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Chapter 1

INTRODUCTION

1.1. Objective of the Study

The primary goal of economic development 1s to achleve high
rates of growth of outputs and incomes so as to ensure high per
capita income and levels of living in the economy. In India, this
was sought to be achleved, to a large extent, through a rapid
expansion and growth of the industrial sector, as is evident in the
emphasis placed on the Iindustrialisation programmes in her varilous
Five Year Plans. However, the growth of thlis sector has exhibited
considerable ups and downs over the years, belying expectations,
Quite expectedly, this has evoked substantlal debate on the factors
influencing and/or constraining industrial growth in Indla. This
debate has acquired added dimension against the background of the new
economic pollicies of llberalization and privatization being advocated
and pursued by the government recently. The fact that the 1issues
raised in this debate have not yet been resolved makes further
investigations in this area necessary and worthwhile. The present
study is an attempt in this direction. In particular, the purpose of
the present study is to analyse Iindustrial growth in India over the

last four decades and to explain econometrically the observed growth

at a slightly disaggregate level.

Given the professed goals of development, the process of
economic development and constralnts to such a process have been the
subject of intensive study for a long time. VWhile the avallability
of investible resources has consistently been viewed as a constraint
to th.e expansion of capacity and output, the 1lack of profitable
venues to invest in a developing economy has come to be recognized as

another constraining factor, The Nurksian theory of "low level



~equilibrium trap" suggested that in such economies the endogenous
markets and other economic conditions fall to generate sufficient
investible resources and/or to provide profitable investment
opportunities. This brought into the picture the big-push theoriles
and the ldea of balanced and unbalanced growth., All these theorles
called for a step up in investment 1n the economy, such a step up not
necessarily being motivated by the existing market conditions. These
theories thus assigned a.;ﬁtmdnent role to be played by the public

sector in the growth of such economiles,

Further progress in development eccnomics came with the
recognition that underdeveloped economles are generally characterised
by certain étructural rigidites like the existence of imperfections
in market conditions, prevalence of traditional production methods,
low levels'ﬂf productivity etc.” Such a recognition got crystallised
into the notion of a "dual economy", i.e., an economy consisting of
two distinct sectors or sub-economles, so to say - a modern sector
and a traditional sector - which differ from each other in the forms
of organisation of produtlon, the levels of technology used, the
extent of orientation towards the market, etc.l. | The term ‘dual
economy’, coined by Sir Arthur Lewis, was used to describe an edﬂnnmy
in transition from a traditional or backward state to a modern or an
advanced state. A number of models have emerged which sought to
capture a widélvariety of such rigidities in a dual economy set-up.
.Thé traditional sector in such economies is usually identifled as
agriculture while industry 1is referred to as the modern sector,
Economic developme'nt,. therefore, gets 1identified as a process of

transformation of a predominantly agrarian economy into an industrial

or modern economy. Clearly, rapld growth of the industrial sector is

.
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1L3w15(1954) drew attention to some of these features of a dual
economy. In a discussion of the literature on dual economy models,
Dixit (1973, pp. 305-326) highlights some of these features of a dual

economy.



of prime concern In such models, and these models, therefore, seek to

identify the various constraints to industrial growth,

1.2. Plan of the Study

Given the objectlves and the variety of the models mentioned
above, the dual economy framework appears toc be an appropriate
framework for analysing the issues to be discussed in the present
study. We, therefore, begin our study with a comﬁarative analysls of
the existing dual economy models in Chapler 2. These models are
classified into two broad groups ~ the supply or resource constrained
mﬂdéls and the demand constrained models. This chapter presents the
existing dual economy models in terms of a general system containing
a largef number of variables than equations and derives the different
models by specify'ing alternative sets of equations to close the
system, Such a presentatlon facilitates comparison of results across

models in terms of the differences in the model specific assumptions.

Given the variety of these models In the 1literature, some
questlions nﬁturally arise : do these models just represent plausible
types of economles or can théy be understood to characterise
different stages in the development of an economy ? Further, is it
possible to provide exogenous stimuli to hasten the process of
development of a dual economy ? These are the questions that Hé seek
to explore in Chapter 3.  In nrder to discuss these lssues we
cﬂnsider a modified set-up which allows for the existence of an
economically active government and/or the possibility of foreign
trade and the inflow of foreign resources, Given the nature of
constraints ldentified Iin chapter 2, there emerge a number of
possible alternatives to stimulate development, soﬁe of which involve
methods of 'st_epping_ u;ﬁ the rate of growth of agriculture and some
conslder means of increasing the rates of growth of output and

capacity creation Iin industry. 1In this chapter, we seek to identify



the prﬁbable features of the growth paths based on these various
alternative stimuli to development. In the process we also examine
how a supply constralned industry could get transformed into a demand
constrained oc¢ne, implying.that the stimulus to growth tends to become

exogenous to the economy.

Using this discussion as a backdrop, we turn  to the
particular case of the Indian industry in Chapier 4. The Indlan
industrial sector has experienced many ups and downs in growth -
mid-sixties saw the beginning of a phase of decelerated growth while
the eighties are supposed to have witnessed a revival. Both these
phenomena have evoked considerable debate regarding the factors
responsible for such changes in behaviour, We, therefore, begin our
investigation of the growth of the industrial sector in Chapter 4, by
attempting to identify the timing and features of these two phenomens
not only at the aggregate level but at the level of broad groups of
industries as well., With these observations in the background, the
existing literature on the Indian industry 1is sought to be reviewed
next, Here, in addition to the debates on the factors explalning the
deceleration and revival of industrial growth, we.attempt a critical
appralsal of the varlous qualitative and econometric studles on the

intertemporal behaviour of outputs of the Indian industry.

Our discussion in Chapter 3, by facussing on the distlinction
between supply and demand constrained economies, brings to the fore
the 'question of the nature of ucnnstraints. faced by the Indian
industry. Is the Indian Industry demand determined or supply
constrained ? Part of the current debate too concerns itself with
this questlion. In Chapter 5, therefore, we try to infer about the
nature of these constraints by looking into the time trends of
various indicators and related variables. For instance, trends in
capaclity utilization ratios in the different industfy groups are used
for assessing the possibility of demand being the constraining

factor. On the supply side, trends in a variety of indicators are



examined, taking Into account the various supply side factors put
forth so far to explain the industrial stagnation and revival In the
Indian context. The results obtalned here seem to support the view

that it is the demand variables which have constituted long term
bottlenecks to the industrial growth in India.

Chapter 6 takes up from the results of the earller chapters
and seeks to explain empirically the intertemporal behavinur‘ of
industrial outputs in terms of demand side vériables. For this
purpose, the industrial sector 1is subdivided as per the use-based
classification into three broad groups of industries, viz., consumer
goods, intermediate goods and basic and capital goods industries, A
small model is first constructed to depict the broad structure of
interrelations among the various economlc variables and then the
reduced form relations of the model are derived which explain output
of each industrial group in terms of ‘exogenous and/or pre-determined
variables. These reduced form relations have been estimated on the
basis of the data from 1951-52 thfﬂugh 1989-90. From the results of
the empirical exercise one finds that at a broad level, the demand
side factors provide a fairly satisfactory explanation for the

variations in outputs of various groups of Indlan industries.

Finally, Chapter 7 summarises the major flndings of the
fstudy. An attempt 1is also made in this chapter to derive some
implications of the recent changes in policy regime being advocated
and implemented by the government., Speciflcally, in a very broad way
we seek to assess, in the light of the results of our study, the
possible impact, on the economy, of the recent shift towards more

liberal economic policles with respect to both internal and external.

sectors.



Chapter 2

DUAL ECONOMY MODELS AND CONSTRAINTS TO GROWTH

2.1, Introduction

The term ‘dual economy' 1s used to describe an economy
characterised by the coexlistence of two distinctly dlfferent
gsubeconomies - different in the levels of technology as well as in
the forms of organisation of productlion, Interactlng with each other
through the market in such a way that their distlingulshing
characteristics remaln unaltered, The modern sector is usually
identified as the industrial sector whlle the agricultural sector s
referred to as the backward sector. Thils term, flrst colned by Sir
Arthur Lewls (1952), 1is used to describe an economy in transition
from a set-up of a predominently agrarian nature {o one characterised
by a dominant industrial sector. A wide class of models has emerged
In the literature which address themselves to characterlsing the
behaviour and development of such economies (Jorgenson, 1961; Fel and
~Ranis, 1964, 1967; Dixit, 1969; Zarembka, 1970; Marino, 13875; Amano,
1980; Rakshit, 1982; Taylor, 1982; Bose, 1989; etc.). All these
models focus on lidentifylng the possible constraints to lIndustrial
growth in such economles. In this chapter, we propose to ‘use the

dual economy. framework to lsolate constraints to iIndustrial growth,

The literature on dual economy models can be broadly

classifled Iinto two groups: the classical and neoclasslical models

based on the assumption of full utilization of resources, and the
demand constrained models which assume underutilization of resources.
While the former sel of models Investigate the possibllity of
attaining a stable long run growth palh, the latter also deal with

constraints to growth in the short run., It is evldent from the way
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The results of thls chapter have been published as a paper
titled ‘A Unifying framework for Dual Economy Models', in The Journal
of Quantitative Economlics, Vol.8, No, 2, 1992, pp. 247-64,



the models have been classified that they differ 1in the
1dentificat1an of the constraining factor(s). These differences can
be illustrated well 1f all the models could be viewed in terms of a
generalised framework, with the different models appearing - as

different closures to the common general system,

The method of analysis we shall adopt, therefore, 1s zas
follows : a general system for a dual economy 1is specified, which
admits larger number of variables than equations. Each different way-
of closing this system is then shown to yield a different model.
Such a method of analysis facilitates comparison of results across
models. This scheme of analysis owes its origin to Sen (1962) who
sought to compare neoclassical and neo-Keynesian theories of
distribution.  Bell (1978) carried out a similar exercise in the
context of a single-good, dual economy. Our interest extends further
in that we canéider a typical dual economy set—up which allows for
the production of two heterogeneous commodities and hence has to
incorporate a relative price variable. Relative price being an
extremely crucial variable in Iinfluencing both private declislon-

making as well as policy considerations, we feel such an extension 1s

an essential step for our analysis,

In what follows, we present slightly generalised versions of
the various dual economy models we intend to compare. The short run
behaviour c:&‘ these models would be studied via comparative statlc
exercises. Any difference 1nrresu1ts obtained by us when compared
with those of the original models are sought to be explaiﬁed in terms
of the specific features of the original models which have been left
out in the process of generalising the model. Sectlnn 2.2 develops
the basic structure of the framework used. Section 2.3 presents the
closures corresponding to the individual models along with the
results bf various comparative static exercises, In addition, the
specificities of the original models are also discussed in this

section. Section 24 rounds up'with a discussion on the factors



constralning industrial growth as brought out by these various

nodels.

2.2. The General Framework

Consider an economy comprising of an agricultural sector and
an industrial sector, each producing a different good. The structure
of the economy 1s captured 1in terms of a number of equations,
presented in Table 2.1 below. There are four categories of 1income
earners : the agricultural labourers (s), landlords (r), industrial
workers (w) and the industrial capitalists (c¢). It is assumed that
each category consumes both the goods and further that the workers
spend all their incomes for consumption purposes, while savings In
the economy originate only from incomes of landlords and capitalists.
The equilibrium condition for the agricultural market (eq. 2)
involves the demand for the marketed surplus of the agricultural good
where the latter is defined as the agricultural output remaining
after fulfilment of consumption demand of the landlords and the
agricultural workers; the agricultural output is assumed to be a
function of the level of employment (L1) and the level of technology
used (08) in agriculture(eq. 1). Here, 1in addition to the demand from
the capitalists and Iindustrial workers, we have a demand for
inventory accumulation of the agricultural good (Ia), presumably by
landlord-cun—-traders, which 1s assumed to be lInversely related to p,
the relative price of the agricultural good 1in terms of the
industrial good, & l& Rakshit (1982, p. 146-47). Eq. (3) gives the
production function for the industrial good, the level of output (Xz)
being a function of the level of employment (Lz) and. the level of
capital stock (Kz) in this sector. Eq. (4) gives the market clearing
condition for the industrial sector where the right-hand side
describes the demand for this good by the varidus categories of

consumers as- well as investors, Eq. (§8) stipulates that the wage

rate is equallised across sectors,



Table 2.1 : Equations and Notations

Fquations

(1) Marketable surplus of agricultural good :
X1 = Ql(Li, g) - F;(p, aLi) ~ Fr(p, R)
@Q1 501 a 3Q1

=X L, a 8); 3L >0 55— > 0 L.,

v
-

(2) Market clearing of agricultural good :

X1 = FH(p, mI..z) + Fﬂ{p, n(Lz,Kz)} + Ia(p).

(3) Industrial production function :

X2 = Xé (Lz’ Kz]; (with usual signs of partial derivatives),

(4) Market clearing for industrial sector :
X, = Mﬂ(p, aLiJ + Mw(p. mLz) + Mr_{p,R(Ll, a, 0)}
+IMc{p, w(lL K )} + I

(5) Wage rate equalization : m = a.p.

Endogenous Variables X1" Xa, Li, Lz, m, a, p. IL.

Notations :

‘Sector 1 : agriculture.; Sector 2 : industry

Q1 = agricultural output; Xﬁ = jndustrial output.

X1 = marketed surplus of the agricultural good.

L, = level of employment in sector i (i=1,2).

a,m = product wage rate in sectors 1 and 2, respectlvely.

e = indicator of level of technology in sector 1.

R = Rent, i.e., landlord’s income, in.units of good 1
= Qi(L1’ 8) - aL1 = R(L1' a, 6).

14 = JIndustrial profits in units of good 2
= }-{2 - mL = 'n:(I..z,_ Kz’ m). |

K, = capital stock in sector 2 (assumed given'in the short run)

Iu = Inventory accumulation of the_ agricultural gocd.

I = - jnvestment demand for good 2.

F}, MJ = Cansumptiﬁn demand for gﬁods 1 and 2 respectively by the
Jth group of consumers, (j=s, w, r, c). |

D = relative price of good 1 defined in units of good 2.




Before going into the detalls of the individual closures, let
us try to characterise the demand functions of the workers, This is

taken up In the following discussion.

Price Elasticities of Workers’ Demand for Agricultural and Indusirial

Goods
An Interesting feature'of the workers’' demand for a good 1s

that its responsiveness to changes in prices is expected to depend on

" whether the wage rate is fixed in terms of the agricultural good or

the industrial good. This is illustrated below.

