-India; while Translog index showed a 

nominal increase in the annual trend rate (0.67 per cent), 

Kendrick index registered a declining annual trend 

rate o~ -1.39 pPr cent. Both these indices are 

showing pronounced fluctuations. It seems that a 

nominal incrPase in Translog index and a decline 

in Kendrick index for all-India is mainly due to the 

over-powering of the nec;ative annual trend rate of 

capital productivity (-5./1 per CPnt) over that of 

positively increasing labour productivity (1.29 per cent). 

At the state leve, Gujarat, Orissa, Tamil Nadu 

and Wf>::::t Beneol showed a general UP-trend in both 

of these TFP indices. He may also notice pronounced 

flucu tat ions irj the TI'P indices in these states. 



Table 4.5 

TOTAL FACTOR PRODUCTIVITY INDICES, INDUSTRY 236 

TAMIL NADU ORISSA WESK BENGAL Gt)JRAT U. P. 

KEN TRN KEN TRN KEN TRN KEN TRN KEN 

197 3-74 100 100 100 100 100 100 

1974-75 108 108 100 100 100 100 67 70 

1975-76 119 120 15 3 15 0 141 139 14 2 124 73 82 

1976-77 1 30 1 30 107 11 0 15 2 15:. 77 74 71 75 

1977-78 114 115 108 1 1 2 .135 140 60 64 102 108 

197c-79 132 1 37 1 37 145 1 36 142 1 20 115 89 92 

1979-80 149 151 177 179 106 115 189 173 94 102 

1980-81 95 102 100 110 124 131 149 145 11 2 119 

1981-82 88 95 99 104 161 168 107 105 88 9) 

1982-83 102 108 163 170 170 179 121 117 119 128 

A.T.F.. 1. 39 1.88 4.32 4.69 3.92 4. 27 2. 36 2.03 -o. 36 0.84 

ContcS. 

n r)· 



TOTAL PRODUCTIVITY INDICES, INDUSTRY - 236 

KEF-Al,A ML-INDIA 

KEN 

197 3-74 100 

1974-75 89 

1975-76 

1976-77 

1977T78 151 

1978-79 14 2 

1979-80 86 

1980-81 39 

1981-82 77 

1982-83 44 

A.7.~. -7.0 3 

KEN • KENOOICI< , TRN =';RANSLOG 

TRN KEN 

100 100 

88 89 

120 

112 

154 104 

148 71 

96 107 

47 eo 

83 79 

52 11 3 

-6,4 2 -1. 39 

A.T.k, •.lNl'it:AL TREND RATE. 

~I -~ 

TRK 

100 

90 

118 

115 

108 

79 

117 

83 

92 

119 

0,67 



Kerala is the state which expPria1ced a sharp decline 

in the annual trend rates of these TTP indices. They 

went down there by -7.03 and -6.42 per cent per annum 

respectively. In fact, labour and capit~l productivity 

had also declined in Y.erala by -7.75 and -5.41 per cent 

per annum. 

Once again we may notice that a striking feature bf 

the computed Kenilrick and Translog indices for this 

industry is their close correspondence for all-India 

as well as for the various states over the entire period 

of. our study. The peaks and troughs synchronize 

p~actically in all cases • Exceptions are very few. 

Production Function Estimates: 

The production function employed in this study is 

of a Cobb-~ouglas form of the following type -

log Y ::::: A + a. log K + b. logL 

Where, Y,K and.L estimate value added, capital and labour 

respectively. A is the empirical coefficient which measures 

Hick~neutral technological changes. •a• and 'b' are 

coefficients that determine capital intensity and returns 

to scale. 



We have worked out time series regression eRtimates 

of the Cobb-Douglas production function for all the 

five cotton textile industries at three-digit level which 

have been our subject of study. Separate production 

functions are estimated for all-India as well as for 

different states ef India. We shall examine below 

sev~ral aspects of these estimates. 

(A) Table-5.1 summarises the regression estimates of 

Cobb-Douglas production function in cotton ginning, 

cleaning and bailing industry. It is evident from this 
2 table that the fit as given by R corrected for degrees 

of freedom, is not good for many states such as Harayana, 

Karnataka, Maharaehtra, Punjab and Tamil Nadu. However, 

the value of B: 2 is high in states such as Andhra 

Pradesh, Gujarat, Madhya Pradesh, Rajasthan and in 

all-India also. 

Capital coefficients are significant in case of 

Andhra Pradesh, if.adr~ya Pra.desb and Tamil Nadu. It means 

variations in output seem to be significantly related 

to variations in capital in these states. On the other 

hand, labour coefficients are significant for Gujarat, 

Maharashtra, Rajasthan and for all-India. It means, 

variations in output seem to be significantly related to 

variations in labour in these regions. 



Table 5.1 : Estimate~of Gobb-Dou6&~s-~~duct1on Functionz INDUSTRY-230 

Dependent Variable: (log GVA) 

-------~---------------------------~----------------- ------·-----------------------------------
State Constant 

(A) 
Coeff. of 
log FCT 

(a) 

Coeff. of 
log WT 

(b) 

Returns to 
Scale 

No. of 
observations 

---------------------------------~------------------------------ -----------------------------------
AP 

GJT 

"HRN 

KRTK 

MHRS 

PJB 

ALL-INDIA 

-3.91 

-7.5 

6.52 

-3.20 

3.38 

-3.03 

7.77 

-2. tSO 

8.47 

-3.22 

* 1.17 
(0.22) 

0.09 
(0.56) 

-0.09 
(0.18) 

0.12 

(0.45) 

-0.05 
(0.44) 

** 1 .11 
( 0. 40) 

- -0.07 
(0.54) 

c. 38 ... 
0.44 
(0.14) 

0.36 
(0.34) 

0.39 ** 
(0.16) 

* 1. 67 
(0.37) 
0.89 ·<o. 7 2) 

1.31 
(0.85) .... 
0.95 
(O. 40) 

Q.~4 
co:41) 

1 .19 
(1.85) .... 
1.00 

o. 23 
(O. 35) 

0.95 * 
(O. 25) 

1.56 

0.75 1.76 

0.80 

0.33 1.43 

0. 21 0.90 

0.67 

-0.20 1 • 1 2 

0.52 1. 38 

0.36 0.67 

0.82 1 • 31 

--------------------------------
* Significant at 1% level, ** Significant at 5% level, *** Significant at 10~ level. 

10 

10 

10 

10 

10 

10 -
c 

10 

10 

10 

10 
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Returns to scale estimates are found to be greater 

than unity for all-India (as well as for the majority of 

the states. This implies tbot in most of the states, 

increasing returns to scale are prevailing in this 

industry. Tbe exceptions, however, are Harayana, 

Mabarashtra and Tamil Nadu where the value of the 

returns to Beale estimates, is below unity, implying 

decreasing returns to scale in these states. 

(B) In Table-5.2 are SPt out the regression estimates of 

Cobb-Douglas production function in cotton spinning, 

weaving, shrinking, sanforising, mercerising and 

finishing of cotton textiles i~ mills. As it is evident 

from this table, the fit, 59' given by Ir2 is generally 

bad in all equations eecept those relating to Punjab, 

Harayana, Maharashtra and Nadbya Pradesh. 

