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LETER :INANTS OF INTER=INDUSTAY vAGL LTxkUCTURD

Ili INLIA

ABSTRACT

This papsr deals with an analysis 0f the main factore
explaining the inter-industry wage differentials in manufe-
cturing sector of the Indian economy. It examinaes the bssic
theoretical fresmework which cen provide e satisfactory expla-
nation of the inter-industry wage Btructure., Teking the
cross-section data on the two=digit level menufacturing
industries for two years 1960 and 1564, the regression
technique is applied to tast altermnative models based on
the 'sxpected ability to pey’ snd the 'technology' hypo-
theses. The major finding of the study is that the skill-~
mix and productivity mre the two main determinants of inter-
industry wage structure in Incdia. The policy implication
of tnie finding ie that if a more rational wage structure
is to be evolved in the organised manufacturing eector in
India, it carn be done most effectively by following the
policy of moderrization and retionalisation of the existing
low productivity industries while envisaging raepid develop-
ment of the industrisl sector during the course of the next

decads.
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DETERMINANTS OF INTFR.INDUSTRY WAGE STRUCTIRE
IN INDIA

by
Bakul H., Dholakia*

Several studi&e1have been made by now to examine various
factors affecting the inter-imdustry wage differentials in the
organised manufacturing sector in India. A4 variety of factors
such as average productivity of labour, capital intensity, profite-
bility, relative importance of wage costs, average size of firms
in the industry, proportion of contract lsbour in total employ-
ment, degree of unionisation heve been considsred in different
studies, and with the help of the stendard stetistical techniques
of multiple regression and correlation it has been shown that some
of them are significantly related with wage variation while others
are not, The basic theoretical frame for expleining the inter-
industry wage structure adopted by ot of these studies seem to be
the one provided by David G, Brown,” who advanced the basic hypo-
thesis that "wage level differences among mamifacturing industries
result primarily from industry-by-industry differences in the
employers'! estimates of their future abilities to pay wages."3
However, zn interesting study msde recently by T.S.Pzpole/ triss
to make the basic theoretical frame more comprehensive and compact
by advancing what is called a "technology hypothesis" on the ground
that the technological levels of different industries vary con-
giderably and "technological advance requires not only a larger
componént of skill in the work force, but it also leads to greater
degree of skill-differentintion and specificity of jobs in industries.™
Thus, Papola arguss that during the course of industrialisation,
the whole lsbour market would become a conglomeration of a number of
'non-competing! groups of workers largely specific to individual
industries and this, in turn, gives rise to inter-industry wage
differentials. He, therefore, expects the inter-industry diffe-
rentials in skill-mix to provide =2 mejor explanation of the inter-
industry wege differentials. While Papola's study eppears to be
the first to stress the nsed for incorporating the skillsix in the
analysis of major factors explaining wage variation in Indian
industries, it is rather surprising to find cgpital intensity being
used in his gstudy as a proxy for the skill composition of the

*The author is grateful to his colleague Frofessor T.S.Pgpoln for
gsome useful discussions and also to his brother Ravindra Dholakis
for providing valusble assistance.
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worldng forc:e.6 Since capitel intensity is a sepcrate varisble by
itself which infiluences the wage structure, quite independently of
the skdll-mix, and since thée effect of skill-mix 2s such, being
treated as independent varisble, needs to be isolzted from that

of other factors, it is obvious thet the former camot be used as =
proxy for the latter.

Thus, it sppears that a study examining the importance of gkill-
mix as such in the explenation of inter-industry wege structure in
India snd integrating it in the basic theoretical frame developed to
explain the wege structure has not been meie so far. Moreover,
in most of the studies made so far, some of the crucial variables
like capital-intensity or profitability have not been properly
gpecified and the way in which they are measured seems t> be far
from setisfactory, For instance, capital intensity has been generally
measured as the ratio of the reported velue of total fixed capitel
to the number of workers in each industry. Now, as it has already
been pointed out in recent study made by S.R. Hashim end M.M. Dadi”
that the reported figures, which indicate the depreciated book value
of fixed assets accumilated over a long period of time, do not give
true estimates of the existing real stock of fixed cepital, and to
that extent the studies using the reported figures without proper
adjustments may yield results having doubtful validity. Hence, an
attempt is mede in this paper to introduce the skill composition of
working force as an independent varisble in thg analysis of wage
structure in Indien menufacturing and Thereby integrate the 'technology
hypothesis! with the 'expected ability to pay hypothesis! developed
earlier by David Brown; and also make certain improvements in the
specification of some of the major variables generally used in the
analysis of wage structure.