Let us consider a given group of workers, say, industrlal

workers. Their budget constraint is given by

I

(a)_ p.FH + Mﬁ m.Lz

where F_ is their demand for the agricultural good and M, that for
the industrial good. Incomes of the workers can be fixed In units of
either the agricultural good or the industrial good, In elther case,
an increase in p, l.e.,, a shift in the relative price in favour of
the agricultural good, will generate.a gsubstitution effect in favour
of the industrial good and away from the agricultural good. The

income effect, however, will be different in the two cases., We wlll

now consider these two cases separately.

Case A : Real wage rate fixed in units of the industrial good

(t.e., m=m).

In this case, the budget equation of the industrial workers

becomes

(b) ]::.F‘w + MH = mL2

Consider Figure 1 where BD1 is the budget line. and the initial
equllibrium is at Ei. Now, an increase in p shifts the budget line
inwards to, say, BD2 with new equilibrium at Ea’ 1.e., it generates

an income effect which discourages consumption of both goods. Hence,

10



Figure 1

putting lincome effect and substitution effect together ylelds a
decline in the demand for the agricultural gocod, To consider the

effect on the industrial good, we differentiate the budget equation

with respect p so as to get :

a F o M
W

F + p, L

W d p g p - 0

or, multiplying both sides by (p/ ELE), the above may written as

p F p F 8 M D
W 3 | W + W ' L ' W = 0.
MH

m L2 m L2 F 8 p dp

|
&
T}

Expressing the relation in terms of elasticities one finally gets :

(c) AL (1 + £ )+ (1 ~-A )., g, = 0

where €. and €, are the price elasticities of demand for the.
agricultural good and industrial good, respectively and A 1is the
share of the expenditure on food in labourers’ total income (i.e.,, A

= p.FH/mLz)), while (1 - A) is the share of that on the industrial
good. Obviously, glven cF< a,

VHA
|
[—

() &, 20, ifanyonlyif e
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Case B : Real wage rate fixed in units of the agricultural good

(i.e., m{p is fixed at, say, ; )

The budget equation of 1ndustrial workers is now given by
(e) FH + (MH/p) = y.Lz

Consider Figure 2 where I)]B1 is the initial budget line and initial
equilibrium is at E1' An Iincrease in p shifts the budget 1line
outwards to say DBz’ generating an Iincome effect which encourages

consumption of both the goods. Putting income and substitution

- >
B B, | Muw

Figure 2
effects together ylelds an Ilncrease in.the‘ﬁémand for the 1ndustrial
good. ~ To consider the effect on the agricultural good, we
differentiate the budget equation with respect to p, and express the

" relation in terms of elasticities to get

L i T a— ! Y

1The relation 1is obtained from the budget equation in the
following way: |
o=BF" +..._1. BM“.._.I_{"_'=BF“ y +_p._t{_‘.‘;(au“ p-1)
. ' 2 . - L
dp p &p p . 8 p FH FH D d p MH

=€+ {(ML /p)/F; }.(cH - 1)

0

éF + {(1 - A)/X}-(SHI— 1) .

12



(f) ?L.:-:F + (1 - Aa) . (E:H —_1) = Q.

AllYV
o

(g) e é 1, ._ if and only if, o

A similar exercise can be carried out for the agricultural
workers, and the results there will be the same. We thus get the

following result for any group of labourers :

Proposgition 1

For any group of labourers, given the usual assumption that

-1 <¢_ < 0, e 1s negative in Case A, but is positive (and in fact

greater than unity) in Case B.

2.3. Closing Rules and the Individual Models

The unifying framework of our dual economy as set out in
Table 1 consists of five equations in eight endogenous variables,
viz,;, Xl, X, L, Lz' p, a, m, I. (Note that K, L., and « are all
taken to be exogenous variables). Therefore, we need three more
relations in order to complete the model. Depending on how these
equations are specified, the different models emerge. We begin our
discussion with the neoclassical model which is followed by the
Lewis-Ranis~Fei model (henceforth tec be referred to as the LRF
model), We then consider two different versions of demand
constrained models, namely those by Rakshit (1982) and Bose (1989).
In each case, the entire system of equations is reduced to only two
relations inveolving two varlables ~ the relative price of the
agricultural good (p) and the level of industrial employment _(Lg)_.
The analysis and the results of the comparative statics exercises are
presented in terms of these two variables.  The stability of
equilibrium in such models can be verified. Th technique used in

such cases 1s discussed in Appendix A,

13



2.3.1. Neoclassical Model

The initial version of a neoclassical dual economy model is
due to Jorgenson (1961). The model considers an agricultural sector
based predominantly on peasant cultivation. Thls is reflected in the
assumption that the average income per peasant, i.e., the wage rate
in agriculture, equals the average product of labour there, The
product wage rate in industry, on the other hand, equals the marginal
product of labour, as the praducers in industry are postulated to bhe
profit maximisers. An additional assumption made is that of full
employment in the economy. Industrial workers are assumed to demand
a fixed quantity of the agricultural good, and to spend the remalning
income on the industrial good. Thus, savings in this economy are
only out of profits in industrial sector. For such an econcmy, one
can observe a positive relation between the rate of growth of output
in agriculture (more appropriately, the rate of technical progress in
agriculture} and the rate of growth of output as well as employment
in the manufacturing sector. In other words, the perfarmﬁnce of the

agricultural sector could serve as a crucial constraint to the

expansion of output of the manufacturing sector.

This model has been followed by a series of other
neoclassical models, each of which focuses on generalising some of
the specific features and/or relaxing some of the assumptions of the
initial madel. Zarembka (1970) generalises the demand function for
the agricultural good by introducing non-zero ﬁrice and income
elasticities of demand. Marino (1975), on the other hand,
generalises the production functions used. The Cobb-Douglas
production functions used by Jorgenson and Zarembka are replaced by
genéralised production functions satisfying the standard neoclﬁssical
assumptions. Both these generallisations preserve the basic results
of the model With the agricultural performance being found to have a

positivé impact on the industrial sector,

14



In all these models agricultural growth 1s attributed to, or
modelled to be determined, by the exogenous factors, Amano (1980)
explicitly introduces capital accumulation in agriculture in order to
endogenise agricultural growth, Agriculture 1is assumed to be
organised in the form of tenancy arrangements, The landlord Iis
~ assumed to sell all his surplus output to the industrial secter and
invest his savings - a fixed proportion of rental income - in the
agricultural sector. The savings out of profit income, on the other
hand, are assumed to b;-:- solely invested in the manufacturing sector.
This model too confirms the same kind of fesults - 1.e., the rate of
growth of the agricultural output, and more particularly, the rate of
growth of marketable surplus of the agricultural good emerges as a

crucial factor in determining the rate of growth of the industrial

output.

All the different versions of the neoclassical model could be

accommodated In a single framework by specifying a closure of .'the'

following form to the general dual economy framework as spelt out

in Table 2.1 :

Q, (L., 8)
(6N) a = a. T : 0<ag i
1
a Xé
(7N) m = T
2
(8N) L +L, = L (L Dbeing the total labour available).

(7N) follows from the assumption of profit maximization in
industry. 'The traditional sector, on the other hand, may either be
- characterised by peasant agriculture or alternatively, there may
exist both landlords and agricultural labourers, the distribution of
output between the two groups being governed by some given law. In

equation (7N), « = 1 refers to the former case while a fractional

15



value of o would imply the prevalence of the latter systemz.

Substituting egs. {6N) - (8N), (1) and (3) into eq. (2) gives
us the agricultural market clearing equation in terms of L2 and p
(eq. (i) below, where substitutions for a, m, etc, are to be made).
Similarly, substituting (6N) - (8N) into eq. (5) yields yet another
relation, i.e., the relation (il) below :

(1)  X/(p, L, a, 8) F (p, mL) +F (p, m) + L (p)

(11) p.e .Q(L, O)/L = & nga L

Consider (i) first. An increase in L, (and hence a fall in
L1) raij?ss the demand for the agricultural good and at the same time
reduces” 1lts marketed surplus, Thus an excess demand situation is
created. Given the usual assumption that the excess demand {for
agricultural good 1s inversely related to 1ts relative price,
clearing the agricultural market requires p to rise. Thus the
relation (1), when plotted on the (Lz’ p} plane, yields an upward
rising curve AA (Figure 3). The relation (ii), on the other hand,
gives rise to a downward slopping curve, WW : a rise in L2 reduces
the marginal product of labour in industry (i.e., RHS declines) but

alongside, a fall in L1 raises the average product of labour in

-

zJorgensan (1961), Zarembka (1970) and Marino (1975) assume the
case of peasant agriculture (o = 1) while Amano considers the second
case (@ < 1). It may be noted that this latter specification can
accomodate even the case of share tenancy, if the tenants are clubbed

with the group of agricultural labourers.

3Jurgensﬂn (1961) and Marino (1975) assume the price and income
elasticities of demand for the agricultural good to be zero, while
Zarembka (1970) and Amano (1980) introduce non-zero elasticities of

demand.

YA fall in L, reduces X while a rise in L_ raises capitallsts’
profit as well as labourers’ income [ranJ : the latter follows, if

the lmarglﬂa_l. product of labour 1is assumed to be inelastic with
respect to the industrial employment. o |
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agriculture (i.e.,, LHS increases) and hence p has to fall for (ii1) to
hold. |

Figure 3

Here, the intersection of WW and AA yields the equilibrium
values of'Lz'and p; once these are determined, the equilibrium values

of the other variables may be easily obtained.

Comparative Statics

(a) An Increase In «

An increase in the share of labour in agricultural output, «,
has to be matched by a fall in p, in order that industrial profits be
maximised at an unchanged L, (1.e., for {ii) to hold good). Thus,
the WW curve shifts ‘downwards, On the other hand, in (i), an
increase in o« is most likely to reduce the marketable surplus, since
this implies a redistribution of Income in favour of the workers, and
it may be reasonably assumed that, compared to landlords, workers
have a higher marginal propensity to consume the agricultural good.
Hence p has to rise, 1in order td clear the mar_ket at the same Lz'
l.e., AA curve shifts upwards. Thus, as a result of an increase in

a,_Lz-declines, while the effect on p cannot be read off the diagram.

(b) An increase in 6

- Conslder advances iﬁ the level of ”téchnningy used in



agriculture., This will be represented by an increase in the value of
the parameter 6 1In the production function of the agricultural
sector, Effectively, this means a higher level of agricultural
output corresponding to any given level of L1' Now, given the levels
of employment in the two sectors, this would imply an increase in Ql
and hence in a. For industrial proflits to be maximised at a glven
level of Lz’ therefore, p has to fall, i.e., WW shifts downwards. On
the other hand, marketable surplus (X1) rises and hence p has to fall
to clear the market at the same Lz, i.e., AA shifts to the right,

Thus, at the new equilibrium, we have a lower p, the effect on L2

being ambiguous.

(¢) An Increase in K, |
Consider capital accumulation in industry, This would imply

an increase in the marginal product of labour, given the levels of p
and Lz; hence p would have to rise for {(ii) to be fulfilled, i.e., WHW
shifts to the right. On the other hand, the demand for foodgrains
increases, supply remaining unchanged. This implies, once again, an
increase in p corresponding to any 'given Lz,' 1.e., the AA curve

shifts to the left. The new eqﬁilibrium would thus have a higher p,
the effect on Lz'being ambiguous.

The neoclassical model represents the most generalised
version of a dual economy, since here almost all the irari'abl.es are
allowed to adjust in case the economy is subjected to an exogenous
shock. However, in general, 1t 1s accepted that a_ dual economy is
usually characterised by a variety of structural rigidities and that
no meaningful result can be obtained if the existence of subh
rigidities are lgnored completely. Attempts have, therefore, been
made to develop alternative models to accommodate some or all of
these rigidities. Depending on the way the structural rididities are'
specified, we get the: different madels' emerging from here,
Alongside, one can even argue that the dlffarenﬁ ﬁadels characterise,

at least partly, _-.the'different stages of develapménit_ of“a dual
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economy. Let us then begin our analysis with the model of Lewils
(1954), the pioneering model in this field. We take for analysis the
Ranls ~ Fel type of formalization of this model,

2.3.2. Lewis~Ranis~Fei Model (LRF model)

This model, In seeking to capture a dual economy in
transition, ldentifies three phases in the development of the

economy. We will discuss each of the three phases below.

LRF Model : Phase I

This phase characterises the dual economy in 1its earliest
stage of development. The agricultural sector here has surplus
labour, so that any Iincrease 1in labour employed (or reduction
therein) fails to raise (or feduce) the output. Wages in this sectof
are fixed in terms of the agricultural good. In this phase the main
problem is seen as one of underemployment in the agricultural sector,

and hence the model explores the possibility of absorbing this

surplus labour into the industrial sector.

The other feature of this phase is that wages in industry too
are fixed in units;of the agricultural good. Clearly, from the wage
equalization relation, this implies that p is indeterminate. = As
Rakshit (1982, Pp. 11?,141) puts it, this leaves p to be.hanging in
the air since the demand functions énd the market cleﬁring canditiﬂﬁs
In agriculture are su;:pfesseds. Hence, here p 1is assuméd to be

determined from outside the system, say, at p = p; which then

replaces (2).

sLewis model contains a couple of assumptions which help to
specify the condition of equilibrium for the agricultural good : (a)
landowners and capitalists have zero marginal propensity to consume
food, (b) workers in both agriculture and industry have a fixed
demand for the agricultural good. However, the model does not
outline any economic mechanism through which such an equilibrium is
attained. - S - -
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With surplus labour, agricultural output does not vary with

the level of employment in this sector, Hence, output (Ql) appearing
" in eq. (i) may be assumed to be fixed at say 61' In addition to the

stipulation that p = p, the closing rules in this model can,

therefore, be speclfied as follows :

(6L1) a = a
(TIt.l) m = 4 Xz/f Lz
(8L1) L +L1L, = L

Substituting (6L) - (8L) into (5) and assuming p to be flexible, once
again one gets an lnverse relatlion between L2 and p - something like
the WW curve in Figure 3 above. The exogenously given value of p

(i.e., p = p, which replaces (eq. 2) here) determines the level of L

from the WW curve.