Capital coefficient bas been found to be significant 

only in cse of !.lad by a Pradesh. And with a few 

exceptions, capit*l coefficients are negative in the 

majority of the states. On the other. hand , labour 

coefficients are significant in case of Harayana, 

Maharashtra , Punjab, Rajasthan, 'C'ttar Pradesh and for 

all-India. 



v-
Tahlf' - 5. 2: Estimates of Cobt- D~~slae Production Function, -\NDUSTRY -~31 

Dependent Variable: (log GVA) 

---------
State Constant Coeff, of Coeff. of -2 (A) lof FCT log WT R Return to No. of 

a) (b) Scale Observations 

--- --
AP 2.86 0.73 

(o • .38) 
0.33 o. 20 
(1.09) 

1.06 10 

BHR 1 • :? 3 -0.23 1.11 0.11 0.88 10 
(0.82) (0.73) 

GJT 6.50 -0.15 0.84 0.14 0.69 10 
(0.22) (0.46) 

HBN 0•34 -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) ~ 

1'"\.:: 
KRTK 14.53 -0.03 0.68 -· 28 0.65 10 

(0.64) (1.97) 

MHRS 8.84 -0.27 o.?a•• 0.53 0.51 10 
(0.45) - (O. 24) 

• 2.62 0.76 0. 21 0.59 0 .97 10 
(O. 27) (0.45) 

ORS 4.8 2 0.85 o. 27 -0.12 1 .1 2 10 
(0.86) (0.90) 

PJB -3.1fl -0.39 1. 47 • 0.87 1 .08 10 
(0.27) (0.30) 

----------------------------------------------------------------------------
0ontd ••• 
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T~ble 5.2(Contd) 

: Estimates of- Cobb- Douglas Production Function, INDUSTRY- 231 

Dependent Variable a (log GVA) 

-----------------------~--------
State Coeff. of 

log FCT 
(a) 

--------- -------------------------
Ooeff. of 
log WT 

(b) 

Return to 
Scale 

No. of 
observations 

---------- ----------- ------------------·--------------------------
RJST 5.13 -0.18 1.05 "" o. 40 0.87 10 

(0.39) (0.~9) 

TN 0. 41 0.18 0.96 o.os 10 
(0. 38) (0.42) 

UP -3.~6 "** -0.15 ~-55 ( 0. 25) 0.69) 
0.~7 1.40 10 

7/B 0.56 o. 25 0.84 o. 40 1.09 10 --· 
~ 

(0.?3) (0.92) 

ALL- INDIA -6.91 o. 23 1 • 41 0.12 1.64 10 
( 0. 21 ) (0.83) 

-- -------~----------

• Significant at 1% level. 

•• Significant at 5~ level. 

•••Significant at 10~ level. 



For Maharashtra,- the returns to scale estimate is 

below unity, implying decreasing returns to scale. For 

Madhra Pradesh and Punjab, however, these are almoet equal 

to unity, implying constant returns to scale in this 

industry. 

(C) In Table-~.3 are set out the regression estimates of Cobb­

Douglas production function for 1 printing, dyeing and 

bleaching of cotton trxtiles•. As it can be seen from 

the value of ~2 , the fit is genPr&lly good in all 

equations. Only the r--quations dealing with Mabarasbtra 

and Uttar Pradesh are showing low values of n- 2• 

Caoital coefficient are found to be significant 

for Karnataka, Uttar Pradesb as well as for all-India. 

Thus, the regression estimates of Cobb-Douglas production 

function s~ow that variations in output are significantly 

related to variations in capital in these states, so far as 

this particular industry is conceraed • On the other -

hand, labour coefficients have been found to be sigcificant 

in case of l!aharashtra , P..ajasthan, Tamil Nadu and West 

Bengal. 

Returns to scale estimates have been found to be 

greater than unity for all-India as well as fDr Gujarat and 

Rajasthan. For Harayana, Karnataka and Tamil Nadu, however, 
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Table- 5.3 :Estimates of__~£bb~Do~~!!- Production Function, INDUSTRY -232 

Dependent Variable s (log GVA) 

---------------------·----------------------
State Constant 

(A) 

-~--------

GJT 

KRTK 

MHRS 

PJB 

RJST 

TN 

UP 

'NB 

ALL-IN:DIA 

0.07 

-5.57 

0.79 

-1.15 

-1.49 

-0.64 

0.49 

1.01 

2.53 

Coeff. of 
lo~ FCT 

~a) 

0.66 
(0.53) 

0.89 
(0.56) ...... 
0.74 

(0.31) 

0.22 
(0.37) 

0.05 
(0.32) 

-0.31 
(0.41) 

' o. 78 
... 

( 0. 31) 

-0.44 
(0.80) 

•• 1. 24 
(0.39) 

Coeff. of 
log Wt 

~b) 

o. 40 
(0.63) 

0.03 
(1.54) 

0. 23 
~0.36) 

8 
....... 

o. 9 
(0.35) 

.... 
1. 50 
(0.44) .... 
1.34 
(0.67) 

0.19 
(0.36) 

• 1. 24 
( 0. 29) 

-0.19 
( 0. 27) 

0.92 

0.79 

0.-78 

0.44 

0.82 

0.60 

0.35 

0.77 

0.72 

Return to 
Scale 

No. of 
observationl 

--------------------
1.06 10 

0.92 7 

0.97 9 

1.01 10 

1.55 9 

1.03 10 c., 

0.97 10 

0.80 10 

1.05 10 

----------·--------------------------------------------------------------------• Significant at 1% level, •• Significant at 5% level, ••• Significant at 10% level. 



• 
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returns to scale estimates are almost equal to unity, 

implying constant returns to scale in this industry. 

(D) Table-5.4 brings into light the regression estimates 

of Cobb-Douglas production function in 'production of 

Khadi and weaving and finishing of cotton textiles in 

handlooms other than Kbadi'. As it is evident from the 

-2 I table, the fit as given by R is good for all- ndia as 

well as for many states such as Aodh:ra Pradesh, Kerala, 

Punjab and West Bengal. 

Capital coefficients are significant for all-India 

as well as for Punjab and West Bengal. On the other hand, 

labour coefficients are significant for Andbra Pradesh 

and Punjab. 

From rPturns to scale estimates for this industry, 

it is evident that in Andhra Pradesh , Kerala and Punjab, 

decreasing rE>turns to scale is prf'vailing. P.owPver, in 

West Bengal and in India as a whole, returns to scale 

estimates are greatPr than unity,implying the prPsence 

of increasing rPturns to scale. 

{~) In Table-5.5 are set out the regression estimates 

of Cobb-Douglas production funotion in 'Weaving and 

finishing of cotton textiles in pow~r-looms'. As it c3n 

be seen, the fit, as given by R- 2, is genPrally good for 



'~ • 
Table 5.4 ~~~2_f C~b-_£~l,!Slaa ~duction 

Dependent Variable : (log 

----------
State Constant 

(A) 

----------
0.44 

KRL 1.74 

KRTK 3. 72 

PJB 0.59 

UP 6.16 

WB -5.09 

ALI-lliDIA -2.88 

• Significant at 1~ level. 
•• Significant at 5% level. 

GV.l) 

Coeff. 
lo~ FCT 

a) 

0.09 
(0.05) 

0.07 
(O. 48) 

0.22 
(0.33) 

0.49** 
(0.13) 

0.58 
(0.89) 

0.65 • 
(0.12) 

•• 0.32 
(0.13) 

•••Significant at 10% level. 

of Coeff. of 
log 'NT 

0.78 
(0.12) 

0.89 
(0.71) 

o. 24 
(0.99) 

0.40 •• 
(0.17) 

-0.45 
(1.54) 

o.64 
(0.24) 

1.15 •• 
(0.34) 

-l 

~nctio~ INDUS~RY-=-235 

-2 Returns to No. of R Scale observations 

0.94 0.87 10 

0.68 0.96 10 

-0.54 0.46 5 

0.78 0.89 7 

-0.17 0.13 8 "'-l 

o.Bo 1. 29 9 

0.85 1. 4 7 10 

-----------------------------
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Table 5.5 : Estimates of Cobb- Douglas Pr~~c~ion FunctionL-INDUST~Y - 236 --- ·-
Dependent Variable : (log GVA) 

--- ----------
. State Constant Coeff. of Coeff. of -2 Return to No • of 

(A) log FCT log WT R So ale 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 o. 25 8 
(0.64) (1.74) 

I~HRS -0.28 0.52 0.65 0.78 1 .17 10 
(0.75) ( 0.88) 

ORS 0.94 0.36 0.85 o_. n 4 1 • 21 9 
(0.55) ( 0. 68) 

TN 1. 47 0.64 
..... o. 26 0.91 0.90 10 

(0.23) (0.36) ~ 
..--,..... .... .. ..........., 

UP -0.42 0.15 1 .1 2 0.97 1 .17 10 
(0.04) (0.07) 

WE 1.62 0.56 0.55 0.42 1 .11 9 

(1.18) (1.63) 

ALL-INDIA 1 .19 0.12 0.89 
... 