I’

The Hypothegis and Specification of the Variasbles

The basic hypothesis, which the present study attempts to
postulate and test, is thet the inter-industry wage differentials
in Indien mamifacturing sector result primrily from {a) the diffe-
rences in the technological levels of different industriss as
reflected in the requirements of skilled working force and cepital
intensity; and (b) the differences in the industries! capacity to
pay as reflected in the differences in average productivity, profitability
and average size of the firms in each industry. Thus, the f21lowing
functional relationship is postulated:



W =-F (S,K,P,R,F),
Where",
W = average wags rate in a given industry,

S = proportion of skilled workers in the total
: working force in the industry,

K = capitel intensity as indicated by the vslue
of fixed capital stock per worker employed
in the industry,

P = average productivity of labour in the industry,
R = average rats of surplus originating in the

industry =ss indiceted by the retic of non-
wage income to totel capital stock,

o
j

= average size of firms in the industry as
indicated by the average number of workers
employed per factory.

By employing the usual single equation multiple regression
technique, the above functional relationship (assumed to be lineer)
ig estimated from the datz »n industries &t the two-3digit level of
aggregation provided by the smmual Survey £ Industries (Census
Sec‘c.c:r),8 supplemented by the data on skill-ndix derived from the
work of Pitambar Pant and M. Vasuievan.? The exercise is conducted
for tw> different years, 1960 ani 19&, in order to eliminste any
systematic bies from the results arising out of some speciel factors
opeérating in s perticulsr year, The actuzl method followed for
the measurement of each of the six variables specifisd abovs is
indicated below:

i) Wage Rate (W): W is derived as total wages peid to workers
divided by total man-hours worked in each industry group as reported
in the ASI, The term 'worker' includes contract labour aznd exclules
employees reported ag 'other then workers!. Since the galaries ani
other benefits accruing to the latter categery are likely to be in
the form of a "mixed income" (consisting of pure labour income

plus also an element of rental or entrepreneurizl income), their
inclusion in W would distort the true picture »f inter-industry
wage differentials., The variable W, thus, measures the average wege
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per man-hour worked, which may be regarded as a better indicator

of the pure differentials in inter-industry wage rstes as compared to
the average annual earnings of labour inasmuch as it takes care of
the differences in the latter arising out of the differences in
man-days or man-hours worked during the year.

ii) Skill-mix (S): Since ASI does not provide any data on the skill
composition of working force, the dzte for measuring S, defined as
the proportion of skilled workers in total working force, have been
obtained from a study by Pant and Vasudevan on the occupational
pattern in Indian manufacturing Owhich gives fairly detailed informs-
tion on the occupational classificztion of workers in different
industries in the organised menufacturing sector for the year 1956.
Two assumptions are implicit in above procedure, Firstly, it is
assumed here that broadly speaking, the occupational classification
reflects the urderlying skill composition of the working force.

And secondly, it is assumed that the relative skill composition of
working force in the two-digit level industries estimated for the
year 1956 reflects the relative skill-mix for the years 1960 and
1944 also, While the first assumption is decidedly a plausible one
to make, it may be pointed out that the second one is also a2 fairly
reasonable assumption inasmuch as the relstive positions of different
industries with respect to the skill composition of the category

of 'workers' are not likely to alter significantly during the course
of a relatively small period of about four to eight years or so.!l

iii) Capitel Intensity (X): XK is derived as e ratio of the gross
(undeprecizted) value of fixed assets at current prices to the