Comgﬁrative Statics

(a) An Iﬂcrease6 in a

This shifts the WW curve downwards aQ§ given E we now have a

lower L .
| 2

(b)) An increase in 6

Advances in the level of technology used in agriculture, are
likely to yield a higher level of marketable surplus of good 1, and
hence disturb the existing equilibrium in the system, However,. the
assumption of the constancy of both ‘p’ and ‘a’ impedes any process
of adjustment to a new equilibrium and hence needs to be modifled.

As is fairly obvious, in such a case, one would expect p to fall,.

ﬁThat the real wage rate in agriculture is fixed in this model is
qulte consistent with the phenomenon of surplus labour in agriculture
and could very well be Interpreted as the subsistence wage rate. An
increase in a, thus, could be looked upon as a policy-induced change,
e.g., through the minimum wage laws.  Given the existence of

rents ‘in the model, such a redistribution of income is feasible.
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However, such a change mnust imply the exlstence of a market clearing
relation for the agricultural good. This really takes us to the
second phase of the LRF model, where such a market clearing relation
is argued to have emerged. A discussion of the effects of the

technological progress in agriculture, therefore, 1is postphoned to

the next subsection.

(c) An increase In KB
As shown in the neoclassical model, a rise in I'{2 would

increase the marginal product of labour in industry, l.e., an upward

shl:t‘t of the WW curve,. Given the level of p, clearly, this would
imply a higher L2.

An economy which conforms to thé above ‘'description is
expected to experlience a growth of its industrial sector, as long as
there exists surplus labour in the agricultural sector and the
savings of the capitalists are sufficient to ensure positive net
investment which 1is essential for sustaining the process of
absorption of this labour in the industrial sector. In this phase of
development of the economy constraints to the growth of the
industrial sector are perceived to be mainly in the form of feasible
rates of growth of capital stock and of the level of savings in the
capitalist sector, This phase would last as long as the marginal
product of labour in the agricultural sectorr remains zero or
insignificant. When the marginal product of labour in the
subslstence sector gets pulled-u'p through migration, technological
improvements etc., the functioning of the econamy'also'undergoes a

-change. This stage of development of a dual economy is described by

the second phase of the LRF model,

LRF Model : Phase II

~Any Wwithdrawal of labuﬁr. frgm the agriculfural sector
functioning with a positive marginal product for labour would imply a
decline In the absolute level of output,'implyihg 8 possible decline
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in the quantity of the agricultural good available to industrial
workers, on an average. In such an economy it would be difficult to
justify an assumption of the relative price beling fixed exogenously
and remaining constant. Instead, it may be reasonable to suppose
that the economy transforms into one where the relative price varies
'in order to clear the market for the agricultural good. So we drop
the assumption of p = p and reinstate eq. (2). In terms of the
diagram, this implies superimposing the corresponding curve (denoted
by AA in figure 3) on the WW curve of Figure 3. The intersection of

thegse two curves yields the equilibrium levels of L.2 and p.

Comparative Statics

(a) An increase in a

This has to be matched by a fall in p for profits to be
maximised at the same Lz’ i.e., WW curve shifts downwards. On the
other hand, this change redistributes income in favour of the workers
and given their higher propensity to consume food compared to. that of
landlords, the marketable surplus declines. Hence, p has to rise in
order tc_: clear the market at the same Lz,' i.e., AA curve shifts
upwards. At the new equilibrium we have, once again, a lower Lz'

The effect on p, however, 1ls ambiguous,

(b) An increase in 0

As long as technological progress in agriculture leaves 2
unaffected, WW curve does not shift, However, an increase In Q1

raises X ', and hence AA curve shifts to the right, yielding a new
equilibrium at a highef L2 and a lower p,

(c) An increase 1In Ké

= - _-—

7Slhce the marginal propensity to consume the agricultural good
of the landlords 1is less than one, technological advances 1in
agriculture - wherein the entire lincrease in agricultural output
accrues to the landlords = would result in a higher level of

marketable surplus, |
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Once again, as 1ln the neoclassical model, the AA curve shifts
to the left, suggesting a higher p at the new equilibrium, the impact

on I..2 being ambiguous.

In this phase of development of the economy, agricultural
sector does prove to be a major hurdle to the growth of the
industrial sector. Raising productivity 1n the agricultural sector
either through technological Iimprovements or through capital
accumulation clearly provides a stimulus to the industrial growth

(provided, of course, the agricultural wage rate remains unchanged

inspite of growth in productivity).

LRF Model : Phase III

In the second phase, the economy is characterised by wages in
the agricultural sector belng fixed in terms of foodgrains. However,
further outmigration from this sector would ultimately lead to the
emergence of a situation where the wage rate in agriculture is
equated to the marginal product of labour in this sector as well.
This 1s the third phase of development of the dual economy as

visualised in the LRF model. The closures for this model are as

follows :

(6L3) a = @ Q1 /8 L1
(7L3) m = g Xz./ﬂ L2
(8L3) L1+ L2 = [, ,

Substituting eqs. (6L3)-(8L3) into eq. (5) we get the wage
equalization relation, which when plotted on the Lz-p plane yields
the WW curve as in Flgure 3. An increase in p here would require a
decline in L2 for the equality to hold, i.e.,, the WW curve will be
downward slopling, On the other hand, substituting these relations
along with egs. (1) and (3) into eq. (2), we get the AA curve in this

case. An lncrease in L, would lead to an increase in demand for the

agrici_ﬂtural good while the supply, i.e., the 'marketable surplus,
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declines, For this market to clear, p would have to increase
implying an upward sloping AA curve ( as in the earlier figure), the

intersection of these two curves defining equilibrium.

Comparative Statics

(a) An Increase In ©

- Technological progress 1in agriculture, in this phase, can
have two kinds of effects depending on the nature of technical
advance, 1i.e, depending on how it affects the marginal product of
labour in agriculture (BQl/aLi) at a given level of L1' " There are
two possible cases : (1) a situation where advances in technology
leave the marginal product unchanged, and (ii) a situation where the
marginal product of labour rises as well, implying an increase in the
agricultural wage rate. The outcome 1In each case is discussed below,
Case (1) : In this case, the WW curve remains unaffected while the AA
curve shifts dnwnwards,' as an Increase in the rental income by
increasing the supply of foodgrains, would call for a decline in p
for this market to clear. At the new equilibrium, therefore, we have
a lower p and a higher Lg.
Case (ii) : In addition to the effect mentioned above, in this case,
the WW curve too shifts downwards since with an increase in the wage
rate 1in agriculture, p has to register a decline for the wage
equalization relation to hold at the same Lz' At the new
equilibrium, therefore, we have a lower p, the effect on LE bging
ambiguous., However, if the nature of the technological progress is
such as to Increase the margiﬁal product only marginally and the
frults of such advance accrue mainly to landlords, the (horizontal)

shift of the WW curve would be smaller than that of the AA curve So
that L, would rise. | |

(b) An increase in K
Capltal accumulation in Industry in this phase would lead to

an 1ncrease in the product wage rate in industry. For the.wage rates

in both sectors to be equated at the same Lz’ -p_ has to rise, i.e.,
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the WW curve shifts to the right. On the other hand, the demand for
foodgrains increases, requiring an increase in p to clear the market.
Thus the AA curve too shifts upward. At the new equllibrium, we have

a higher p, once again the effect on Lz'being ambiguous,

The LRF model focuses its attention on the questicon of
development of the dual economy where the capacity in the industrial
sectnr.cnnstitutes a major bottleneck, Here it should be pointed out
that given the existence of two kinds of constraints to the growth of
the industrial sector in these economies, relaxation of any one of
them does not obviously lead to an increase in the level of economic
activity. " The ambiguity in the results obtained may be attributed to

this phenomenon. The same holds in the case of the neoclassical

model as well.

One major limitation of both the neoclassical model and the
LRF model is that these do not conceive of any problem of effective
demand. However, as capital accumulation takes place, the capacity
in the industrial sector ban outgrow the sgize of domestic demand.
And once this stage is reéched, the industrial sector in the economy
could face effective demand problems. This consideratlion then brings
us to the demand constrained dual economy models, The concern now
shifts to examining the possibilities of unemployment within the
industrial sector itself. However, since the agricultural good still
commands a predominant proportion of expenditure out of wage income,
it would be sensible td continue to specify the industrial wage rate
in terms of the agricultural good, A model which characterises this

stage of development of a dual economy is the demand constralned

mﬁdel8 of Rakshit (1982).

2.3.3. Rakshit'sg Model

8pakshit (1982, ch. 7) also considers an opposite version of this
model which he calls a supply constrained equilibriunm, This is
simllar to phase II of the LRF model discussed earlier.
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This model uses a different notion of surplus labour as
compared to all the models discussed earlier. The functioning of the
model in the short run is such that there is no possibllity of
migration of labour across seclors. The quantum of marketable
sufplus of agricultural good is assumed to be determined exogenously.
In terms of our framework this is equivalent to assuming that the
employment in agriculture is glven exogenously. In this context,
surplus labour 1s assumed to exist in the Industrial sector itself;
ihe existence of surplus labour in the economy manifests itself in
the assumption that the wage rate in industry is fixed exogenously In
units of the agricultural good. (It may be pointed out that an
assumption of a fixed wage rate is Jjustified only when there are

excess supplies of labour at the golng wage rate.)

That the present model recognises the importance of effective
demand is indicated by the fact that the level of output In the
industrial sector is determined not by the marginal productivity
condition but by the aggregate demand for the good. The level of
investment demand in this model is assumed to be fixed in units of

the industrial gﬂndg. Therefore, the closures to Rakshit’s model are
as follows :
(6R) a =
(TR) 1 = _
(8R) L1 is exogenously fixed.

=i P

Substituting (6R), (8R) and (1) into eq. (2) gives the
| combinatiuns'cf L2 and p which clear the food market (AA schedule in
Figure 4), On the other hand, substituting (6R) - (8R) and (3) into
eq.(4)_gives us combinations of L2 and p which clear.the industrial

91t may be noted that Rakshit considers two separate cases, viz.,
one in which the investment demand is autonomous and the other where
it i1s determined by the level of profits. We are. considering the
former case here. | | | : |
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market (MM schedule in Figure 4).

— - X
Figure 4

To explain the slopes of these curves, an Iincrease in L2
increases demand for X1 and hence p has to rise to clear the
agricultural market (AA will be upward sloping). An increase in p,
on the other hand, ralses M and M., (This follows from the result
corresponding to the case B of Proposition 1 as wage rates are here
fixed in terms of the agricultural good). M also increases, -

r

however, M falls. Here, Rakshit (1982, p. 147) assumes the

C

consumption propensity of landlords to be large than that of
capitalists. In addition, ME and MW also rise, So the aggregate
demand for the industrial good rises, requiring a rise in L2 so as to

clear the industrial goods market (MM schedule is wupward sloping).
Finally, as has been argued by Rakshit (1982, p. 150), the stability
of the equilibrium requires the MM curve to be steeper (with respect

to the L2 axis) than the AA curve,

Comparative Statics

(a) An Increase In a |
The redistribution of income in favour of ‘agricultural

workers reduces Xi; on the other hand, income of ﬁarkers in iIndustry

rises while that of industrialists falls.  However, workers are
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supposed to have a larger marginal propensity to consume food
compared to capltalists, So the demand for X1 rises; hence p has to
increase in order that the agricultural market clears at the same Lz’
i.e., AA schedule shifts upwards. On the other hand, among the
different components of demand for the industrial good, MEl and MH
rise, while MP and Mc fall; one may assume the marginal propenslities
to consume the industrial good of the industrialists and landlords to
be larger than those of the workers iIn elther sector. This would
imply that the demand falls and hence Lz falls 1.e., MM shifts to the
left. At the new equilibrium, however, one can not read out the

effect on elther L2 or p from the diagram..

(b) An increase in 8
If thlis technological progress leaves a unaltered, then X1

increases and hence AA shifts downwards. On the other hand, a rise
in Q1 raises R and hence MI_, j.e., the MM schedule shifts to the
right. The effect on L2 and p at the new equilibrium are both
ambliguous, It can, however, be shown that .L2 increases, if the fall
in the demand for Xz resulting from a fall in p needed to clear the

food market is smaller than the rise in the demand for Xa consequent

upon an lncrease in Ql.

(c) An Increase in K,
The very fact that the Industrial  sector 1is demand

constrailned obviously indlcates that an Increase 1in Kz’ i.e.,
capaclty output 1in industry, would not have any Iimpact on the

economy. Instead, in these models we will examine the effects of an

increase in I, the autonomous investment expenditure.

.

(d) An increase in T |
| This increases the demand for Xz' and hence MM schedule shiftsg

to the right. At the new equilibrium, we have a higher L and a
higher p. | o | B

It may be-pointed out that Rakshit's results remain unchanged
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even under the alternative assumption of investment demand being
endogenous to the system. In this model, as opposed to the earlier
models, agrlcultural production does not appear as an immediate
constralnt to the industrial grusth. On the other hand, the size of
demand which gets reflected in the cquantum of investment demand,

becomes a cruclial variable affecting lndustrial output.

With Increases 1In real Incomes accruing to workers and a
greater diversification of the lndustrial structure, the predominance
of the share of food in the total wage income feducss, and we come to
the next stage of development of a dual economy, where wage rates in
industry are fixed in money terms. Excess capacity in the industrial
sector leads to the price of the Industrial good being fixed on a
markup basis. But this implies that the product wage rate in
industry depends on such factors as might affect the mark-up rate and
hence may be taken to be fixed, at least in the short-run. Thus, in
this case, real wage rate in Industry is fixed In terms of the
industrial good, rather than in terms of the agricultural good as In

Rakshit (1982). The model by Bose (1989) captures precisely this

set—up;

2.3.4. Bose’s Model

While discussing this model, we will ignore the distribution
of Income ih the agricultural sector. Marketable surplus comes from
two sources, the grﬂﬁp_ of agricultural workers and small farmers
(Xh) and the landlords (Xlr). In addition, Bose assumes'that.the_
-former do not have access to the open market for the agricultural

good and hence they sell their surplus agricultural product to the

i

q’ (fixed in terms of the industrial

landlords, at a fixed price
good). - Thus the difference (p - Ei).xlg accrues to the landlords.
The 1Ilncome accruing to the landlords and industrialists may be put

together to define a total income, in units of the industrial good,

y, as follows :
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n + pR + (p - c:;[:l.}{15

* * ~
mw+ R, where, R = DpR + (P - q).)(1I

Since they are assumed to satisfy their demand for food first, thelr

income remaining after fulfillment of food demand is given by
y '= y’ = p .(Fr + Fc)

It may also be assumed that they have identical demand functions for
the industrial good. The aggregate demand for the industrial good
from the landlords and capitalists 1s thus assumed to be given by :

C = Cly)

Since all savings in the system come from the landlords and the

capitalists’ income, the savings - Investment equlillbrlum implies :
y = Cly) +T

This then implies that y is determined by T as in a simple multiplier

model : B
y = f(1), wheref >0,

and hence,
C(y) +T=y=f(T), £ >0

We thus have the remarkable result of Bose, viz., that once
the 1level of investment is given, the volume of demand for the

industrial good coming from this section of income earners as well as

their real income are determined.