0.86 1.01 10 
(0.18) (0.30) 

• Significant at 1% level, ** Significant at 5% level, *** Significant at 10% level. 



all equations except that relating to Kerala and West 

Bengal. 

Coefficient of capitol has turned out to be 

significant in case of Gujarat, Tamil Nadu and Uttar 

Pradesh. On the other hand, labour coefficient is 

significant in case of Gujarat, Uttar Pradesh and in 

India as a whole. Thus, according to the Cobb-Douglas 

production function estimate~, Gujarat and·Uttar Pradesh 

are the only states where both labour and capital coefficients 

have turned out to be significant. 

Returns to scale estimates werP found to be greater 

than unity and thereby implying increasing returns to 

scale, in case of Gujarat and Orissa. Ho~ever, for 

Mabarashtrt, Tamil Nadu, Uttar·~radesh and for all-India, 

returns to scale estimates were almoRt equal. to one. This 

suggests the prevalence of the constant returns to scale in 

these regions. 
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Both the Kendrick and Translog indices of total 

factor ~roductivity have shown a genoral uptr~nd over the 

entire p~riod nf our study, for all-India &s well as for 

the various states. The ex~eptions, however, are Gujarat, 

Kerala, .!~aharashtra and Punjab in industry-231, ',Vest 

Bengal in industry-232; Punjab and Andhra Pradesh 

in tndustry-235 and Kerala again in industry-236. 

In these states, the TFP indices showed eith~r 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 tbe 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 as given by R2 

corrected for degrees of freedom, is generally, not good 

for many states. However, in the other thr~e cotton 

textile industries (i.e. indus+ry-232, 235 and 236), 

the value of R- 2 is gent>rally high for most of the states. 
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CHAPTER - 5 

WAGE TRENDS AND WAGE-PRODU8TIVITY LINKAGE 

In this chapter, our main A~phasis is to find out 

wage-productivity rAlationship in various cotton textile 

industries of India. ~e would try to examine whether 

incrpases in labour p~oductivity h3ve led to increases in 

wages per worker or not. ~ut be~ore doing ~o, it would be 

proper to look at the trends in wages in these industries. 

Analysis of trends in wages is important both for its 

welfare and ~or its incentive implications. 

For studying the trPnds in wages, we have worked 

out tbe ratios of wages per worker for all the major 

st.ates as well as for all-India, in all the five cotton 

textile industries of India ~t the three digit level. On 

the other band, in order to find out wage productivity 

linkage in tbese industries, we have regressed wages 

per worker on labour productivity in all the years of 

our study. We shall examine below several aspects of these 

:findings. 

Cotton Ginning, Cleaning and Bailing (230~ 

In Table-6.1 are set out wases per workPr in the 

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

of the states as well as for all-India. 

For all-India, wages per worker increased by about 

2.4 ~r cent over the ~=>ntire period of our study(i.~, 

between 1973-74 to 1982-83), the annual trend rate being 

1.02 per cent. At the regional level, Andhra Pradesh 

r~corded the highest increase in the annual ttend 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). Maharashtra and Rajasthan 

are the two states where the annual trend rate of wages 

per worker suffered a decline of ~bout -0.80 and -0.64 

per cent per annum respectively. 

One may notice wide spread inter-regional wage 

variations in the cotton ginning, cleaning and bailing 

industry. On an average, wages per worker is highest 

in Punjab and Haryana and lowest in Andhra Pradesh and 

Madhya Pradesh. In fact, the copfficient of variation 

of wages per worker as worked out for the :naj or states 

where this industry is located never stoJd below 35 per 

cent during the Pntire period of our study. 

Since workers are paid out of what they produce, 

it is natural to sP.ek a relationship between their wages 
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WAGE RATE PER WORKER INDUSTRY - 2 30 (In thou!land R:s) 

Year GJT MHRS PJB MP TN RJST KRTK HRN AP INDIA 

197 3-74 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 o. 6 3 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 1.1 3 0.69 0.6 3 

1976-77 0.46 0.55 1.54 0.41 0.66 1. oo 0.56 1 • 14 0.62 0.58 

1977-78 o. 5& 0.65 1. 38 0.45 0.62 0.9 2 0.54 1 0 1 2 0.64 0.68 

197S-79 0.80 o. 7 2 1.62 0.49 0.74 1.19 o. 68. 1. 69 0.65 0.79 

1979-80 o. 76 0.66 1.60 0.58 0.85 1. 23 o.e5 1.56 0.67 0.77 

198 0-81 0.68 o. 70 1.67 0.6 3 0.71 1. 28 0.74 1.74 0.74 0.75 

1981-82 0.67 0.67 1.60 o. 62 0.81 1. 02 Oo58 1.54 0.75 o. 7 2 

198 2-8 3 o. eo o. 74 1.90 0.80 0.84 1. 23 o.e5 1.46 0.9 :i: 0.69 

A.T.i". 2.J5 -o.eo -0.64 1.87 1.<19 1. 28 1.60 1.40 3.64 1. 02 

A.T.K • Annual trend ~~te. 

I 1 3 



Year Constant of the 
Equation 

\NA~E-PRoDUCTIVITY LtNKAyE:. IND-230 , 

Coefficient of Productivity 
(GVA/WT) 
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and productivity. We, therefore, regress wages per worker 

of the major regions where this industry is located, on 

their labour productivity and obtain the results as 

set out in Tab 1 e - 7 • 1 • 

2 From the values of simple R given in the table, 

it is evident that productivity is significant in 

explaining the trends in wages per worker in the cotton 

ginning, cleaning and bailing industry. Productivity 

explains about 74 per cent of the variations in wages 

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

2 In the next three years, the value of R went on to 

increase further. In fact, during 1976-77, R2 improved 

to a record level of 0.97. 

Cotton Spinning 1 Weaving, Shrinking, Sanforieing, 

Merc~~!cing 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 table brings out significantly rising trend in 

wages per worker for almost all the states as well as 

for all-India. 

For all-India, wages per worker incrPased by about 

2 9 per cent overthe entire period of our study, the trend 
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rate being 2.24 per cent per annum. At the regional 

level, Bihar showed the highest increase in the annual 

trend rate of wages per worker of about 7.78 per cent, 

followed by Karnataka (6.35 per cent), Tiajasthan(4.04 per cent) 

(4.04 per cent) and Punjab (3.77 per cent). In 1.1adhya 

Pradesh, Kerala, West Bengal and Tamil Nadu, wages per 

worker increased by 1.78 to 3.13 per cent per annum. 

On the other hand, Andhra Pradesh, Harayana and 

Maharashtra experienced some what lower increase in 

wages per worker in this industry. Orissa was the only 

state which showed an overall 4ecrease in the wages 

per worker in this industry. In fact, the annual 

trend rate of wages per worker in Orissa stands out 

at -1.06 per cent. 