total number of workers employed in sach industry. The data on

gross stock of fixed assets valued at curremt prices for the years
1960 ﬁu%d 196é/ are obtained directly from the study mede by Hashim =nd
Dadi. It may be noted that this procedure ig based nn the assump-
tion that the fixed capitel assets d> not decrease in their effi-
ciency to contribute to production over a period of time. While the
assumption implicit in the use of net or depreciated assets, viz.,
that capitel stock decremses in efficiency in exact relation to the
depreciation charge, is obviously a highly unrealistic assumption,

it may be argued that the use of gross or undeprecisted assets is
also based on en extreme assumption of constant efficiency throughout
the service life of fixed assets.!3 However, when a preferénce is

to be made between the two measures of capitel stock, most economists
usually exercise their choice in favour of the gross stock on the
ground that 2 correct index of capital services would lie much
closer to a gross stock index as compared to a net stock index.'4



iv) Productivity (P) P is simply derived as the ratio of gross
value added et current prices to the total man-hours worked in each
industry. P, therefore, measures value of gross product per man-
hour to ensure the consistency of the productivity measure with the
two variables, W and K, specified sbove.

v) Rate of Surplus (R) : R is derived as the ratio of griss value
added at current prices less wages paid to workers to the value of
total gross capital stock at current prices.

vi) Average Size of Firms (F): F is derived as the total number of
workers employed divided by the total number of reporting firms
in each industry,

The series for each variable so derived for the years 1960 and
196, for the twenty-two-digit level :'_ndustr:les15 have bsen presented
in Appendix Table I,

It may be noted here before passing on t5 the analysis of the
results that the first two explanatory varisbles specified above, viz.,
S and K, sre assumed to serve as indicators of the differences in
the technological levels of different industries; whilc the last
three explanatory varisbles, viz., P, R and F, are essentizlly the
veriables representing the demand side of the problem of wege deter-
mingtion, On a priori grounds already discussed at length in the
studies made by Brown)tand Papola]7 we expect each of the five
explaratory varisbles described above to have a positive relationship
with the industry wage rate.

It

The Regression Analysig

As a first step in the multiple regression analysis of the
inter-industry wage structure, we may now examine the inter-relsation-
ships between different variables as brought out by the Coefficient of
Correlation Matrix presented in Iable I. The mein conclusions which
can be derived from the figures given in this table are:

1. The simple correlation between the dependent varieble
W and four of the five explanatory variables, viz.,
S,K,P and F, turns out to be positive and statistically
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significant at 1% level of significance for bsth the
years under consideration. However, there does not
seern to be any significent correlation between W anld R,
the coefficient for both the years being insignificant
even at 10% level of significance.

Each of the four variesbles found significant, viz.,

S, X, P and F, can indivilually explain 50.5%, 56.1%, 68.3%
end 33.3% regpectively of the variation in W for the year 1960,

the corresponiing figures for the yaar 1964 being 52.9%,
37.8%, 53.8% eni 28.3% respectively.. Thus, taking into
account the regults for both the years and particularly
for the year 1964, it appears that none of the inlepend-
ent variables teken separatcly possesses = very high

explanatory power, This obviously implies that & fairly

satisfactory explenation of the inter-injustry wage structure

can be provided only by = set of factors and not by
any single factor =lone,

S> far as the inter-relations among the explanatory
variables are concerned, there does not appear to be
any significant correlation among the five explanatory
variebles considered here, with, of course, the solitary
exception of the pair, X and P. 4s it can be seen

from the table, of the ten different pairs of the five
explanstory variables that be formel, as many as nine
show coefficiants of correlation which are all stati-
stically insignificant at 1% level. Moresover, the
similarity in the pattern of correlation among the
explanstory variables observod between the two years
1960 ani 1964 is also quite reassuring. Tt is perti-
cularly interesting to nots thot the new variable which
we have introduced here, viz. the skill-mix =B measured
directly by the series of S, is not significently corre-
lated with any of the remaining explanatory variables
including K, This implies that the use of capital
intensity or any such variable as a proxy for the skill-
mix, as it hes been male for instance in Papola's studly S
would be totally mislecding.