In terms of our framework and notatlons the model can be

represented as follows :

(1B) X, = Xiﬂ(q, L, 8) + Xlr[p. L. e)

(2B) X1 = FH(p, ng) +'F;(p, m) + Iﬁ(p)

(3B) 'Xé = 7;L2. (for Xﬁ below full capacity out'put10

).

10por levels of production below full capacity output, the

industrial sector ls assumed to function with a fixed coefficlent
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(4B) X, = q.}{w(q, L., e) + Mw(p_. mLz) + £{I)
(5B) q = (

(6B) om = m

(7B) I = I

(8B) L1 is fixed exogenously.

Substituting (1B), (3B), (5B), (6B) and (8B) into (2B), we get
the agricultural market clearing equation - a relation in L2 and p.
A rlse .’Lm_L.2 raises demand for X1 and hence p has to increase, i.e.,

this relation, when plotted on the Lz-p plane, 1is upward sloping

Figure 5

(AA schedule in Fig.5). Substituting (3B), (5B) - (8B) into (4B),
gives us the market clearing equation for the industrial good in
terms of L2 and p. Here an increase in p reduces M“, ‘since 'FH is
price inelastic. (This follows from the Case A of our Proposition 1,
as the wage rate iIs now fixed in terms of the lndustrial good, )

Hence, Lz has to fall. This felation, on the Lz—-p plane, is =a
downward sloping curve (MM schedule in Fig. §).

Comparative Statics

production function where ¥ denotes the labour requirement per unit
of output produced. |
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(a) An Increase In q
XIE is negatively related to ¢g; therefore, a rise in the
and hence, Xi reduces. This shifts the AA

| R

parameter ‘q’ reduces X

1s
schedule to the left, However, 1if Xﬁﬂ is inelastic with respect to
q, q.XlE rises and hence, demand for Xz rises, shifting the MM
schedule to the right. At the new equilibrium, p increases; the

effect on L.z cannot be read off the diagram,

(b) An increase in 6
The effect of a technologlcal progress in agriculture on the

system depends on, to whom the Increase in output accrues. Two

extreme cases may be considered :

Case (i) : All the increase accrues to the workers, 1i.e., XIH

1ncrea§es, Xlr remains unchanged. This increases X1 and hence AA
shifts to the right. On the other hand, the above induce an increase
in demand for the 1ndustrial good and hence MM shifts to the right
and we ha-ve a new equilibrium at a higher Lz‘ effect on p beling

ambiguous.

Case (ii) : All the increase accrues to the landlords : Xir increases

and hence, X1 increases - AA shifts to the right. MM curve is not

affected. Hence, at the new equilibrium, we have a higher L  and a

lower p.

(c) An increase in 1
This increases demand for Xa and hence, MM shifts %o the

right. At the new equilibrium, we have a higher L2 and a higher p.

2.4. Conclusion

" In this chapter we have sought to study the constraints to
the development of a dual -economy through _thé growth of the
industrial sector. For this purpose, we consider a unifylng

framework for dual economy models, the different models existing in
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the literature having been obtained by specifying alternative
‘closures’ to a general system of equations characterising a dual
ecanomyll. Eﬁch of the models considered here has been reduced to a
system of two equations in two variables and presented in terms of a

two- variable diagram1

The comparative static results of various models have then
been compared through this simple apparatus, A comparison of these
results illustrates the obvious polnt that these results depend on
the way the Variﬂus closures are specified, and that the differences
in closures are closely related to differences in modes of

specification of wage rates In these models,

Table 2 summarises the results of the comparative statlc
exercises. For the sake of 1llustratlion, let us consider the effect
of a tedhnalﬂgical progress in agriculture, i.e., an increase in 8,
in each model. While the second phase as well as the third phase of
the LRF model gives us the most commonly anticipated result of a
decline in p and an increase in La' the necclassical model does not
assure us of an Increase inl L.?.' The difference between these two
models lies 1n the differences in the ways of wage specification in
agriculture. While in the former, the wage rate is fixed 1In terms of

foed, in the latter it equals elther the whole or a part of the

L e el inlinlein PP

11There exlst a number of other models in the literature, which
have not been considered by us, e.g., that of Taylor (1982).
Needless to say, Taylor’'s model could also be accomodated into our
framework. In fact, this model belongs to the category of demand
constralned models and some of the closing rules here are similar to
those in Bose (1987), e.g., m =m, I = I etc. However, Taylor brings
in explicitly the role of capital stock in agriculture and in his
model, agricultural output 1is determined by this capital stock.
Given a fixed labour~ output ratiec in this sector, agricultural

employment in the short run is thus given.

121t may be pointed out that Rakshit (1982) also uses a similar
diagram to discuss the results under a dual economy setup.
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Table 2.2. Results of Comparative Static Exercises in Varlous Models
Effects on Lz and p

Initial Increase Increase Increase Increase
Model stimulus in a in 6 in I(.2 in I
Neo-classical |p ambiguous; | p Y¥; ' P4 3

Model LE ¥ f Lz ambigu(}ug I,,2 ambiguc:us
LRF Model given P, given p,
Phase 1 L2 V no change L@ T
LRF Model p ambiguous{ p V¥ ; P 4
Phase 2 L v L. . ambiguous
2 2 2
LRF Model p V; P 4
Phase 3 Lz " I_,2 ambiguous
Rakshit’s both both P4
Model ambiguous | ambiguous L, 4
Bose’s p ¥ if X p ¥ if X ' L. 4
ir ir 2
Model increases ;| increases ; P4
L2 A L2 A
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average product of labour in agriculture. Agaln, when we consider
the demand constrained models, the differences between the two models
turn out to be those basically in the specification of wages. As far
as the results of the comparative static exercises are concerned, Iin
one case (i.e,, Rakshit's model) L2 can actually even decline. On
the other hand, in Bose's model, we get a clear increase in Lz;
alongside, p can also be shown to decline in one case {i.e., the case

when the entire increase in output accrues to the landlords).
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Chapter 3

ALTERNATIVE WAYS OF STIMULATING GROWTH
~IN A DUAL ECONOMY SET-UP

- 3.1, Introduction

The development of a dual economy involves the transformation
of a dual economy into a predomlinantly modern economy. Broadly,
there can be two ways of achieving this goal, viz., through rapid
growth of the modern sector, or through a direct transformation of
the traditional sector itself into a modern one. A precise
characterisation of the traditional and modern sectors here is
important to understand this process of transformation. Differences
in the objective functions of producers in the two sector forms one.
such basls of distinction. In thls case, the modern sector is
characterised as one where production as well as investment declsions
would be determined on the basls of the profit motive. The
traditional sector, on the other hand, 1is broadly characterised as
one where such decisions are not necessarily guided by profit
slgnals. In the existing literature on dual ecoﬁamy models, the
traditional and modern sectors have been identified as agriculture
and lndustry, respectivelyl. Our discussion in the last chapter was

centered around the growth of a dual economy through the first kind

- of approach mentlioned above.

The analysis in Chapter 2 dlstinguished between two different
kinds of models, which can be called the supply determined models

L

1t should be pointed out that the distinction along these lines
refers to differences in organisation of productlon - production and
investment 1In agriculture belng modelled ‘as being 1independent of
profits/returns accrulng there.
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and the demand constrained models ({the LRF and the neoclassical
models fall in the first category while Rakshit’s model and Bose's
model are examples of the second category). In each of these models,
two factors have emerged as potential constraints to industrial
growth - the growth of agricultural output and the growth of
investment expenditure. In the supply determined economies, 1i.e.,
the resource constrained economies, the former constrains the levels
of empl'ayment and output in industry. The latter, being determined
as a residual varlable, does not affect the current production, but
through its effect on capacity creation, constrains the volume of
potential output in future,. On the other hand, in the demand
constrained models, it is the level of investment which constrains
the current level of industrial output. A slow growth, implying a
possible shortage of agricultural output here would impose a limit on

the maximum attainable level of industrial output.

The models studied in Chapter 2, however, consider a closed
economy with no government and study growth endogenous to the systemn.
A questlion that naturally arises.is -~ are there any means of stepping
uf: the rate of transformation of the dual economy ? It is this
question that the present chapter is addressed to. Here we would try
to explore the alternative paths avalilable and the possible
.constraints to growth along these paths. To this end, we would,
wherever approprlate, consider an open ecanhmy and Introduce the
government as well. However, before coming to these questiﬁns, it
would be of use to clearly set down what we mean by the terms -
- supply constrained industry and demand constrained industry;

considering that one would find repeated usage of these terms In this

and the following chapters.

At an elementary level, ﬁn equilibrium would' be chﬁracterised
as a supply constrained equilibrium, if producers are producing at

the level at which they would have produced if there were no demand
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problem, l.e., 1if producers are ﬂperating on thelr supply function.
To clarify, a supply function defines the level of output that would

maximise profits corresponding to the lévels of prices of outputs and.
inputs, gliven technology. Any change in the vector of prices would
induce a change In the profit maximising level of output, i.e., a
movement along the supply function to the new profit maximlsing
point. Now, consider a constraint in the availability of some input,
"in the form of quantity ratiuning,'say. (The input prices here do not
clear the market.) The supply function would exhibit a shift - i.e.,
corresponding to the given level of prices, a smaller quantiiy of
output would now be farthcomingz. Clearly, such a constraint could
be imposed either by the variable inputs or by the so-called fixed
inputs in the short run, One such case would involve a constraint
imposed by the level of capital stock. While the variable inputs can
have a flexible supply, i.e., they can be incorporated 1into
production immediately, capltal stock is usually assumed to lnvolve a
time lag in getting incorporated (gestation lag). Thus, a constraint
on the levels of production can easily arlse from the quantum of
capital stock and the industry would then be operating so as to
maximise profits, given the level of caplital stock. An.iﬁcrease in
capital stock clearly brings about an outward shift in the supply

curve, implying a higher level of output corresponding to any

particular price vector.

Thus in response to a change 1ln the price vector and/or
supply/demand situation, there appear two poséible responses -
movement along the supply function and a shift in the supply
function. Corresponding to these, one can 1identify two forms of

supply constraint ~ constraints to movement along a supply function

e PP — s

2Th_e supply functlon could in fact, become discontinuous. As
long as the quantity constraint is not binding, the function would
remain at its earlier levels; however, once the constraint becomes
binding, the supply function would experience a shift. -
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and constraints to the outward shifts of the supply functiona._ The
varlous forms of supply side Dbottlenecks and the varlious
characterisations of a supply constralned industry can be shown to be
captured by such a definitlon of a supply constrained equl_librium.
For instance, Rakshit (1982, pp. 166-67) characterises a supply
constrained equilibrium as one where the market for the industrial
good experiences excess demand, and yet relative prices do not change
to clear the market. The situation being referred td here appears to
be a manifestation of some bottlenecks to shifts along the supply
curve. In the present context, the bottleneck 1s attributed to a
shortage in supply of agricultural goods as well as to the shortage
in productive capacity in the non-agricultural sector (Rakshit, 1982,

p, 149).

On the other hand, let us consider a demand constrained
equllibrium. Here, the level of demand would impose limits on the
level of production, 1i.e., given the vector of prices, profit
maximization in industry would dictate a level of production higher
than the current level of demand. The case refers to that of
underutilization of existing capabities. An expansion in demand in
this case, would step up production, provided agricultural outputs
were not a constraint, (since an insufficient supply of the latter
could result in the building up of Iinflationary pressures in the
system, and even eliminate the initial stimulus provided by the
increased demand). Given these notions of demand and supply

constrained equilibria, we will try to explore the various

3Here 1t should be pointed out that in addition to the relaxation
of constraints in supply of varlious inputs and factors of productlon,

there can exist alternative ways of introducing shifts in the supply
function. If, for instance, one conslders the various components of

the Schumpeterian notion of development, three of the sources of
development discussed would constitute contributions to the outward
shift of the supply function - Iintreduction of a new method of
production, conquest of a new source of supply of raw materials or
semi-manufactured goods and introduction of new good.
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alternative means of stepping up the rate of transformation of a dual

economy, and examine the nature of potential constraints in these

cases,.

Conslder a dual economy at the very 1initial stage of
development, conforming, say, to a Lewis-Ranis-Fel type of struciure.
In such an economy, 1ndustr1a1'grnwth-1s constrained by the quantum
of caplital stock (the case of a resource bottleneck to growth).
Alongside, current production may also be constralned by the level of
agricultural production, especially by the marketable surplus of
food. Thils is particularly the case in the neoclassical model where
the constraint to the industrial growth is determined by the rate of
release of labour from agriculture (Dixit, 1973, p. 346). Clearly,
any means of stepping up the rate of growth of capacity would enhance
growth in Industry. Two alternative sources of such investment are -
government investment and private Investment. Similarly, growth
could be stimulated by stepping up rate of growth of agricultural
output, thus making investment in industry, as well as flow of
resources to this sector more feasible. In this chapter we would
explore each of these alternatives. . The ﬁlan of the chapter is as
follows. We take up the latter aspect first in Section 3,2. Section
3.3 examlnes the varlious issues In connectlon with the strategy of

~expansion of Investment. The final section presents some broad

conclusions.