Cn the basis of the values of wages per'worker 

during different years of our study, we notice a high 

degree of inter-regional wage variations in this 

particular industry. NevPrtheless, variations in this 

industry are not as high as in the case of cotton 

ginning, cleaning and bailing industry. On an average, 

wages per worker is high in case of Maharashtra, Gujarat, 

Kerala and Uadhya Pradesh, and low in. case of Bihar, 

Harayana and Orissa. The oo-efficient of variation of 
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WAGE RATE PER WORKER INDUSTRY - 231 

Year HRN PJB WB BHR INDIA 

1973-74 3.23 2. 36 3.g2 2. 05 4.41 

1974-75 3.16 2.58 3.74 2.4 3 4. 3 3 

1975-76 3.94 3.21 4.82 3.15 5. 24 

1976-77 3. 04 3. 27 4.13 2. 94 4.86 

1977-78 2.75 3.17 3.92 2.98 4.51 

1978-79 3.69 3.20 4.68 3. 4 0 5. 08 

1979-80 3. 37 3. 20 4.76 3.16 5.19 

1980-81 3.69 3. 24 . 4.89. 3.98 5.52 

1981-82 3.4 3 3. 6 3 4.77 4.40 5. 53 

1982-83 4. 05 3.9 2 5. 35 4. 31 5.69 

A.T.R. 1. 25 3. 77 3., 3 7~78 2. 24 

A.T.R. At~NU/\L TREND RATE. 
• l r --....., .1'!' a .. 

\ 1 1 ~ 



WAGE RATE PER WORKER INDUSTRY - 231 

(in thousand R:s) 

Year TN MHRS UP MP KPTK AP RJST KRL ORS 

1973-74 4.94 4.60 5. 01 3. 36 4 .so 3. 05 4. 53 3. 53 4. 21 3.66 

1974-75 4.87 4. 21 4.62 3.99 4.61 3. 26 2.9 2 3.41 4.10 3.02 

1975-76 5,65 5. 31 5.9 2 4.23 5. 24 3.44 3. 34 4. 31 5.23 3. 22 

1976-77 5.17 5.12 5.48 3.97 4.9 2 3. 39 3.5 2 3.97 4.59 3.32 

1977-78 4.88 4.65 5. 0.1 3.79 4.60 3.19 3. 16 4. 04 4. 05 3.15 

1978-79 5. 53 5.4 3 5.6 2 4.16 5. 26 3.5 3 3. 38 4.64 4.49 1. 38 

1979-80 5,59 5.20 5.84 4.56 5. 09 4.17 3,40 4.74 5. 38 2. 7 0 

1980-81 5,71 5.97 6.16 4.87 5.40 4.64 4. 30 4.9 2 5.78 2. 06 

1981-1:32 5.9 2 5.82 5.89 5. 37 5. 70 5. 24 4 .s 2 5. 27 5.58 3.10 

1982-83 5. 7 2 6. 19 s.8o 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 o. 28 4. 04 , • 7E> -1.06 

A.T.R. ~ ANNUAL TREND RATE. Contd. 



Year 

197 3-74 

1974-75 

1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1950-81 

1981-82 

1982-8 3 

TA 13LE- 7· 2 

Constant of the 
Equation 

1 .so 

1.4 2 

2.11 

1.00 

1.59 

1.64 

2.17 

2~ 09 

2.66 

1. 68 

Coefficient of Productivity 

0.26* 0.66 
( O. OS) 

0.03* 0.74 
( 0. 04) 

o. 35* o.ss 
( o. 08) 

0.4 3* 
( o. 09) 

0.6 3 

o. 34* 0.76 
( o. 06) 

o. 32* o.ss 
( o. 08) .__ 

, -.._ 

o. 2 3** o. 38 
( o. 08) 

o. 29* 0.79 
( 0. 04) 

0.14** 0.26 
( o. 06) 

o. 37* 0.81 
( 0. 05) 
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wages per worker as worked out for thG major states wber~ 

this industry is located, nev~r stood below 18 per cent 

during the entire period of our study. 

In order to establish a linkage between wages and 

productivity, we regress wages per worker of the major 

regions where this industry is located, on their labour 

productivity and obtain the results as set out 

in Table- 7.2. 

From the values of simple R2 given in this table, 

it is evident that productivity is significant in 

explaining the trends in wages per worker in the cotton 

spinning, weaving, shrinking, etc. industry. Productivity 

explains about 66 per cent of the variations in wages per 

worker in 1973-74 and 74 per cent of the variations in 

1974-75. 

0.81 • 

2 In 1982-83, the value of R was as high as 

In 1979.80 and 1981-82, however, productivity 

explains only about 38 per cent and 26 per cent of tbe 

variations in wages per worker respectively. 

In table-6.3 are set out wages per worker in printing, 
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dyeing end bleaching of cotton textiles. This table 

brings out significantly rising trend in wages for 

almost ell the states as w~ll as for aJl-India. 

For all-India, wages per worker incrPased by about 

35 per cent over the entire period of our study, i.~., 

1973-74 to 1982-83. ·In fact, the value of waees per 

worker increased from 3.04 units in 1973-74 to 4.10 unite 

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

At the r~gional level, Karnataka showed the 

highest increase in the annual 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, Mabarashtra, Tamil Nadu and Uttar Pradesh, · 

wages per worker incr~ased by, about 2.08 to 2.66 per cent 

per annum. Harayana, however, registered a decline of 

-0.40 per cent per annum in the wag~s per worker trend. 

On the basis of the values of wages per worker 

during differ~nt years of our study, we notice a high 

degree of inter-regional wage variations in printing, 

dyeing and bleaching of cotton textiles. Nevertheless, 

variations in this industry are not as high as in the 

case of cotton ginning , cleaning and bailing industry. 



TAf3LE- b 3 
WAGE RATE PER WORKER INDUSTRY - 232 

(in thousand lei) 

Y~ar MHRS GJT HRN KRTK TN PJB WB RJST UP INDIA 

197 3-74 3.42 1.94 3. 05 2.413 2.02 1.87 3.04 

1974-75 3.61 1.95 2. 34 3.30 1.81 2.19 1.78 1.95 3.16 

1975-76 4.64 2. 32 3. 74 3.47 2.5 0 2. 25 1. 4 3 2. 29 3.89 

1976-77 4. 26 2.20 3. 8 3 3. 3S 3. 1 3 2.87 ~.17 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 4.21 2.59 3. 9 3 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 2.9 2 2.78 2.75 2. 7 3 3.62 

1980-81 4.70 2.5 0 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. 36 2.98 2.79 3.95 

1982-83 4.91 2.59 3.95 5.22 4. 06 3.69 3.68 . 3.6 3 2.8 3 4. 1 0 

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. 1 '·' . . ·-



TAGLE -7· 3: y .. .Jp.,c.,. E- P.R.o DUCT IV 1 T 1 L 11'1 k A~ F ~ 
1 

r--l J)-
2 32 

Year Constant of the Coefficient of Productivity R2 

Equation 

197 3-74 o. 34 0.21* 0.84 
( o. 04) 

··19?4~75 0.6S o. 37* 0.79 
( o. 08) 

1975-76 o.so o. 30* 0.74 
( o. 07) 

1976-77 0.82 0.28* - o.8o 
( 0. OS) 

1977-78 1. 29 o. 21 0.25 
(0.16) 

1978-79 0.77 0.23* o.s8 
( o. 06) 

1979-80 1.12 0.19* 0.81"-
( o. 04) c.-

1980-81 o.so o. 27* 
( o. 06) 

0.63 

1981-82 0.96 o. 24 0.90 
( o. 04) 

1982-83 1. 21 0.12** 0.45 
( o. 04 ) 



1?4 

On an average, higher wages per worker were noticed in 

the case of Maharashtra, Karnataka and Tamil Nadu. On 

the other band, wages per worker were low in case of 

Rajasthari and Uttar Pradesh. The coefficient of 

variation of wages per worker as worked out for tbe 

major states wher~ this industry is located stands 

at roughly between 20 per cent to 27 per cent during 

the Pntire period of our study. 

Interesting results follow from tbe regression 

of wages per worker of the major regions where tbis 

industry is located, on their labour productivity. Tbe 

coefficients of regression as given in Table-7.3. 

indicate that productivity is significantly related to 

rise in wages per worker over time. 