The correlation between K and P is, however, highly
gignificant. In fact, the coefficient of correlation
between K and P, which turns out to be more than 0.9
for both the yoars, not »nly takes the highest value
among all the figures given in Teble I, but also exceeds



significantly the corregponding values of the coefficient
of correlation between K & W and P & W espseially for
the yesr 1964. It shmuld be noted, howewr, that thers
is nothing particulsrly surprising about a~ high corre-
lation between K and P, because on simple economic logic
of the production function, it is clear that one of the
wain factors on which the productivity of labour depends
is the capital intensity of the production process. But
then it is equally clear that if we 1ook upon this
phenomenon from the angle of multiple regression anslysis
of wage structure, the inclusion of both K and P as
explanatory veriables would introducz the serious problean
of midti-collinearity in our analysis. This implies
thet, while from z purely theoretical point of view
capital intensity and productivity may bs regarded as two
different factors influencing the inter-industry wage
structure, in practice their separate influcnces camot
be isolated on aceownt of a very high degree of colli-
nezrity between the two varisbles, From the practical
print of view, the only alternative with which we are
therefore left is to make a choice between the two
variables K and P for the purpcose of regression analysis;
and in view of the very high correlation between the two,
an obvious practicel interpretation of such a choice
would be that the inclusion of either »f the two would
capture a substantial part of the 'pure' influence of
the other also,

Now, the choice cen be made on the basis of an anslysis »f
all possible altermative regression models, the results of which
are presented in Appendix Table II for the year 1960, If we
consider those models which involve both K and P as explenatory
varizbles, we can easily see that out of eight such alternstives
(indicated by the regression nmumbers 1,2,3,6,7,12 and 21), a3 many
as seven show that K is statistically insignificant while in at
least half of them P is found to be significant at 5% level.
Furthermore, if we consider the model with only K a2nd P as the two
explanatory variables (i.e., regression no.21), we find that P is
stetistically significant while K is mot. This observation coupled
with the fact that P taken separately can explain a relatively
much greater part of the variation in W as compared to K (as indicated
by regression nos. 28 & 29) would imply that from a purely sconometric
point of view, F may be preferred to K, One may, from a broader




view point also, tend to make a choice in favour >f P inasnuch

s P, being 2 wider concept, wouldl presumbly cover the iafluence
not only »f K itself but also of a wmriety of other factors not
covered by K,

In additicn to this, it is-interestins to note thet the re-
sults ziven in Appendiy Teble II snable us to conduct a geneoral
sensitivity analysis of A€ and with R® with respect o each of the
sxplanatory variables considered herc., Thusg, it mzy be ohserveld
for instznce that in most of the possible combinations of explanatory
variables K, P, R & ¥, the addition of & leads to = consilergble
improvenant in the cverall explanatory power of the model, R™ show-
ing =n incroease of at least about twelve percentage points. Simi-
lzrly, R and F scem to be rclatively less effective in terms »f their
capacity to improve the explanetory power >f any given combination
of explanatery variatles.

I view of 211 this, we have considered the detziled results
of five alternative models in iable II. Model I postuletes . azs a
linear function of all the five explematory variables considered
here, while Model IT drops K and postulates W as a linear function
of S, P, R & F. Models III =nd IV examine geparately the 'expected
ability to pey' hypothesis and the !'techmnology' hypothesis res-
p3ctively, while Model V ezamines the combined influence of the Fwo
major oxplanatory variables, P and S, representing the 'expscted
ability to pay'! and the 'technology! hypotheses respectively.