3.2. Growth of the Agricultural Sector

In all the models discussed in the preceding chapter, supply
of agricultural output has figured as a constraint to the growth of
industrial output. In the supply constrained models, supply of
agricultural output, through its impact on the product wage réte in
industry, constralns the level of activity in the industrial sector,

wvhile in the demand constrained models, scarcity of agricultural
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output exposes the system to inflationary pressures, with
accompanying depressing effects on demand. A relaxation of this
bottleneck, therefore, constitutes an essential element of any
strategy for transformation of_a dual economy. Capital accumulation
in agriculture could relax such a bottleneck. This could be achieved
In two alternative ways - through exogenous capital investment and/or
introduction of new technology in agriculture, or through
transformation of the traditional agricultural sector so that
investment decisions become endogenous to the sector. In other
words, in the latter approach, one seeks to endogenise the declsions
regarding capital formation in the traditional sector. Let us take

up each of these approaches separately,

Investment in agriculture and/or introduction of new
technology by an outside agent (say, the government) would contribute
to enhancing the rate of growth of output in the industrial séctar.
A number of dual economy models of the neoclassical type emphaslze
the importance of the growth of agricultural output for achieving a
sustained growth of the modern sectnr4 (Amano, 1980; Marine, 1975).
These I:'models. however, talk of an exogenocusly specified rate of
growth of agricultural output. Amano introduces capital accumulation
in agriculture, But such accumulation is not taken to respond to
market signals, etc., 1i.e., capital accumulation remains some what
exogenous to the functioning of the system. The third stage of the
LRF model too emphasizes on the importance of agricultural growth, as

investment then is found to respond positively to an increase in

agricultural production, The rate of transformation of such
economles 1s therefore, hastened with the steﬁping up of the rate of
growth of agricultural output. The 1industrial sector 1in these

‘models, however, remains supply constrained, with the level of

4Investment in 1ndustfy in these models is found to increase wlith
an increase in agricultural production. The result, however, 1s
dependent on the assumptions regarding consumption demand.
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production being constrained by the level of capltal stock.

On the other hand, in the case of a demand constrained
indusiry, the direct impact of an increase in agricultural production
works through the relative price, encouraging consumer demand. A
reduction in the relative price of food also has an indirect lImpact,
viz., by reducing the inflatlonary potential of any increase In
investment, it makes feasible a step up in investment expenditure,
which provides a further boost to the total demand. Thus, both
consumer demand as well as investment demand for the industrial good
would be stimulated. With increase in the exogenous investment
expenditure, endogenous investment would also be encouraged (through

the increase in demand), suggesting that the industrial sector would

continue to be demand determined.

The growth in the agricultural output outlined above is based
on exogenous stimuli. However, such a process of growth logically,
may not be self sustaining and hence may requlre frequent renewal of
stimulus. The possibility of sustained growth then calls f{for
endogenising the investment and technology decislons 1In the

agricultural sector,

Theldistinction between the traditional and modern sectors in
the dual economy models has been drawn in terms of differences in the
objective functions of producers therein. The modern sec-tor is
characterised as being guided by the profit motive, which is not the
propelling force in the case of the tradit_ional. sector. . The
agricultural sector is identified with the traditional sector in that
investment decisions in agriculture have been argued to be
non-responsive to the profit motive. There exists a substantlal
amount of literature which seeks to trace t‘he”r.easons for this lack
of responsiveness to the prevaliling inétitutional sﬁructure (Bhaduri,

1961; Newbery, 1975; ‘Rakshit, 1982; Basu, 1993). Tenancy - whether
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4t be share tenancy or fixed rent tenancy - has been argued to be a
hindrance to the growth of agrlculture. Land reforms, therefore,
appear as a solution, the emphasis being on ‘creatlion’ of owner
cultivators, and not so much on tenancy refnrmss. To quote Rakshit
(1982, pp. 285/86)}, "...an economic system that is a half-way house
between a fully exploitative cne and a soclety where land ls owned by
the actual tillers may contribute significantly to the stagnation of
the economy, even when investible funds are no bottleneck.... There
may thus be much economic sense in the stand taken by those critics
of land reforms who argue that mere legal provisions for protecting
the rights of the tenants cannot effect - in fact, may well stand in
the way of - growth of the agricultural sector of the economy",
Clearly, the ‘emphasis here 1is on . the transformation of the
traditional sector into a sector more capable of responding to the
profit motive. Such a transformation, by removing the wedge between
the investor and those to whom the frqits of investment accrue, can

endogenlse investment declisions as well as declsions to innovate

within the agricultural sector.

3.3. Increase in rate of capacity creation in industry

A dual economy In 1its earliest stages of development 1is
likely to be constrained by the quantum of available resources (i.e.,
a case of supply constralnt). A plauslble way of speeding up the

transformation of this economy requires stepping 'up of the rate of

capacity creation (il.e., of investment expenditure} 1n the

non-agricultural sector. Two possible sources of such investment are

p—_

>The objective here is to ensure that rqturns’due to each factor
of production actually accrue to 1t, so that the existence of
scarcity gets properly .reflected in factor prices in question and

invokes a response. Tenancy reforms, by altering the rates of return
to the different factors would Introduce distorticns 1in the

functioning of markets and the transmission of market signals.
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government investment and private foreign investment. Growth in a
closed dual economy with no government would necessarily be based on
private Iinvestment. However, such Invesiments would be guided by
current market signals and also constrained by the domestle resource
avallablility. Any source of Iinvestment not affected by these two
limiting characteristics, would make feasible higher levels of

Investment in the economy - as 1s the case both with government

investment and private foreign investment.

A. Public Investment as a strategy for growth

The rationale for publlic lnvestment In a developing economy
is mainly the following. The lumpiness of iInvestment and the long
gestation lags of projects, 1In addition to the standard problems
assoclated with the production of publlic goods and social goods, do
not provide sufficient incentives for prlvate lnvestment in certain
areas. In such situations, public investment 1is argued to be
desirable oi* even essential. Clearly, publlc Iinvestment 1is not
expected to respond to the standard market signals. In fact, given
the importance of planning in a mixed economy, publlic investment 1is
sometimes necessary In order to cater {o the anticipated demand
smoothly. This could often result 1in Iinvestment decisions
considerably divergent from what the current market signals indlcate,.
An obvious Implication of such kinds of investment is the posslbllity
of creation of capaclities In excess of current démand - a possiblility

which may ultimately create a demand constrained iﬁdustrial sector.

In a supply cons.i.:rained industry, resources being the
- bottleneck to growth, the level .r.::'f investment 1s éxpected' to be
constrained by the quantum of resources avallable. If the government
has aﬁcess to alternative sources of lnvestible funds such as forelgn
aid, this constraint too could be relaxed, making possible hlghei'
rates of c_apaclty creatlion, However, in the 'absence of such

alternatives, paucity of resources 1ls likely to induce an adverse
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impact on private investment, given the control of government over
resources, In both these cases, one is likely to observe emergence
of underutilized capacities at least in some Industry groups in the
economy, which could get further reinforced due to the slow rate of -
capacity creation elsewhere. The emergence of such excess capacities
may ultimately enforce a decline in public investment. This, in
turn, would raise and/or reinforce demand problems for the industrial
gsector, adversely affecting the incentives for private investment as

well. In other words, these trends would reinforce the tendency for

underutilization of capacity.

As a speclal case, consider a situation where public

investment 1s geared. towards capacity creation in the capital goods
sector while private investment takes place in the consumer goods
sector only. " The foregoing analysis suggests that at a given time
one might ﬂitness the existence of excess capaclities 1n the capital
goods sector. In response to this, public investment might fall,
which would imply a decline in effective demand, thus reducing the
private incentive to invest, Bhadurl (1985) talks precisely of such
a scenario, when he discusses the possibility of a divergence between
“realisation proportion" and "historical proportion" in analysing how
sustained excess capacities could exist in a sectorﬁ. Any divergence

between'these proportions rules out full utllization of capacities 1n

both sectors..

oy,

6Given the rules of distribution of income in an economy with two
sectors (viz., capital goods and consumer goods) and given the
marginal propensities to save, there is a unique "realisation
proportion", i.e., the proportion in which outputs of the two sectors
are produced such that expected profits are reallsed with each market
clearing without any excess demand or supply. In contrast,
"historical proportion" 1is defined by the existing capacitles

inherited from the past (Bhaduri, 1985, pp. 63-65),
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In such a state, corrective adjustments require changes in
the distribution of income in these sectors such that the discrepancy
between these tﬁp proportions narrows down. However, since
investment decisions are EXpected‘ to be based on expectations
regarding future values of variables, even when these proportions are
equated in physical terms, expectations are not likely to settle,
thus ruling out the possibllity of a convergence to equilibrium7. In

other words, an imbalance once created, ls not easily amenable to

CGrrectians.

So far we have assumed that the supply of agricultural output
does not constitute a bottleneck to the expansion of investment or
production in industry. The existence of such a bottleneck, however,
could generate inflationary pressures in the economy. Elther of the

- two processes, viz., an emergence of signlficant excess capaclitles or
inflatlonary pressures, would necessitate a reduction of the rate of
growth of public investment. This would, in turn, lead to a further
decline In degrees of capacity utiiization even with inflation being
controlled. In other words, one has a demand constralned industry,

with the probiem being further aggravated by a decline in public

7The process of adjustment of the reallsation and historical
proportions could lead' to ‘overshooting’ in the opposite direction,
because of the pressure of expectations.

B'I'hza-re may exist another problem in the working of the above
mentioned adjustment mechanism. This mechanism works through a
change in real wage, which would have two contradictory effects
potential profits per unit of sale would increase but effective
demand could fall because of a fall in real wage, Unless this
decline 1n demand were compensated for by increase 1n investment
(say, induced by higher potential profits), capacity could remain

underutilised. | '
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1nvestment9.

To summarise the arguments presented in this section, in an
economy faced with a supply bottleneck, large scale public investment
might lead to the emergence of excess capacitlies in Iindustry,
thereby transforming a supply constrained industry lnto a demand
constrained one. Whether domestic resources are supplemented by the
inflow of forelgn resources or not does not chanée the picture
qualitatively. Finaliy, an insufficlient supply of foodgralns ilmposes

a constraint on the expansion of public investment,

B. Foreign Investiment-led Growth

Foreign investment would provide another source of augmenting
investment in the domestic economy. Foreign investment can take two
alternative forms - one, invelving iInflow of investible resources,
thereby generating demand for domestic capital goods industries and,

the other, involving inflow of foreign capital goods.

If the industrial sector is strictly supply constrained,
i.e., producers are maximising profits at the'given level of prices,
pfﬂductiﬂn will not respond to the lincreased demand for capital'gaods
resulting from a relaxation of the resource bottlenecks, 1i.e,,
through inflow of investible resources. It 1s the second form of
foreign investment, 1i.e., inflow of foreign capitél goods, which

would step up rate of capacity creation in this case.

Decisions of a private'foreign investor would be . guided not

gIn' response to potential inflationary pressures, public
investment could be directed towards agriculture so as to relax the
bottleneck there. Such a process of growth or transformation would

dépend on public investment being continuously reallocated in
response to the most pressing constraints, 1l.e., a process of
shifting from the correction of one bottleneck to the other.
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simply by domestic market signals, but by the international market
conditlions. Hence, capaclity creation would not be strictly 1n
response to domestic demand and could very yeli exceed such demand.
Thus, two factors could contribute towards the creatlion of excess
capacities in a dual economy open to foreign investment : the
possibility of investment declisions of these firms being unrelated to
domestic market conditions, and the import of capital goods promted
by foreign investment. Once excess capaciiies develop, the economy,
initially a supply constrained one, gets transformed Into a demand
constrained one. A sustained growth as well as the transformation of

the dual economy would now be contingent on the growth of demand for

industrial output,

Alternative ways of bYboosting up demand for the domestic
industry are limited in number, It could be achieved through either
higher exports or higher public expenditure. Export of industrial
output is less amenable to manipulation due to the element of
exogenelty associated with it. Provided foreign investment ls geared
towards international market signals, this <could be a viable
alternative. The other alternative, 1i.e., growth in public
expenditure, would stimulate demand in the domestic ecconomy, and
facilitate better utilization of existing capacities. This might
make further investment profitable. However, supply of agrlcultural
output may pose a constraint in cases where economic growth is
fostered by foreign investment or public investment, I.t should be
pointed out here that, since public investment is likely to be more
sensitive to inflationary pressures than foreign investment,

inflationary pressures and its impact are expected to get intensified

in the latter case.

To summarise, foreign investment in the domestic economy,
while influencing the pace of capaclity creation and transformation of

the domestic economy, also induces another parallel transformation -
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that from a- supply éﬂnstrained one to a demand constrained one.
Industrial growth then becomes contingent. on the growth of demand.
In this particular case, exports as a source of demand come to occupy
a prime place - both in terms of relaxing bottlienecks to growth as
well as providing additional stimuli to growth. Any other form of
demand for industrial goods Is likely to confront the agricultural
bottleneck faster, unless, of course, forelign investment takes place

in agriculture itself.

3.4. Concluding Remarks

The discussion in this chapter, has centred around four
alternative approaches to the problem of transformation of a dual |
economy into . a predomlnantly modern economy. Two of these approaches
put emphasis‘on the growth of the agricultural sector itseif ~ ohe
through exogenous stimull and the other through a direct
transformation of the traditional sector itself. The former approach
does not -emerge as sultable for Initiating self-sustalned growth,
while the latter suggests _the possibility of endogenous growth. In
neither case, does one witness any change in.regime. .The other set
of alternatives involves rapid expansion of the industrial sector
itself, In this case, whatever be the guidihg force (i.e., either
growth in pﬁbiic investment or that in foreign investment), a change |
in regime is likely to take place where a supply dgnstralned industry
gets transformed 1nto- a demand constralned ane.. Such a change in

regime makes growth of the industrial output contingent on sustained

growth of autonomous sources of demand,.
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Chapter 4

SURVEY - OF LITERATURE

4.1. Introduction

In the preceding chapters we have made an attempt to examine
theoretically, In the light "of the varlous dual economy models, the
nature of possible constraints to the growth of the industrial
sector. In the context of the Indian industrial sector, a large
number of studies ~ theoretical as well as empirical - have addressed
broadly the same set of issues. We propose to review this literature

in the present chapter.

The growth process of the Indian industrial sector since the
fifties has displayed many ups and downs. One can identify broadly
three distinct phases. The first phase is one of rapid growth which
1s supposed to have lasted for a decade and a half., This is followed
by a phase of slow growth, usually referred to as a phase of
stagnation or deceleration in industrial growth, This second phase
is argued to have commenced around the mid-sixties. Although the end
of thils phase 1is a debated 1ssue, there appears to exlst some
concensus that it lasted till the late seventies. Finally, it 1is
maintained that the eightles have witnessed some revival in growth,

and hence may be referred to as the third phase.