Productivity e~plains about 84 per cent of tbe 

variations .in wages per worker in 1973-74 , tbe initial 

year of our study. During 1974-75 to 1976-77 also, 

productivity explains 74 per cent to 80 per cent of the 

variations in wages per worker in tbis industry. In 

1977-78 and again in 1982-83, however, the value of 
2 R is not very bigb. This shows that during tbeee 

two years, pronuctivity has not been able to explain 

variations in wages per worker significantly. 
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r.roduction of Khadi and Weaving and Finishing of Cotton 

Textiles in Hand-looms other than Khadi 

iatios of wages per worker in production of Khadi 

and weaving and finishing of cotton textiles in hand­

looms other tban Kbadi are presented in Table-6.4. 

This table clearly brings out a significant rise in 

wages per worker in various states as well as in all-

India. 

\ 
At the all-India level, wages per worker rat!~ 

registered an iricrease of about 40 per cent over the 

entire period of our study. Its annual trend rate stood 

at about 2.08 per cent per annum. At the regional level, 
\ 

Andhra Pradesh registered an increase of about 77 per cent 

over the entire ~riod o~ our ttudy, the annual trend rate 

being 2.71 per cent. In West Bengal also, wages per 

worker increased by about 48 p~r cent over the entire 

period of our study, the annual trend rate being 2.22 per 

cent. In Kerala, however, 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 increased by about 22 per c_ent. Here the 
\ 

trend rate of increase stood at 1.5\ per cent per annum. 

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



TAGLE- b !, 

WAGE RATE PER WORKER INDUSTRY - 235 

(in thousand Rs) 

Year KRL WB UP AP PJB KRTK INDIA 

197 3-74 2.41 1. 06 o. 21 -1·•80 

1974-75 1.87 1.99 0.89- 1. 7 3 

1975-76 2.41 2.43 2.19 1. 26 1.80 

- -1976-=77 2. 30 1.54 2. 27 1. 32 1.89 

1977-78 1. 9 3 2.1 2 2. 04 1.4 3 o. 25 1.87 

1978-79 2. 29 2. 70 2. 39 1.57 o. 79- 1. 02 1.90 

1979-80 2. 25 2.55 2.5 2 1.51 0.41 1. 04 1.94 

1980-81 2.58 2. 70 2.55 1.78 0.4 3 1. 09 2.19 

1981-82 2.57 2. 74 2.44 1.15. o. 31 1.55 2.05 

1982-83 3.19 2.94 2.68 1.88 o. 3S 1. 59 2.54 

A.T.R. 1. 19 2.22 1. 51 2.71 9. 30 7. 01 2. 08 

A.T.I-' :a" ANNUAL TREND RATE.-



TAGLE-/·~ '\NA-yE- PRODUCTIVITY L/Nll..AyE- 1 ND-235 

year Constant of the Coefficient of Productivity 
Equation 

197 3-74 -0.26 0.59* 
( o. 05) 

1974-75 o. 31 0.21* 
( o. 05) 

1975-76 0.92 0.22 
(0.14) 

1976-77 1 28 -0.-21 
(0.12) 

1977-78 1.07 o. 24* 
( o. 05) 

1978-79 1.17 0.28* 
( 0. 05) 

1979-80 1. 29 o. 28* 
( o. 07) 

1980-81 1.11 0.22* 
( o. 05) 

1981-82 1.18 o. 32* 
( o. 08) 

1982-8 3 1.22 0.27* 
( o. 04) 

NOTEs Figures in brackets are standard_errors of respective coefficient~. 

* Significant at 1% level. 

R2 

0.98 

o. 70 

0.43 

0.30 

0.66 

0.75 

0.62 

o.65 

0.68 

o.8s 

..... 
. ~ 

'-" 
-.J 
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I wages per worker increased by about 7.01 per cent per annum. 

In order to eeta\lisb a linkage between wages and 
\ 

productivity, we have regressed wages per worker of the 

major regions of this iJ,dustry, on their labour productivity 

and obtained the reeulte~a set out in Table-7.4. 

From the values of simple R2 given in this table, 
\ 

it is evident that in 'production of Kbadi & Weaving 
\ 

and finishing of cotton textiles in hand-looms other 

than Khadi~ productivity is~ignificant 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 aote that in 1973-74, 

\ 
productivity explains almost 98\ per cent of the variations 

in wages per worker. In the last year of our study also, 

productivity explains nearly 85 \er cent of the variations 

in wages per worker. In 1971-75\and 1975-76, however, 
2 \ . 3 the value of R turns out to be only 0.43 and 0. 0 

. \ 
respectively, indicating insignificance of productivity 

\ in explaining variations in wages per worker in these 
\ years. In all the other years of our study, the value 

of R2 is fairly high (between 0.62 tb 0.75). 



I Weaving and Finishing of Cotton Textiles in Power-loo!! 

In T&ble-6.5 are set out the ratios of wages per 
I worker in'weaving and finishing of cotton textiles in 
I power-looms• • The table brings out significantly 
I 

rising trend in wages for almost all the major states 
I 

as well as for all-India. 

For &11-India,wages per worker increased by 

about 31 per cent over the entire p€>riod, (i.~., 1973-74 . . I . 
to 198~83), the annual trend rate being 2.72 per cent. 

At tbe regional level, Mlbaraebtra r9corded tti~ 
highest increase in the annual trend rate of wages 

per worker of about 4.92 per cent, followed by Gujarat 

(3.27 per cent). In Orissa, T~mil Nadu and West Bengal, 
I . 
I 

wages per worker increased at about 2.02 per cent to 

2.98 per cent per annum. 

In case of this industry also, we notice wide spread 

inter-regional wage variations \during different years 

of our study. On an average, wages per worker is higher 
t 

in Mabarashtra, Gujarat and T&m~l Nadu. On the other 
I hand, wages per worker is fairly low in U.P. and Orissa. 
I 

In fact, the coefficient of variation of wages per 
I. worker as worked out for the m&JDr states where this 



TABLE - 6,5 

WAGE RATE PER WORKER INDUSTRY - 2 36 

(in thousand Rs) 

--Year----- TN ORS ---=-=---------==------- MHRS WB GJT UP KRL INDIA 

197 3-74 1.79 1.p9 2.00 :t •. 46 ------ 1.99 1.75 

1974-75 1.5 :a 2. 31 1.63 1.47 1.5 2 1.76 -1-;66 

1975-76 2. 29 1.71 3. 07 2.17 2.47 1.49 2.11 

1976-77 2. 31 1. 77 2.06 2. 38 2. 31 1. 31 2.05 

1977-78 1.84 1.89 2.04 .. 1 .60 1.45 1.74 2.5 3 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. 39 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 

A.T.R • ANNUAL TREND RATE. 



Year Constant of the equation Coefficient of labour Productivity 

1973-74 0.49 o. 39* o.so• 
( o. 06) 

1974-75 0.71 0.18** 0.65*' 
( O. OS} 

1975-76 o. 29 0.41*** 0.54 
(0.18) 

1976-77 0.68 o. 29* 0.76 
( o. 06) 

1.9.7_7 -7_8 1.33 0.18* 0.70 
(-0-. 05-)- -- --- , __ 

1978-79 1·11 0.22** 0.36 
(0.10) 

1979-80 1.48 0.15*** o. 37 
( o. 07) 

1980-81 1.46 0.14 0.26 
(0.10) 

1981-82 0.56 o.31* o. 73 
(0.06) 

o. 32* 0.89 
( o. 04) 

1982-83 0.49 

NOTE1 Figures in brackets are standard errors of respective coefficient. 

*Significant at 1~ level, **Significant at 5% level, ***Significant at 1~ level. 
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industry is located, is as high as 30 per cent during 

1982-83.0nly 1n1978-79, the value of the coefficient 
I of variation was relatively lower (12 per cent). 