It can be seen from lable IT that all the five variables
taken together coxplain as much as G0.4% of the variation in
inter-industry wage ratss in the year 1960 and 83,2% in the year
194, However, only S and R turn out to be significant in the
yzar 1950 while S, P and F =rs found to be significant in the
yiar 196, So far as the variablie X is concerned, while it turms out
to be insignificant in the year 1960, it bscomes significent in the year
1964 st 10% level of significance but with a negative sign. The
coefiicient of variable R, though insignificant, also shows a
negative sign in the year 1964. It mry be noted here that our
finding relating to the negative sign of X and B in tge yoar 1964 is
in broad agreement with the findings of Pramcd Verma “based on 2
detailed enalysis of 209 industries for the seme ycar, i.e., 1964,
However, the major differsnce bstween the findings of our study
=nd Pramod Verma's study is that while the latter shows not only the
negztive signs for X & R but actuelly finds both the variables
statistically significant ot 1% levsl, our study shows that toth the
variasbles are insignificent not only a2t 1% lzvel but ziso at even
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5% level of significance. Apart from the difference in the sample sige,
sne probable rezson for the difference in the results of the two studies
could be that there exists a cosiderable diffsrence between the two
stulies in regard to the specification and measurement of the varisbles
K and R,

The explanation »f the negative signs of K & R and the low
t-value of K obviously lies, as already discussed above, in the high
degree of multi-collinesrity between K and P. In fact, a comparison
of the coefficients of K and R and the t—walue of K as observed in
Model I on the one nand ani Models II, III and IV on the other hand
clearly revezls the extent to which a high degree of multi-collinearity
between K & P can distort the results of the regression analysis of
wage structure. We would, therefore, prefer Model IT to Model I, the
cholce being msde on the grounds slready examined earlier. It is
evident from the results obtained for Model IT that S and P are the
two main variables found to be statistically significant and it is
quits satisfying to note that both of them are significant et 1% level
for both the years under consileration. In fact, as indicated by the
results of Model V, the combination of variables S & P taken separately
can, by itself, explain as much as 83..% of the varietion in W in the
year 1960, the corresponding figure for the year 1964 being 75.5%.

Fin=1ly, it can be seen from the results of Mdels III and IV,
especiaily for the yesr 1964, that neither the 'expectod ebility to nay!
hypothiesis nor the 'technology' hypothesis can by itself command 2
high explanatory powsr, Thus, while both can seperately provide
statistically significant explanation »f the inter—-industry wage
structure in India, it is in fact their combination which alone is
found to have a very high degres of explanatory power as it is
evident from the recults of Models II and V as against those of
Models IIT and IV.

v

Conclusions and Poliey Implications

The main conclusions which can be draws from the present study
are:

1, For a satisfactory explanation of the inter-industry
wege structure in Indie, it is necessary to adopt a
theoretical framework which integratus the 'expected
ability to pay hypothesis! witi: the 'technology!'
hypothesis,
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2, SKiil-Mix end Productivity are the two major determi-
nants of inter-industry wage structure in India,

3. Since skill-mix is not significantly correlated with
any other variable such es capital intemsity, it has to
be measured lirectly and no other variable can be used as
e proxy for it.

4o Productivity and cepital intensity cammot be simulta-
neously used as explanatory variables in the regression
analysis of inter-industry wage structure because they
are statisticelly interdeopendent to a highly significant
extent.

The policy implications following from these conclusions are
quite obvious. Inasmuch as the policy of rapid industrislisation
is likely to lead to an increase in the extent of technological
dualism in our industrial sector, there is every possibility of a
significant widening of the inter-industry wage structure in India
with the passage of time, unless definite steps are taken to check
this tendency. A more rational wage structure in Indian industries can,
therefore, be evolved only by following the policy of modernization
and retionalisation of the low productivity industries while envisaging
repid industrizl development during the years to come.
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years 1960 and 1964 ars not availsble; anl secondly, capital
intensity is likely to be pogitively related with the skill compo-
nent of the work-force, The assumption of a significent posi-
tive correlation between capital intensity end the skill-mix is
tested by using some informstisn zvaileble in Qccupstional Wage
Surveys conductel by the Iebour Buresu, Government »f India,
during 1958-55, However, the test is confinel t» a2 gample of
only 13 industries covering only & of the 20 two-1igzit industry
groups caversd by the 4SI. While the coefficient of correlation
between capital intensity ani the skill-mix for the sample of 13
industries turns out to be +.754, it ray be notel that the correlation
gets substantially depressed if you increase the sample size.
It is interesting to note in tiiis connection thet some >f the
ezrlier stulies slso triel to use another variable, viz., ratio of
contract labour to total workers, as & proxy for the skill-mix,
waich agein for obvious reasons czrmot be regardeld os a satisfa-
ctory inlicator of the skill composition of workers as such. See
Papols, Op. cit. pp.54~5, anl 63. See 2lso Johri =zni 4garwal,
Op. cit. p.39%.
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S.R. Hashim and M,M, Dadi: Capital-Output Relztions in Inlian
Manufacturing (1946-64), the M,3, Uhiversity of Barnda, Barois,
1973.