The iiterature'ﬂn the grﬂwth of the Indian industrial sector
can be divided into three broad groups depending on.the nature of'the
issues addressed. First, there are studies which seek to explain the
stagnation of or deceleration in the growth of Indian industries from
the mid*sixties. Secondly, some recent studies focus on identifying
the factors responsible for the revival of Industrial growth in the
eighties. Thirdly, there are econometric studles which seek to
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explain mainly the intertemporal behaviour of industrial outputs. We

shall discuss each of these groups of studies separately.

The chapter is organised as follows. In order to understand
the phenomena of stagnation and revival in ‘industrial growth, we
examine first the characteristics of the growth of the industrial
sector over the last four decades. This is taken up in Section 4.2.
Section 4.3 presents a of review the literature on stagnation in
growth of Indian Industry. It may be mentioned that both demand side
explanations and supply side explanations have been advanced for this
phenomenon. So far as demand side explanations are concerned,
discussions have centred around the three main components of demand,
viz., the exhaustion of import substitution possibilities, factors
affecting the consumption demand and the behaviour of the investment
demand.  Similarly, supply side explanations 1nclude bottlenecks
expérienced in the availability of inputs as well as in the expansion
of capaclity and the presence of inefficiency ln resource use. These
explanations on elther side will be examined in Section 4.3. Sectlion
4.4 analyses the factors supposed to have been fespnnsibbe for the
revival of grmwth. in the eightles, ' Section 4.5 reviews the
econahetric studies on the behaviour of industrlal outputs.  Finally,

some concluding observations are noted in Sectlion 4.6,

4.2. Trends in Behaviour of Industrial Outputs in India

In order to obtaln a broad view of the industrial growth in
India, let us look at the time serles of general Index of industrial
production (IPG). Fligure 4.1 depicts the logarithm of this index

against timel, while column (2) of Table 4.1, shows average annual

1Ccﬁsider the following linear relatlon :
log X, =« + Bt.

The slope of this line, i.e., B, gives the (proportional) rate of
growth of X, - ‘That explains the plotting of log X, agalinst t,
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rates of growth of this index over successive flive vyear periods.
From the Figure and the Table it appears that the period under
consideration comprises of three different phases across which
The first phase
showing high growth rates ends in the mid-sixtles and the following

industrlal growth rates are found to have differed.

two quinquinnia witness lower growth rates. An upward trend in these
growth rates 1s discernable from the second half of the seventies,

although a complete revival 1s in evidence only in the eighties,

Average Annual Rates of Growth of Indices of Industrial

TABLE 4.1.
Production over Various Quinquennial Periods : 1951-52 to 1989-90
(per cent)
Indices of Industrial Production
Perioed General Consumer Basic and Intermediate
index goods Capital goods goods
(IPG) (IPC)_ (IPK) (IPI)
(1) (2) (3) (4) (5)
1951-52 to 1954-55 6, 40 3. 86 10. 83 4.62
1955-56 to 1959-60 7,19 3.51 7.38 7.79
1960-61 to 1964-65 9,37 3.33 12, 99 7.53
196566 to 1969-70 4, 33 1.87 2.65‘ 5.57
1970~71 to 1974-75 3.51 2.13 3, 38 4.70
1975-76 to 1979-80 5,26 1,45 4.99 6.92
1980~-81 to 1984-85 6. 35 3. 90 6, 84 7.31
1985-86 to 1989-90 8, 49 3.16 8,72 9,20

In order to ascertain whether this feature was observed at the
aggregate level alone or 1t characterised most of the individual
.induétries as well, we conslder a breakup of the industrial sector on
lines similar to the use-based classification of industries.
Industry groups as per. the 2-digit classification are reclassified

into three broad groups - consumer goods, Iintermediate goods and
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basic and capital gcodsz. It may be noted that such a breakup of the
industrial sector facilitates analysis of possible backward and
forward linkages between Iindustry groups. Table 4.1 also presents
the period wise average (annual) rates of growth of outputs of these
industry groups. One important feature of industrial grwth revealed
by this Table is that both the deceleration as well as the re*:rival in
rates of growth seem to have been experienced across-the~board,
There are, however, some differences too. For instance, the basic
and capltal goods Industries recorded the minimum average rate of
growth in the second half of the sixties, while the intermediate
goods exhibited the same in the next gquinquennium. Again, among the

three groups, consumer goods industries have experienced the lowest

growth rates in all the perlods.

The features noted above are also’ evident from Figures
4.2-4.4, which plot agalnst time, the logarithms of indices of
production of consumer goods, basic and <capltal goods and
intermediate goods, respectively. An attempt to identify the years
of switch in time trends on the basis of these flgures reveals the
foillowing observation. The decline in the rate of growth of consumer
I goods , Industries seems to have started around 1959-60, whlle In the
case of the basic and capltal goods industries, it occurred around
1965-66. The intermediate goods industries seem to have been
affected much later, with the break appearing arbund 1970-71. In
terms of the revival, however, both intermediate and baslc and
capital goods industries display increases in rates of growth in the
early eighties. Consumer goods too seem to experience a revival

around the same time, but fluctuations around the trend tend to be

greater,

-ZThe coverage of the groups so constructed differs slightly from
the corresponding ones in the offlicial index. The official Indices
are not available for a number of years in the fifties and eighties,

bringing in the need to construct a separate seriles.
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The above observations are next sought to be investigated
rigorously. In particular, for each Iindustry group, we try to
identify the points of switch in trend by fitting log-linear
equations. The methodology adopted is as follows. The logarithm of
index of industrial production of each industry group is regressed on
time, using a number of dummy varlables, to delineate different
subperlods over which average growth rates could have differed, To

jllustrate the procedure, the equation estimated in each case 1s of

the following form :
log X, = @ + Bt + yD + 8Dt + eD1 + BDlt

where t ;s time (in years), X, is the index of industrial production
in question and D and D are dummy variables for two different
subperiods, defined differently for different equations. For example,

one pair of dummies used are as follows.

D = { 1 for each of the years from 1950-51 to 1959-60,
0 elsewhere,
“and N .
D = { 1 for each of the years from 1980-81 to 1989-90,
' 0 elsewhere. |

Alternative schemes of perlodization have been used in order
to'identify the points of switch for the different industry groups.
The choice of these alternative schemes has been influenced by the
information gleaned from Figures 4,1-4.4 as well as from the exlisting
debates 1n the llterature. Operationally, "we have chosen those
regressian' equations which yield the best results in terms of

significant coefficients of dummy varliables and values of ﬁa and the

DW statistlc.

To discuss the results, we first take up the consumer goods
industries. In terms of the above criteria, we get the best results

by considering the following periodization, viz., 1951-52 to 1964-65,
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Table 4.2 =z Log. Linear Trend Equations

9S
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D D D" D | oL
ﬁg‘ Intercept time — —— i ———— - 1 —— 1 -
N Intercept Sicoe Intercept  Slope Intercept Slope- Intercept’ Slope Intercept Slope ﬁz D.W.
Consumer Goods Industries x - | | | .
c.l 3.93 0.0223 -0.1163 0.6333 " -0.3053 0.0105 0.9926 1.78
(196.8) (22.867) {-4.28) (3.£% . (-3.10) (3.54) |
c.2 3.9123  0.023 ~0.0805 0.0083 -0.2862 0.0097 0©0.8930 1.87
{(105.06) (14.11) (-2.03) (3.78) {(-=2.84) {3.09)
- €.3 3.8542 0.0261 —0.0223  0.0052 -0.1692  0.0050 0.9932 1.89
- {681.298) (B.36) {(-0.35) (1.51) (~2.16)  {1.45)
c.4 3.9184 0.0231 -0.1033 0.CIz4 -0.2334 0.007%° 0.0027 1.76
-~ {148.60) (15.40) (-3.22) {3.£7) (-4.22) (3.73) .
Basic and Capital Goods -
B.1 3.283] 0.0457 -0.6768 0.C=23 =1.2521 0.0383 0.8936 0.74
- (72.78} (20.61) {(-11.04) (€.78) {-5.62) (5.89)
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(56.53) (17.21) (-11.61) (16.65) (-8.09) {8.22)
B.3  3.2929 0.9045 -0.6866  C.C330 ‘ ~0.5804 0.0207 0.8908 0.60
Y45.89) (12.01) (-7.87) (5.4%) {-3.86) (3.58) .
B.4 3.4829 0.0352 —~{3.892 0.0664 —-0.7705 0.0306 0.9947 0.75
| i {25.69) (5.24) {~-6.44) (8.96) (-4.57) {(4.12)
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Intermediate (;'-’aﬂd's Industries =
I.1  2.9150 0.0588 -0.1154  0.0048 -0.8263 0.0252 0.9975 1.50
"~ (103.53) (42.04) (-2.99) (0.99) " (-5.83) (5.99)
I.2  2.9561 0.057G -0.1805  0.0122 ) -0.8674  0.027 0.9976 1.40
(55.21)  (24.33) (-3.18) (3.88) (-5.99) (5.94)
I.3 2.8876 0.0606 —-0.088 ¢.0030 | -0.3402 0.0105 0.9964 1.28.
(64.04) (23.57) (-1.60) (0.49) {(~3.60) (2.88) .
1.4 2.9271  0.0586 | -0.151€  ©0.0107 ~0.3797 0.0125 0.9965 1.17 -
(26.22) © (10.58) (-1.33; (1.75) (-2.73) (2.05)
- I.5 3.1463  0.0496 ~0.3523  D.0166 ~1.0577 0.0343 0.9976 1.31
(27.48) (10.80) (-3.05) (3.49) (-5.2%9) (5.74)
- General Index of Ipdustrial Producltion - |
G.1  3.1637 0.0516 -0.228  0.0089 ° -0.9678 0.0301 0.9959 1.21
(99.34) (30-.60) (-4.89) (1.51) (-5.72) (5.83)
G.2 3.2582 0.0473 -0.3512 ° ©0.0213 ~1.0623 0.0343 0.9964 1.23
. {24.74)  (9.03) (-2.64)  (3.89) (~5.23) (4.98)
G.3  3.3388 0.0435 -0.453 0.0285 —0.6227 0.0234 0.9947 0.86
(22.95)  (6.82) (-3.453 {(4.05) (-3.89) {3.33)
G.4 3.1242 . 0.0541 -0.1885 0.0063 ~0.4081 0.0128 0.8941 0.92_
(57.13) {17.35) (-2.83) {0.85) {-3.56) {2.90)
G.5 = 3.2B78 0.046 -0.3851  0.0248 ~1.0601 ©0.0350 0.991B 1.61
(£1.47) (13.29) {~-4.44) (4.98) {(—4.90) (5.05}
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 NOTES : ‘1. The Dummies in the above equations are defined below =

1 for each year upto 1259-60:
. D = |
| o elsewhere.
| "1 for each year upto 1965-66;
D! = - |
0  elsewhere.
1 for each year upto 1969470:
O —
0 elsewhere. - |
1 for each year from 1975-76 onwards;
D = -
1 0 elsewhere. .
1 for each year from 1280-81 onwards;
D} = |
1 0  elsewhere.

2. Figures in brackets represent t-ratlios of the coefficients, in this
as well as the followling tables.



1965-66 to 1979~80 and 1980-81 to 1989-90, being the three different
perlods. These particular periods will be called periods I, II and
III respectively, for later reference, ( All the regression results
are given in Table 4.2 ). The average rate of growth of output of
this group is found to be rather low all through, being in the range
~of 2 to 3.5 per cent per annum. Its average annual rate of growth,
which was around 2 per cent in the second phase, showed a recovery to
3.3 per cent In the third phase (equation (C.2) of Table 4.2)3.
Replacing 1965-66 by 1959-60 as the year of the switch and/or
considerling 1975-76 in place of 1980-81 as the year of reswitch too
yleld statistically significant differences in growth rates across
different subperiods (eqs. (C.1) and (C.4) of Table 4.2 ), lending
weight to the proposition that the change in the growth rate of this
industry group was initliated earlier, but the effect got consqlidated
by 1965-66 for the first switch and by 1980-81 in case of the second

switch,

Coming to the basic and capital goods industries, once again
the same perlodization, i.e., I, II and III as defined above, yields
the best results. The average rate of growth per annum is found to
have declined from 10.2 percent to 4.4 percent before rising to B.S
per cent across the three subperiods (eq. (B.2) of Table 4.2). It
may be pointed out that the recovery in the third phase Hdaes not
raise the average rate of growth to the pre-1965 levels. Using any
other combination of polints of switch gives satisfactory results;

however, the fit 1s poorer in terms of va.lues of R® and DW statistic.

For the intermediate goods industries also we compare results

S el L P

e ——— ol —_

3As explained earlier, we fit a regression equation of the form
log X, =« + Bt + oD + 8Dt + BD1- + BDlt.

The rates of growth for the three subperiods then are obtained as
follows : coefficient of t (B) glves us the rate of growth of the
second subperiod, while (B+3) represents the rate of growth for the

first subperiod and (8+6) for the third subperiod.
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using the various alternative points of switch and observe that the
year 1959-60 does not turn out to be a useful point of switch, 1l.e.,
the rate of growth does not appear to be statistically different
before and after this period. The results are better with the use of
elther 1965-66 or 1971-72 as the year of switch. In the case of the
second switch, 1980-81 is found to yield good results. The results
obtained here portray the same picture as that of the other industry
groups. In this case, however, the rate of growth in the third phase
is found to be higher than that in the first phase, This 1is in

contrast to the behaviour of the other two groups of industriles,

As would be expected from the above discussion, if one
considers the industrial sector as a whole ( i.e., the general index
of industrial production), using 1965-66 and 1980-81 as points of
switch would yleld the best results. The rate of growth is found to
have declined from around 7 percent in the first phase to 4.5 precent

in the second.phase, before it experiences a recovery to around 8 per

cent in the third phase.

An.interEsting-feature.af the industrial growth that emerges
from this discussiaﬁ is that while consumer goods ( as well as basic
and capital goods industries ) show a statistically different (i.e.,
lower ) rate of growth even with 1959-60 as the year of change in
trend, intermediate goodé show a decline only ffnm 1965-66 onwards,
This suggests that p'c:ssibly the fﬁrmer two séts of industries had
experienced a slowdown much earlier than the latter. For all the
three groups, using 1965-66 as the break point gives good results,
suggesting that all 1ndustfies dlid expérience a decline, although the

impact was sharpest for basic and capital goods industries.

| With this picture of the behaviour of industrial outputs, we
take up In the following sectlons an analysis of varlous explanations

which have been offered in the literature for such a behaviour.