I As observed for other industries, the regression 
I of. wages per worker on labour productivity in weaving and 
I 

finishing of cotton textiles in power-looms, yields 
. I 

significant results, as indicated in Table-7.5. 

From the values of simple R2 given in this table, 
I 

it is evident that productivity is significant in 

explaining the trends'in wiges per worker in weaving and 
I finishing of cotton textiles in power-looms. Productivity 

explains about 80 per cent of tbe variations in wages 

per worker in 1973-74. The value of R2 stands at more 
I I . 

than .50 in all the next four years of our study. In 

1981-82 and 1982-83 again, producti~ity explains nearly 

73 per cent and 89 per cent of the variations in wages 
I 

per worker respectively. Between 1978-79 and 
I 

1980-81, however, productivity is explaining less than 
I 50 per cent of the variations in wages per worker. 

In this way, on the basis of regressions of wages 
I per worker on labour productivity, we find tbat wages per 

worker are significantly iJfluenced by labour productivity 
I 

in all tbe five cotton tex~ile industries of India; 

in almost all tbe years of our study. 



CHAPTER - 6 

CONCLUSIONS 

I 

For the successful monitoring of economic progress, 

whether at the macro or the micro level, it is esseritial 

to make scientific appraisal of th~ trends in productivity . 

tbe pfficiency •itb which rJsources are converted into 

goods and services. ProducJivity ratios have been' 
1 accepted not only as measures of performance but also 
I . 

as important means of motivating improvements in 
I 

productive efficiency of the economy as a whole. A 
I 

rising productivity connotes! several tbing's - higber wage 

rates, larger and growing employment potential, price 

stability and greater levels\ of living. 

I Tbe relationship between productivity and wages 
I 

bas been an important theme in economic theory. There 
- I 

are varying approaches ranging from postulating a 

positive relationship betweeb trends in production per 
I 

worker and wages, to the theoretical exercise in 
I 

devising a principle of equality betwPen marginal 
I productivity and wages. These approaches proceed on 

the assumption of direct and automatic relation between 

a rise in productivity and a rise in wages. On the 

other hand, it is sometimes ~rgued tbat there is no 
I 
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I 
such automatic adjustment which makes wages rise in 

I direct response to a rise in productivity; tbe relation, 
I to the extent it exists, is indirect: through tbe 

effects of productivity on wa~e-determining factors. 
I 

Nevertheless, tbe contention that high level of wages 
I can ultimately result only from a rising level of 

productivity is indisputable. 

Tbere have been a number of studies on productivity, 

wages as well as productivity - wage link in the 

manufacturing industries in India. In the present study, 
I however, we have limited ourselves to examine these 
I . 

matters in the context of cotton textile industry only. 

Tbe cotton textile industry iJ amongst the oldest and 

largest manufacturing industriLs in India. It bas the 

single largest weight in the ibdex of industrial 
I 

production and is one of the largest export industries. 

Cotton textiles are a large group consisting of 
. l 

the mill and decentralized sector. The mille are of 
l 

two kinds, spinning mille which produce only yarn and 
I 

composite mills which produce both yarn and cloth. Tbe 
I decentralized sector consists of hand-looms, power-looms 
I 

and Khadi. The National Industrial Claseif1cation(NIC), 
I however, has divided the co1Jtton textile industry of 



I ,r 
India into eight industries at three-digit level. ~ith 

I a view to study the disaggregated trends in the 
I manufacture of cotton textiles, we sel~cted five out 

of these eight cotton textilk industries for our 

purpose. Tbeae are - I 
(1) Cotton ginning, cleaning and bailing, 

I (11) Cotton spinning, weaving, shrinking, ganforising, 
I 

merceriaing and finishing of cotton textiles in 

mille / 

I 
( 11i) .. Printing, dyeing and 1bleaching of cotton textiles 

I 

(iv) Production of Kbadi &/weaving and finishing of 

cotton textiles in handlooms other than Khadi. 

(v) ~eaving and finishing/of cotton textiles in power-

looms. I 
The selection was done ori the basis of an industry 

having an adequate disperdal through space. 

I 

as -

We have defined the/Erimary obJectives of our study 

I To study the produc(ivity trends in these cotton 

textile industries ~nd 

1 • 



2. To study the wage trends and to study 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 total factor productivity measures. 

Partial factor productivity ratios were prepared for 

three important factors, namely, labour, capital ~nd 

raw materials. Labour productivity was measured as gross 

value added per worker; capital productivity was measured 

as gross value added per unit of fix6d capital and 

raw materials productivity was measured as output per 

·- unit of input( other than labour and· capital ) consumed. 

On the other band, the two alternative measures of 

total factor productivity as used in the present study 

are Kendrick and Translog indices. We have also estimated 

tbe Cobb-Douglas production function in different cotton 

textile industries of India. 

For studying the trends in wages, we worked out 

wages per worker in all the five cotton textile 

industries at three-digit level, for all-India as well as 

for 'he states where these industries are chiefly located. 

On tbe other hand, in order to find out the inf1uence of 

productivity on wages, 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 aa follows&_ 

Partial Productivity Trends: 

Labour productivity showP.d increasing annual 

trend rates for all-India as well as for the majority 

of the states. The exceptions, however~ are Maharashtra 

and Punjab in the cotton ginning, ~leaning and bailing 

industry; Gujarat and Harayana in cotton spinning, 

weaving, shrinking, etc industry and Kerala in Weaving 

and finishing of cotton textiles in power-looms. These 

states have experienced downtrend in labour productivity. 

This downtrend in labour productivity is really a matter 

of concern to us, especially in case of Maharashtra 

and Punjab in the cotton ginning, cleaning and bailing. 

industry ana Gujarat in the cott~n spinning, weaving, 

~hrinking, 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 and capital intensity are 

were also growing. The main examples are, Tamil Nedu, 

Harayana and Rajasthan in the cotton einning, cleaning and 

bailing industry; Maharasthra , Uttar Pradesh and Madhya 

Pradesh in the cotton spinning, wPeving, shrinking etc. 



industry and almost all the states in the rest of three 

ootton textile industries. :3ut la hour product! vi ty waa 

decreasing only in those states where either capital 

intensity was declining or wage rate was declining or 

both. 1e may, thus conclude that the factors which seem 

to be related to ~he growth of labour productivity in 

the majority of the states in the cotton te~tile industries 

were coupled with the growth of capital intensity and 

wage rate. 

Capital productivity showed decreasing trend rates 

for all-India as well as for the majority of the states 

in the cotton textile industries. The ex~eptions, 

however, are Gujsrat, Punjab, Karnataka and Andhra Pradesh 

in the cotton ginning, clean~ng and bailing .industry; 

Tamil Nadu and Uttar Pradesh in the printing, dyeing 

and bl~aching of cotton textiles; Uttar Pradesh again in 

the production of Kbadi and weaving and finishing of 

cotton textiles in hand-looms other than Khadi and 
' 

Gujarat in the weaving and finishing of cotton textiles 

in power-looms. These states have experienced uptrend 

in capital productivity. 