Annugl Survey of Iniustries, 1960, Census Sector, end dmmugl
Survey of Industries, 1964, Census Sector, issued by Central
Statistical Organisation, Government of India.

Pitambar Pant and N. Vasudevan: Occupetions]l Pattern in Manu-
facturing Industries, Plaming Commission, New Delhi, 1959,

Ibid.

It mey be mentioned here that a United Nations' publication,.
Profiles of Memufecturing Egtablighments (UNIDO, Volumes 1 & 2,
1967, 1968) gives some data on the skill-mix in about 10 of the
two-digit industry groups covered by the present study for the
period around 196&4-65, The coefficient of correlation between
the figures for these ten industry-groups relating to the year 196,
as reportsd in this publication and the corresponding figures for
1956 used in this study turns out to be as high 2s .9. This

may be taken as some evidence in support of the contention that
the relative skill-mix among workers in Indian Industries has not
undergone significant changes, during the period 1956-6&.

S.R. Hashim and MM, Dadis Op, cit., p.45 & p.49.
For a brief discussion »f the gross-net controversy in the field

of measurement of capital, see Bekul H. Dholakia: The Sources of
Economic Growth in Indie, Good Companians, Barsda, 1974, Ch.5.

Ibid, pp.138-40.

For the details regerding the description of the two-digit level
industries covered by the ASI, see The Amnual Survey of Industries,

1960 (Census Sector), Vol.l.
David G. Brown, Op. cit.
T.S. Papola, Op. cit.

T.S. Papola, Op. cit.
Prampd C. Verma, Op. cit.
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dppendix Table IT

Results of Alternstives Hezression Models with Wage Rate
a3 the Depandent Variable, 12%0

hegression Explanztory Variebles
No. Verizbles 3ignificznt 2 PZ
et 5% level * ‘
of signi-
ficance
1 S,E, P,R,T 3,R 2.5041 C.8629
2 3,K,F,R 3,52 G, 2277 0.8503
3 8,K,P, 7 3,F C.3574 0.3233
4 S,K,R,F s, %E £.9040 C.3720
5 S,P,3,F s,F 0.8352 08470
& ELEAF T 27904 0.720¢
7 3,K,T 5,7 C.8340 0,7925
8 5,E,E S,KER 0.8271 0.3589
9 S,K,F 5,% £.795 0.7437
1o S,F,R 3,P 0.851¢ 0.8148
1 8,?,F 3,P 0.,8548 .2332
12 K,?,R - c.7212 0.4515
13 KP,F F,T 0. 772G 2.7150
14 K R,¥ K,R 07794 07242
15 PR, 7 P,T 07349 7371
16 S,R, 7 3 O B457 0.557
17 3,K 3,K 0.7/31 0.7283
1 3,F 3,P 0.333% 0 B04E
19 8,R S 0.5553 C.4758
o s, 7 3 45502 C.5273
21 KP P L5828 2. 6258
22 Z,E KR 97175 28T
23 K, X 2.4435 0. 5844
78 P,R P 0 A7 0. 6435
25 P,F i L7488 20,7280
26 ],F ¥ 3353 W RT75
27 8 5 2.5058 0.4775
23 X K 2.5510 C.5366
20 P ? C.eg22 C, %52
3C E - 02,0627 2, 2106
N F ¥ 0, 3323 0,8957

Source: Appendix Tablel.