60



4,.3. Explanations for Stagnation

As observed in the last section, the rate of growth of
industrial output recorded a significant decline around the
mid-sixties. This deéline had been fairly wldespread, being
experienced by almost all groups of industries. This phenomenon,
generally referred to as ‘stagnation in Industrial growth' in the
literature, evoked Intense debate regarding causal factors and
explanations. The arguments in the debate can be classlified into two
broad sets depending on whether the emphasis is on the demand side
factors or the supply side constraints. This section starts by
looking 1into the demand side factors ; thls 1is followed by a
discusslion of the supply side factors.

4.3.1. Demand Side Explanations

Broadly speaking, sources of demand for industrial output in
an economy are mainly of three kinds : consumption demand, investment
demand and exports. In the inltial stages of development of the
Indian industrial sector, however, there existed an additional
source, viz., the demand resulting from deliberate policies of import
substitution adoptéd in the economy. Of these various sources of
demand, exports never constituted a substantial component 1in the
total demand for industrial output in India. Over the period from
1951-52 to 1987-88, the value of export of manufacturing output as a
percentage of value of total manufacturing production accounted for
only about 6 to 7 percent;r falllng to less than 6 per cent in the
eighties. This possibly explains why the behaviour of exports do not

figure in any of 1the explanations for stagnation. We, therefore,

turn to other.exPlanatians.

l(a) Exhaustion of Import Substitution possibilities

In the fifties'India embarked on the path of development with

a narrow industrial base, in terms of both the size of the industrial
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sector as well as its spréad (diversity). A large part of the
domestic demand was met by imports. The introduction of the planning
process wlth an emphasis on heavy Iindustry and 2large public
investments during the second plan generated significant growth in
demand; alongside, the policy of import substitution channelled the
demand towards domestic Industry, thus providing a boost to the rates
of growth of both industrial output and 1nvestment. The
import-substitution policles, however, could proﬁide only a temporary
stimulus, lasting as long as there existed uncaptured domestic
markets. In fact, it has been argued that this stimulus possibly got
exhausted by the mid-sixties. References to this kind of an
explanation can be found in studies such as Bagchi (1970), Patnaik
(1981), Nayyar (1981) and Ahluwalia (1985).

The extent of import substitution is expected to be reflected
in the decline in imports-to-availability ratios over . tine,
Ahluwalia (1985, Tables 6.3 and 6.4, pp. 119-20) computed these
ratios for major.indﬁstrial groups for three isolated points of time,
viz,, 1959-60, 1965-66 and 1979-80. She observed that, in general,
the ratio for any group was smaller in 1965-66 compared to its values
in both 1959-60 and 1979-80 and hence argued that there was a
slowdown 1in the stimulus provided by Iimport substitution policies
after the mid-sixties. There are a number of objections that one may
ralse to such an analysis. F‘irstly, a reversal of the trend 111 the
behaviour of the imports-to~availability ratio is being used to argue |
for the exhaustion of the possibility of import substitution, Bu_t
the same observation may alsc indicate the economy's Increasing
dependence on imports vis-a-vis domestic production. Secondly, it is
fairly obvious that by using ratios for three discrete points in
time, one cannot infer about changes-in the trend behaviour, not to

speak of the timing af exhaustion of stimulus provided by the import
substitution pulicies | ' -
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We thus note that although import substitution policlies did
play a roie in diverting demand to the domestlic Industry, the
evidence 1s not sufficient to infer anything about the timing of the
exhaustion of this stimulus. Rangarajan (1982b, pp. 593) argues that
since this stimulus has to work largely through creating demand for
domestic capital goods Industries, one should look at the share of
imported machinery in total Iinvestment in machinery and equlpment,
This ratio, having declined after 1965-66, 1ls found to have
stabllised in the early seventles, suggesting an exhaustion of the
stimulus at that time, However, it may be noted that the
imports-to-avallability ratios {for industries of electrical and
non-electrical machinery experlenced a decline even in 1979-80 1i.e.,
the ratio for 1979-80 was lower than that for 1965-66 (Ahluwallia,
1985, p. 119), This seems to indicate a possible persistence of
import substitution at least beyond 1965-66. Thus, all the evidence
put together suggests that while the st imulus might have been
diminishing or even got exhausted, the exact timing of this
phenomenon 1s difficult to ascertain. In other words, the exhaustion
of Import substitution possibilities can play only a limited role in

explaining the phenomenon under consideration.

(b) Consumption Demand

The general argument runs as feollows. Owing to a number of
reasons, aggregate consumption demand grew slowly. Hence, the demand
rfar capital goods by the consumer goods industries also grew slowly,
implying a slow growth of output of capital goods too. These two
together could have sustained only a slow growth in industrial

output, in general. If one adds to this the fact that the stimulus

provided by the import substitution policles was tapering off, the
result obviously would be a reduction in the rate of growth of

industrial output,. This constitutes the basic line of argument

embodied in the hypothesis under consideration.
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Broadly, two kinds of arguments have been advanced to explain
the fallure of consumption demand to increase sufficlently fast. One
set of arguments is based on the slow growth of agricultural income
while the other traces the source of the problem to the exlisting as
well a.s the emerging distribution of Iincome. In what follows, we

shall examine both the arguments critically.

(b.1) Agricultural incomes as a source of demand

The slow growth of agricultural outputs and agricultural
incomes have been argued to result in the slow growth of demand for
industrial consumer goods (Raj, 1976, p. 230-31; Chakravarty, 1979,
p. 1238),. "The Indian economy 1s predominantly an agrarian economy.
In the early fifties about &6 percent of IGDP originated In
agriculture, Although, this percentage has gone down almost
uninterruptedly over the years, the share of agriculture in real GDP
was still as high as 37 percent in the late eighties. This clearly

highlights the importance of the agrlicultural lncomes as a source of

demand for industrial output,

A major objection to this line of argument arises from the
fact that income accruing to the cultivators is determined jointly by
the levels of marketable surplus of the agricultural outputs and the
expenditurelﬁf the rest of the economy on it and net simply by the
levels of production or the marketed surplus alone. This ralses
doubts about considering agricultural income as an independent source
of demand for industrial goods. Of course, such an objection becomes
invalid if there exists an agent like the government which, through
its intervention in the foodgrains market, can create a divergence

between incomes accrulng to the agriculturists and the expendlture by

the rest of the economy on agricultural goods.

Interestingly, studies on growth rates of agricultural

outputs, give conflicting results, with Patnaik (1981, p. 66)
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clalming a decline in such rates in the post mid-sixties, while
Srinivasan (1979, pp. 1287) and Ahluwalia (1985, pp.37-39) find no
evidence of elther deceleration or acceleration. Some others seem to
find some acceleration In the trend rate of growth since the late
sixties (Alagh and Sharma, 1980; Sawant, 1983). The evidence
examined does not support a hypothesis that the decline in the rate
of growth of agricultural output was responsible for a decline in the
industrial growth rate. However, these definitely suggest that one
possible stimulus to the industrial demand was playing a very low key

role, making the industrial sector more vulnerable to shocks from the

other components of demand.

~(b.2) Income distribution and the demand for industrial output

The baslc argument runs as follows. Cﬂrrespaﬁding to any
- glven level of aggregate income, the quantum of demand generaled is a
function of the distribution of income. It is argued that the extent
of inequality in the existing distribution of income has concentrated
purchasing power in the hands of only a few upper income groups,
whose demand consists mainly of “luxury* goods. = Since .such
bdnSumptiun is argued to reach saturatlon rather fast, the rate of
growth of cunsumption demand slows down after a while. A rapid
growth of the industrial sector, therefore, requires a more equal
distribution of income, generating a pattern of demand ti.}ted in

favour of mass consumer goods (Nayyar, 1981).

The difficulty with this kind of analysls is that it depends
cruclally on certain -assumptions which are questionable. For
instance, the argument that the demand of certain income groups
becomes saturated faster is based on the assumption that the
';;_pmmodity basket produced (and consumed) domestically remains
unaltered overtime. Similarly, another underlying éssumption_is that

the propensity to consume the industrial good is higher for some of

 the relatively poorer income groups, a redistribution of income in
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favour of whom would, therefore, be expected to ralse the level as
well as the rate of growth of demand®for industrial output. The
latter assumption, however, needs to be empirically established,
since the poorer sections iIn the Indian economy are usually argued to
have a lgw propensity to consume the industrial goods, even though

their aggregate propensity to consume 1s considered to be relatively

high.

In an empirical investigation, Krishnaji (1984) finds that
the per capita private final consumption expenditure on the
manufactured goods is negatively related to both the price of cereals
and the square of per capita income, The latter result suggests that

the demand for manufactured goods tapers off with Ilncreases 1in

income. It may, however, be noted that this result is obtained from
cross-section data, and it remains to be shown that an analysis of

time series data also ylelds the same result.

So far we have considered arguments based on a given (i.e.,
unchanged) distribution of income. The literature Includes studies
which go a step further and seek to establish that owing to changes
in terms of trade and government policies, the distribution of lncome
hﬁs been shifting over time, and shifting in such a way as to have an

adverse impact on the demand for industrial output. We, therefore,

examine these arguments.

(b.2.1) Effects of Changes in Terms of Trade

Changes in intersectoral terms of trade in favour of the
agricultural sector are argued to affect income distribution both
within the agricultural sector as well as between the two sectors-

agriculture and industry. Such a change in terms of trade,

redistributes income in favour of the landowners and against those
sections of the population who are net purchasers of foodgrains.

Industrial workers as well as agricultural labourers would belong to
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the latter category. Given that their wages (when fixed in money
terms ) respond to prices only with a lag, if at all and that their
demand for foodgralns is priceFinelastic, their demand for industrial
consumer goods would get curtailed when terms of trade move in favour
of the agricultural sector; on the other hand, the beneficlaries from
such a change in terms of trade may not expand their consumption by
the corresponding amount, This could result not only in a change in
the pattern of demand in favour of consumption of "luxury" goods but
also a decline In the aggregate demand for industrial consumer goods.
A continuous shift in terms of trade in favdur of the agricultural
good could, therefore, have a depressing impact on the demand for and
hence on the growth of the industrial output. 1In addition, changes
in terms of trade, working through the costs of industrial
production, could adversely affect profitability in industry and

hence create a depressing effect on the supply side as well.

Some empirical studies try to investigate the adverse impact
of a rise iIn foodgrains prices on the demand for industrial consumer
goods, For Instance, Radhakrishna and Murty (1980) use the NSS data
to estimate the quintile-specific elasticities of demand and show
that while the demands (for any commodity group) by all quintile
groups are adversely affected by increases in cereal prices, the
impact is largest for the lowest quintile, suggesting that the demand
from this group registers the sharpest fall. This then indicates a

change in the composition of demand for industrial goods in the face

of a change in nominal prices of cereals,

Again, while intertemporal fluctuations in the relative price
of foodgrains are expected to be closely related to those in per
capita avallability of foodgrains, Mitra (1977) and Patnaik - (1981)
maintained that such fluctuations after the mid-sixties were not
totally in response to the fluctuations of foodgrains avallability,
They argued that  the government. interference 1in the foodgrains

market, by sustaining a price above the market clearing price,
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resulted in an accumulation of large stocks of foodgrains with the
government, The failure of agricultural prices to fall even in the
event of good agricultural production was offered as a proof of the
conjecture that prices were being proped up above the market clearing
level. Mitra (1977) argued that this process, by depressing demand
for lndustrial consumer goods, led to a stagnation in the industrial
growth. Patnaik (1981, pp. 85-86) éarried the argument a step
further and maintained that in the process the government had lost
control over liquld resources which, in turn, restricted its effort
to expand public investment and hence to generate demand for

industrial goods,

(b,2.2) Effects of Government Policles

Fiscal and other policies followed by the government are
potentially capable of altering the existing distribution of income.
Various taxes and subsidies play precisely such a role. As is widely
accepted, the tax structure in India tends to be regressive. In
addition, measures like deficit financing, which have grown in slze
over the years, afe supposed to generate Inflationary pressures in
the system, once again Iimplying some redistributiﬂn of income in
favour of property owners. Further, as mentioned earlier, government
interference in the foodgrains market is also argued to serve a
similar purpose.. All such measures are argued to have contributed to
making the distribution of income more skewed. Chakravarty (1979,
pp. 1236-1239) and Patnaik1and Rao (1977, p. 127) argue that these
policies have resulted at least in some kind of a ‘disproportionality
crisis’ by adversely affecting the growth of demand for industrial
consumption goods and hence the necessary stimulus tb the growth of
private investment was missing. Public lnvestment, on the other
hand, is supposed to be constrained by a lack of sufficient access to
investible resources in the economy. In this context, it is also
maintained that government linterference in the foodgralns market has

contributed to shift the control over liquid investible resources to
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private hands. We shall take up this part of the argument in the

next subsection.

The arguments presented in this section fall basically into
two distinct groups - those based on a given distribution of income
and those requiring a worsening distribution of income. Any
examination of the relevant evlidence, therefore, should consider both
the aspects. Empirical evidence in favour of or against the first
group of arguments is difficult to obtain; the only studies which try
to infer about such effects are some cross-section studies based on
the NSS data (Krishnaji, 1984; and Radhakrishna & Murthy, 1980).
Most of the evidence cited, however, relates to the second aspect

which we will take up next.

The available empirical evidence does not peoint to any
secular deterioration in the distribution of income. Most of these
studles examine the size distribution of per capita personal
consumption expenditure obtailned from the NS5 enquirlies for the
various rounds, Ahluwalia (1985, pp.59-61) quotes evldence which
shows a decline in the Gini coefficient of size distribution based on
both nominal and real per capita consumption expenditures for both
rural as well as urban Indla over the period, 1960-61 to 1973-74.
Some of the more recent studies also reveal that over a longer period |
measures of inequality like Gini coefficient etc. have Shnwﬁ.unly
fluctuations and no trend Iincrease or decrease over time.
Bhattacharya et. al. (1992,ch.4) present these results for the period
from 1952 to 1983 for rural India, while Maiti and Chattopadhyay
(1993) obtain similar results for urban India for the period from

1952 to 1996.