Capital productivity and capital intensity in these 

cotton textile industries were found to be inversely 



related in most of the states. The states which 

experienced positive annual trend rates in capital 

intensity, ~~re thA states wherP capital productivity 

showed negative or stagnating annual trend rates. On 

the other ~nd, the states which experienced negative 

annual trend rates in capital intensity, were. the states 

where capital productivity showed positive annual trend 

rates. Je thus conclude that the factor which seems to 

be responsible for the declining annual trend rates of 

capital productivity in the majority 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 did not register 

any significant trend( uptrend or downtrend) in most of 

the states· as well as in India as a whole. The exceptions, 

however, a~e Karnataka in the cotton ginning, cleaning 

and bailing industry; West Bengal in the printing, dyeing 

and bleaching of cotton textiles; Karnataka and Rest 

Bengal again in the production of Khadi and weaving and 

fL1ishing of cotton textiles in hand-looms other than 

Khadi and Kerala in the weaving and finishing of cotton 

textiles in power-looms. These are the states where 

raw materials productivity had shown significant downtrenda. 
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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 for all-India, bas 

resulted mainly because of the stagnant level of 

technology and the slowly increasing(or even decreasing) 

efficiency of labour and capital. In fact, if we do 

not equip these age old cotton textile industries with 

modern machines, tools and technology and if the 

e:'fic·iency of labour and capital in these industries 

remain almost stagnant, we should not and we cannot 

expect the raw materials' productivity to increase 

significantly. The use of the aggregated estimates of 

the raw materiala(instead of working out tbe productivities 

of fuels, material~, etc., separately) in this study 

may be other oause of this stagnating trend in the raw 

matPriala productivity. 

Total Factor Productivity Trends: 

Both the Kendrick and Translog indices of total 

factor productivity showed a general uptrend over the 

entire period 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, Kerala, i,!aharasthra and Punjab 

in the cotton spinning, weaving, shrinking etc. industry; 
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'West Bengal in the printing, dyeing and bleaching of cotton 

textiles; Punjab and Andhra Pradesh in the production of 

Kbadi and weaving and finishing of cotton textiles in 

hand-looms other than Khadi and Kerala again in the 

weaving and finishing of cotton textiles in power-looms. 

In these sta~es, the Kendrick and Translog indices of 

total factor productivity showed either ~ ~eclining or 

a stagnating trend rate. 

As it was expected, generally the highest annual 

trend rates of tbese 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 
1 

the printing, dyeing·and bleaching of cotton textiles 

and Gujarat in the weaving and finishing of cotton 

textiles in power~looms. These are the states which 

experienced tremednous increase in the annual trend 

rates of the !lP indices and it was found that b0tb 

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 



for the different states over the period 1973-74 to 1982-83. 

The peaks and troughs synchronize practically in all 

cases. 

Production Function Estimatess 

In the cotton ginning, clPaning and baili1~g 

industry and in the cotton spinning, weaving, shrinking 

etc. industry, the Cobb-Douglas productio~ function 

is not supported by the data as the value of R2 corrected 

for degrees of freedom is generally not good for many 

states. However, in the other three cotton textile 

industries(i.~, induetry-232, 235 and 236), the fit is 

genPrally good for moat of the states as revealP.d by 

~-2 the high values of ~ • 

Capital coefficients are significant in case of 

Andhra Pradesh, Madhya Pradesh and Tamil Nadu in the 

cotton ginning, cleaning and bailing industry; ~adhya 

Pradesh again in the cotton spinning, weaving, shrinking 

etc. industry; Karnataka and Uttar Pradesh in the 

printing dyeing and bleaching of cotton textiles; Rest 

B~ngal in the productionoof Kbadi 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-looms. 

On the other hand, labour coefficients are 

significant in case of Gujarat, ~aharashtra and Rajasthan 

in the cotton ginning, cleaning and bailing industry; 

Harayana, Maharasthra and Pur.j3b in the cotton spinning, 

weaving, shrinking, etc. industry; hlaharasthra, Rajasthan 

and Tamil Nadu in the printing, dyeing and bleaching of 

cotton textiles and Andhra 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 sbown increasing annual trend 

rates for 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 

~!aharasthra and Punjab in the cotton ginning, cleaning 

and bailing industry; Orissa in the cotton spinning, weaving, 

shrinking, etc. industry; Harayana in the printing, 

dyeing and bl~aching of cotton textiles and Kerala in 

the weaving and finishing of cotton textiles in power-

looms. In these states, wages per worker have shown 

down trends. 
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On an average , wages per worker were found to 

be highest in the cotton spinning , weaving , shrinking 

etc., industries &nd lowest in tbe cotton ginning, 

cleaning and bailing industry. We have also noticed 

~nter-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 

variation of wages per worker in this industry, as 

worked out for the important states, never stood below 

35 per cent during the entire period of our study. 

Similarly, otber cotton textile industries have also 

recorded wide spread inter-r~gional wage di!ferentiala 

(although not as high as in the case of cotton ginning, 

cleaning and bailing industry). 

Wage-Productivity Linkage: 

On the basis of the regressions of wages per 

worker on labour productivity, we found that wages 

per worker have been siguiftcantly influenced by 

labour productivity in all the five cotton textile 

industries of India •t thA three-digit level; in almost 

all tbe years of our study. The exceptions, however, 

are 1979-80 in case of cotton ginning, cleaning and 



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 

cace of the production of Khadi & Weaving and finishing 

of cotton textiles in hand-looms other than F-hadi and 

1978-79, 1979-80 and 1980-81 in case of weaving and 

finishing of cotton textiles in power-looms. These are 

the years during which labour productivity could not? 

eiplain the trends in wages per worker significantly 

(the value of R2 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 capital intensity. In its crude form 

this statement implies that wages may be rightly linked 

to labour productivity measured in terms of gross value 

added pP.r worker. 
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TABLE- 1.1 

REGIONAL SHAF..E IN GROSS VALUE Al):=;ED, TOTAL 

FIXED CAPITAL AND TOTAL WORKEnS El1'iPLOYED 

ll~DUSTRY-230 

(In percentage) 

- - - - ------- - ------------ -----------------
Tiegion Year GVA FCT 'NT 

- - - - - - - - --- - - -----~- - ----------- ----- - -
A.P. 1973-74 0.77 3.88 5.01 

1982-83 1.62 9.74 14.26 

Gujarat 1973-74 27.05 42.41 39.83 
198 2-83 27.85 32.57 32.31 

Harayana 1973-74 5.93 3.95 2.31 
1982-83 3.69 3.60 1.42 

Kama taka 1973-74 4.85 4.86 6.38 
1982-83 4.36 3.91 4.62 

r~a ha rash tra 1971-74 23.97 23.48 22.16 
1982-83 17.52 23.93 25.81 

11. p. 1973-74 7.91 4.93 8. 47 
1982-83 8.16 6.~2 8.31 

Rajasthan 1973-74 5.97 5. 28 3.71 
1982-83 4. 51 8.13 2.96 

Punjab 1973-74 9.46 6. 41 3.69 
198 2-83 8.96 €).40 3.34 

'!'amil Nadu 1973-74 13.21 4.37 8.04 
1982-83 8.00 5.19 6.56 

All-India 1973-74 100 100 100 
1982-83 100 100 100 

- - - - - - - - -- - - - - - - -- - - - - - - - - - - - - ... 
GVA- Gross value annA~~ FCT = Total fixed capital 

and WT = Total workers employede 



1r17 
TABLE- 1.2 

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

INDUSTRY-231 

(in percentage) - - - - - -- - -- - -- -- - - - - - - - - - - ... - - - - - .. 
P.EG ION YEAR GVA FCT 'NT 

- - - - - - - - - - - - -- -- - - - - - ------
.~. ~. 1973-74 1.93 3.35 0.98 

1982-83 2.85 3.67 3.00 

Bibar 1973-74 0.13 0~39 0.25 
1982-83 0. 21 0.92 0.38 

Gujarat 1973-74 24.83 25.06 21.37 
,1982-83 26.48 23.76 27.37 

Harayana 1973-74 0.79 1. 38 1.03 
1982-83 1.10 1.93 1.79 

Karnataka 1973-74 0.37 4.to 4.77 
1982-83 3.71 3.00 3.8, 

Kerala 1973-74 1.66 1.87 1. 44 
1982-83 1 .68 2.80 1.71 

M.P. 1973-74 4.62 3.53 6.59 
1982-83 7.08 3.22 5.88 

1\raharashtra 1973-74 31.62 25.95 28.79 
198 2-83 16.89 19.86 16.76 

- - - - -- - - - - - - - - - - - - - - - - - - - - - - ~ - -
Table Contd ••••• 
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Table- 1.2 (Cont~2 

(in percentage) 
- - ~ - - - - - - - - - ---------- --- - ~ - - - - - - - ~ ~ 

REGION 

Orissa 

Punjab 

Rljasthan 

U.P. 

1(/est Bengal 

ALl-INDIA 

YEAR 

1973-74 
1982-83 

1973-74 
198 2-83 

1973-74 
198 2-83 

1973-74 
198 2-83 

1973-74 
1982-83 

1973-74 
198 2-83 

1973-74 
198 2-83 

GVA 

0.57 
1. 3 5 

1 .1 2 

1.06 

15.13 

19.6fi 

4.42 
7.41 

4.1 2 

5. 28 

100 

100 

FCT . 'NT 

~ - - - - - - - - - -
0.65 
0.54 

1 • 16 

1. 45 

3.17 
2.61 

15.60 

21.98 

7.09 
7.19 

4.15 
4.90 

100 
100 

0.77 
0.53 

1. 29 

1 .18 

2.34 
2.46 

11 • 7 2 

15.56 

7.39 
9.08 

5.F,7 

6.70 

100 

100 
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TABLE-1 .3 

~GICNAL.SHARR IN GROSS VAL~ ADDED, TO 'J' AL F I XED. 

CAPITAL AND 'J'O'J'AL WORKE::S EMPLOYED. 

INlJUSTRY-23 2 

(In percentage) 

~ ---- -- - -~- - - - - - - ---- - - - - - - - - - - -
· P.egion Year GVA FCT iVT 

- - - - - - - - -- - - - - - --------- - - - - - - -
Gujarat 1973-74 13. 25. 17.33 13.53 

1982-83. 27.22 31.35 34.37 

Harayana . 197l-74 
1982-83 13.06 7.90 7.94 

Karnataka 1973-74 
, 982-83 8.83 7.94 3.59 

Maharashtra 1973-74 64.41 54.07 62.96 
1982-83 33.64 24.82 35.05 

Punjab 1973-74 2.38 1.37 2.30 

1982-83 3.06 1 ~51 3.15 

Rajasthan 1973-74 
1982-83 2.10 2.86 3. 28 

Tamil Nadu 1973-74 4.00 3.72 5.02 

1982-83 6.02 7.03 5.44 

U.P. 1973-74 2.65 5.00 4.64 
1982-83 , .90 2.22 1. 54 

'.Vest Bengal 1973-74 1.09 1.45 2.C5 
198 2-83 2.36 10.38 3.13 

- - - - --- ____ .__ 

- - - - - - - - - - - -
All-India 1973-74 100 100 100 

1982-83 100 100 100 



TABLE - 1 .4 
rso 

RF.GION~L SHARE IN GROSS VALUE ADDED-, TOTAL FIXED 
CAPITAL AND TOTAL 'VORKERS E!f.PLOYED 

INDUS'J'RY-236 

(in percPntage) 

~-- - - -- - - -- ... -- - --~- -- - - - - - - - --- - - - -
Region Year GVA FCT NT 

- - - - - ... ----- - ~ ----- - - - - -
GujEJrat 1973-74 -

1982-83 5.58 2.66 6.77 

Kerala 1973-74 6.50 6.09 9. 28 
1982-83 0.05 22.09 10.02 

Mabaraehtra 1973-74 3.77 4.24 3.99 
1982-83 20.01 13.11 11.68 

Orissa 1973-74 6.13 10.1E 8.38 
1982-83 25.80 21 .48 15.39 

T~mil Nadu 1973-74 11.96 7.81 15.17 
198 2-83 27.61 29.84 " 0 4 7 .:..;. 

U.P. 1973-74 54.29 64.22 44.16 
1982-83 5.01 4.35 7.10 

We~t Bengal 1973-74 
1982-83 8.25 3.02 11 • 45 

ALL-INDIA 1973-74 100 100 100 
1982-83 100 100 100 
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CAPITAL INTENSITY AND WAGE RATES,INDUSTRY- 230 

State 

AP 

GJT 

HRN 

K.RTK 

MHRS 

MP 

pJB 

RJST 

TN 

ALJ..-INDIA. 

(ANNUAL TREND RATE) 

Capital Intensity 
(%) 

-0.69 

-1.28 

4.86 

-0.61 

-1.90 

0.88 

•1.86 

2. 31 

2.02 

-0.87 

0 

Wage Rate 
(%) 

3.64 

2.08 

1.40 

1.60 

-0.80 

1.87 

1. 28 

-0.64 

1.99 

1.02 



State 

AP 

BHR 

GJT 

HRN 

l<RL 

l<RTK 

MHRS 

MP 

ORS 

PJB 

RJST 

TN 

UP 

WB 

ALL-INDIA 

1 '
rJ 'J 
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CAPITAL INTENSITY AND WAGE RATE INDUSTRY- 231 

(ANNUAL TREND RATE) 

Capital Intensity 
(~) 

1•79 

6.74 

2.95 

1.81 

8.20 

4.49 

7.09 

5. 34 

6.13 

8.99 

3.16 

6.69 

3.67 

6.61 

5.40 

Wage Rate 
(%) 

o. 28 

7.78 

1.89 

1. 25 

1.78 

6. 35 

1.45 

2.23 

-1.06 

3.77 

4.04 

1.95 

4.11 

3.1 3 

2. 24 



State 

GJ'l' 

HRN 

KRTK 

MHRS 

PJB 

RJST 

TN 

UP 

WB 

ALL-INDIA 

T A r3L E- _2_:.2_ 
1fi3 

CAPITAL INTENSITY AND WAGE RATE INDUSTFY- 232 

(ANNUAL TREND RATE) 

Capital Intensity 
(o/..) 

2.41 

1. 38 

2.77 

2.49 

1. 35 

8o82 

2.68 

8.98 

14.95 

5.09 

Wage Rate 
(%) 

2.46 

-0.40 

7.77 

2.S9 

2.28 

7.03 

2.08 

2.66 

4. 24 

2. 05 



TA P.>LE- )...· 4 

CAPITAL INTENSITY AND WAGE RATE INDUSTRY- 235 

State 

AP 

KRL 

PJB 

UP 

WB 

ALL-INDIA 

(ANNUAL TREND RATE) 

CApital Intensity 
(%) 

7.09 

2. 25 

10.82 

-4.68 

6.18 

Wage Rate 
(%) 

2.71 

1.19 

9. 30 

1.51 

2.22 

2.08 



State 

GJT 

KRL 

ORS 

TN 

UP 

WB 

TA8L E- j_· 5 
CAPITAL INTENSITY AND WAGE RATE INDUSTRY - 236 

(ANNUAL TREND RATE) 

Capital Intensity 
(%) 

-1.80 

9.92 

3.76 

6. 07 

3.92 

o.a9 

Wage Rate 

("') 

3. 27 

-2.38 

2.02 

2.64 

1.91 

2.98 

ALL-INDIA 2. 72 



• 

Year 

197 3-74 

1974-75 

1975y76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

15U 
TA~LE- 3. 

Inter Regional Wage Differentials 

:i,coefficient of variation2 

(Wages per worker %) 

Ind.230 Ind. 231 Ind.232 

46.64 23.37 23.91 

48.18 20.79 27.78 

51.60 22.04 ' 24.15 

46.06 20.42 19.85 

37.96 19.21 20.30 

43.50 27.11 20.90 

37.88 22.71 21.11 

42.98 23.74 23.52 

40.25 17.62 23.92 

35.08 20.92 22.14 

Ind. 236 

10.85 

16.36 

23.35 

18.78 

17.29 

12.09 

21.55 

15.78 

22.75 

30.09 
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