One may object to the use of measures of '.'Lnequality. in

consumption expenditure as a proxy for the same in I1ncome
distribution on"t_he ground that the objective here-_.is to study the

pattern of consumptlon demand corresponding to a given distributlon
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of income. However, the NCAER surveys on the household income,
consumption, etc. which provide Gini coefficients for income.
inequality In both rural and urban sectors, reveal .the same picture,

i.e., an absence of any secular trend In the measures of lnequality,

Finally, Iintertemporal movements in terms of trade in our
economy do not support the view that government intervention in the
foodgrains market affected terms of trade in such as a way as to
create an adverse impact on the distribution of income. In effect,
the evidence shows that after the mid sixties the relative price of
foodgrains, 1.e., the price of foodgrains relative to that of
manufactures, exhibited only a declining trend at least upto the
early seventies. In fact, the data presented in the Table 3 of
Appendix B shows that 1if one canéiders a longer perliod, say, from the
early fifties to the end of the eighties, the relative price of
foodgrains is found to have fluctuated around a declining or at most

a horizontal trend, but not surely around any increasing trend.

Again, existing evidence does not support the view that the
government intervention in the foodgrains market through procurement
and public distribution of foodgrains has led to any deterloration in
distribution of Income, Using the data for the period 1952-70
Chakrabarti (1977, pp. 61, 68) obtains results which show that higher
the rate of procurement of cereals (i.e., the amount of cereals
procured as a proportion of output) in the last year, lower would be
the relative price of cereals in the current year. Bhattacharya,
et.al. (1992, ch.5) find an inverse relation between the per capita
pracuremént (and hence distribution) of Gefeals and the 1ﬁcidence of
rural poverty, 1mpiying that such government Iintervention has a

favourable effect on the total consumption expenditure of even the

rural poor.

Thus the 'eﬂdence"exa'miﬁed'here does not suppoi‘t a hypothesis

that there was a systematic deterioration in the distribution of
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income. Of course, it should be added that there is not enough
evlidence elther to support or to rule out the possibility of the
existing distribution of income Imposing a constraint on the rapid

growth of the industrlial demand.

T01briefly summarise the discussion in this subsection (i.e.,
constraints to the growth of consumption demand), it would be useful
to recapitulate our observations In the last section regardi.ng the
growth of the consumer goods industries. Consumer goods Industrles
are found to have experienced relatively low rates of growth,
Consumer durables, on the other hand, are sald to have experienced
fairly high rates of growth throughout the entire period., However,
the fact that the latter industries continue to constltute a rather
small fragment of total industrial output Implies that the demand
generated for these industries would be 1qsufficient to trigger off

industrial growth on a wide and large scale.

As regai‘ds the factors responsible for such a pattern of
demand, the available evidence suggests that while the rate of growth
of demand from agricultural Iincomes and the pattern of demand
generated by the existing distribution of income in the economy might
have made the industrial sector vulnerable to any shocks coming from
the other sources of démand, these cannot provide a complete

explanation for the phenomenon of deceleration in industrial growth.

(c) Investment Demand

Inﬁestment constitutes ahother ma jor component of demand, and
has flilgured quite prominently in the discussions on the explanﬁtions
for deceleration in India’s industrial grnwth. The fact that the
basic and capital goods industries had experienced the brunt of the
decline 1In gro#th indicates the inadequacy of the growth of

investment demand to be the most ab-vinus of explanations.
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Aggregate investment demand has two broad components - public
investment and private Iinvestment. While public investment Iis
usually taken. to be guided by such factors as the desired rate of
growth of the economy, it can at times be constrained by other
factors as well, e.g.,the rate of gmﬁth in agricultural output,
anticipated rate of inflation, availablility of investible resources
etc.. Private investment, on the other hand, is a function of
variables such as the expected rate of growth on one side and the
avallability of various infrastructural facilities on the other.
Further, public investment appears as a cruclal varlable 1nfluéncing
the private investment. There are many possible mechanisms through
which the former can influence the latter - some of these 1influence
the supply slde of the Industries while some work through the demand
side linkages, These are briefly discussed below. |

(1) Public investment, being autonomously determined, 1is not
only a source of direct demand for the basic and capltal goods
industries in both the public and private sectors, but also
stimulates the aggregate demand in the economy through the multiplier
effects, thus inducing an expansion of consumer demand too. This
also serves as a stimulus to private investment. These are all
demand side effects of public investment on private investment.

(11) One princlple _c:umpanent of public investment is the
investment in infrastructural facilities, sufficient avallability of
these facilities constituting an essential preconditien for the

growth of private investment. One can visualise a supply side

linkage in thls argument.
| (111) In the event of a constraint on the availability of

investible resources, these two forms of investment may have to
competé' with each other for funds., In such a 'si_tuation, one could
expect a negative relation between the two, and any investment in the
public sector, say, would lead to a cut down in private Investment,.
In this case, however, one has to examine the causes of reéource
constraint in order to identify whether the underlying explanation

works basically through the demand side or the supply slde.
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Let us consider (1) above in some more detall. Here one
talks about the role of public investment in generating and
sustaining demand in the domestic economy. Bagchl (1970),
Chakravarty (1979) and Patnalk (1981) focus on this particular
function of public investment. A decline in public investment would
imply a decline in the demand for industrial goods, which in turn,
could lead to a decline 1in private Investment. In ascertaining the
factors responsible for this decline, there appears to be some
concensus among these authors. They argue that the lack of
sufficient government bontrnl over the distribution of income as well
as the allocation of resources was one of the principle factors
responsible for the government’s 1nability to expand public
investment, 1ln particular, and public expenditure in general,
following a curtailment of inflow of foreign assistance in the
mid-sixties. -Bagchi (1970, pp. 179-184) locates the source of the
problem in too little savings which have emerged from the existing
distribution of income, and in the decline in the rate of growth of
income caused by a decline in the rate of growth of autonomous
expenditure. -Chakravarty (1979, pp. 1235, 1238), on the other hand,
argues that. there is "too much savings" and too little growth in
consumer demand in the economy. He argues that with the lack of
access to this surplus, the gevernment is constrained in its capacity
to expand expenditure, while' the private sector does not find it

profitable enough to take up large scale investment, given the slow

rate of growth of demand,

Implicit in both these explanations is another constraint
to the expan.siun of autonomous expenditure,viz., the shortage in the
availability of foodgrains which has exposed the system to
inflationary pressures whenever demand expanded. Chakravarty (1979,
pp.1236) and Patnaik and Rao (1977, pp. 126-127) hold that the
inf latioﬁary pressures have been further aggravated by the policy of
intervention in the foodgralns market: such intervention has been

. argued to Iintroduce a "ratchet effect” on the price of foodgrains,
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thus intensifying the inflationary pressures.

Any attempt to Ilnvestigate the empirical validity of such
an argument would have to take into account the other possible
linkages between public and private investment as well, The time
serles on various categorles of real fixed capital formation show a
close correspondence between the series for public and private
investment, the relation is closer if one considers private corporate
investment (Rangarajan (1982a) examines the evidence on these
variables). Specifically, the decline in public investment in the
mid-sixties is found to have been accompanied by a decline in private
ilnvestment as well. On the face of it, such evidence would suggest
that it iIs the demand side linkage which predaminates4. However, 1t
is possible to argue that the phenomenon, viz., the decline in public
and private investment, was a result of sgcarcity of 1Investilble
resources, which is strictly a supply side bottleneck. We will take
up these issues in the next subsectlon. Suffice it to say here that
whatever be the underlying factors for a decline in Iinvestment
expenditure, there appears to exist consensus all around that such a

decline did contribute to a decline in the rate of growth of
industrial output.

4.3.2. Supply Side Explanations

In éeeking to define supply side constraints to industrial
growth 1in Chapter 3, we talked of two kinds of constraints -
constraints affecting shifts of the supply function and those
restricting movements along it. The supply function of an industry
generally indicates the profit maximizing output levels given the
output prices and prices of inputs/availability of the scarce inputs,
Any change in these prices'or availability of the inputs is expected

4Of_caurse, a decline in investment in infrastructural facilities
may result in a decline in private investment with a lag. |
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to induce at least one of the above-mentioned changes. The same
change could also evoke changes in the pattern and volume of
investment or provide incentives to innovate and economise on the use
of scarce inputs, leading to an outward shift of the supply function.
Thus a supply bottleneck can arlse only when none of these shifts

takes place as required.

There are mainly four kinds of explanations relating to the
supply side: inadequacy in supply of inputs, wage goods constralnts,
resource bottlenecks to the expansion of Iinvestment and finally
lnefficlency 1n the use and allocation of resources. We will take up

each of these in the followlng discussion.

(a) Inadequate Supply of Inputs

Shortages in input availébility, i.e., shocks in the supply
of inputs, can be of two kinds: (1) temporary one;time shocks and
(i1} a sustained decline in the supply of inputé or temporary but
repeated random shocks. -Obviousl_y, bottlenecks due to (i) cannot
lead to a prolonged deceleration in industrial groewth, On .the other
hand, in the case (ii), the industries in question are expected to
respond by taking some remedial measures, like finding alternative
sources of supply and/or choosing a suitable combination of Iinputs so
as to reduce its dependence on inputs in short supply. Glven that
such are the likely responses of the industries, the persisténce of

supply bottlenecks must mean the existence of constraints on

operation of these responses,

The existing literature considers the supply of inputs to
industry mainly from the agricultural sector. The supply of Iinputs |
of agricultural origin is subject to random fluctuatlons, 1i.e., the
second kind of input shock ment ioned above. 'In'addition, a slow
growth of agricultural production and the consequent slow growth in
the supply of I1nputs muld pra#e_ to be an input bottleneck_ to
1ndustfial growth. '
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Interestingly, there is no evidence of a decline in the
rate of growth of outputs of agro-based industries around the
mid-sixties, although it has remained low thmughout (Ahluwalia,
1985, p. 21). While admitting a decline in rate of growth of
production of 1nputs' of agro-based industries from the mid-sixtles
Ahluwalia (1985, p. 50), however, argues that the exlsting policies
proved to be a constraint to the expansion of both capacity and
outputs here; i.e., ‘the various policies did not permit smooth shifts
of the supply functlon 1leading %o the emergence of a supply
bottleneck. The argument, though logically tenable, is difficult to
test empirically. In fact, one may argue that the decline in the
rate of growth of output of commercial crops was only in response to
a decline in demand for such crops, with industries exhibiting
tendencies of substituting such inputs by inputs of non-agricultural
origin (synthetics)s. That such a process was in operatlon can
hardly be denied. However , 1t is difficult to ascertain whether

this is due to International demonstration effects, say, or is the

result of improvement in the efficlency of domestic resource use as a

response to endogenous constraints.

(b) Bottlenecks to an Expansion of Capacity

The literature on Indlan industry recognises bottlenecks to
the expansion of capaclity as a primary manifestation of supply side
bottlenecks to industrial growth. There are malnly three kinds of
explanatlons offered for a decline in the rate of capacity creatlon
in the mid-sixties: |
(b.1) the wage goods constraint,

(b.2) insufficiency of infrastructural facilities,

(b.3) paucity of investible resources.

[~ T T " ey

o S-Tc; cite a few examples, cotton fibres are being substituted by
synthetlc fibres (e.g. rayon), Jute sacking by other synthetic
packaging material such as thermocol, etc.
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(b.1) Wage Goods Constraint

An expansion of output in industry usually requires an
expansion of employment. This involves increased demand for the wage
goods, an insufficient supply of which could raise the relative price
of these goods (price of wage goods relative to prices of industrial
outputs); if the real wage rates in terms of the wage goods remain
more or less unchanged, the product wage rates in 1ndustry would
rise, 'having an adverse effect on the profitabllity of Industrial
production. This would adversely affect the production in industries
both In the short run and the medium run, 1i.e., by forcing the
industries to cut down their current level of production given their
objective of profits and also, by discouraging Iinvestment and
capacity creation. = Chakravarty (1974) provides a very clear
exposition of this argument. Since the principal component of the
wage goods basket is food, this constraint is a reflection of a
supply bottleneck in agricultural sector. A slow growth of marketed

surplus of agricultural goods would, therefore, tend to restrain the

growth of industrial output.

While a rigorous verification of the above hypothesis 1is
difficult, Ahluwalia (1985, Ch.3) makes an attempt in that direction,
She examines evidence on trends in agricultural production, marketed
surplus and per capita availability of foodgrains and observes that
none of these series has exhibited any secular declining trend,.
Moreover, the series on terms of trade also falils to show any marked
increasing trend over time. These then lead her to argue that the

availability of wage goods could not have been a constralning factor.

(b.2) Insufficlency of Infrastructural Facilities

The availability of sufficient infrastructural faclilitles
is usually considered as an essential precondition for investment in
production. However, investment in the sectors providing such

facilities involves long gestatlon lags and also tends to be lumpy.
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Hence, it does not usually attract private investment. In fact, in
the Indian context a large part of such investment is undertaken by
the public sector. Given this, the availability of infrastructural
facilitles becomes constraining only if the public sector faces a
sustalned paucity of resources, or there surface errors 1n
anticipation of demand for these services. Clearly, it is only the

former that can generate a long term constraint.

In thls context, there are repeated references 1In the
literature to an imbalance in control over investible resources in
‘the economy, with the private sector coming to control an increasing
share (see Chakravarty, 1979, p. pp. 1233-34, 1237-38; Bagchi, 1970,
pp. 191-92 and Patnaik, 1981, p. 85—86). Such an imbalance is argued
to constrain public . investment and at the same time, promote
diversiﬁﬂ of resources towards speculation (Patnaik and Rao, 1977, p.
127; Patnaik, 1981, p. 86).

Iﬁ a supply censtrained economy one ‘would expect some
realiocatian of resources within the private sector so as to relax
the bottlenecks arising out of Insufficlency of infrastructural
facilities. Such faclilities consist  ma1n1y of electricity and
trarispc:rt facilities, both of which are potentially amenable to some
substitutiﬁn. - Alternative sources of power could potentially be
tapped to substitute for the Ilnsufficient supply of electricity from
the public sector plémts. On the other hand, one would expect a
shift to technologies which economise on the use of electriclity,
Similarly, railway transport, provided by the public sector, can
potentially be substituted for by road tr__'anspﬂrt,' which could be
taken up by the private sector, While there _du appear some
references ﬁs tﬁ the private sector favouring road transport, shifts
towards substitutlon for electriclty are not observed to have taken
place on any significant scale. Instead, over the period 1960-61 to
1978, Ahluwallia observes a major increase in the share of electricity

in total energy consumptlon (inclﬁding coal, oll and electricity)

78



from 17 percent to 30 percent (Ahluwalia, 1985, p.80). Thus, 1n the
absence of adequate responses on the part of the private sector to
relax whatever constraints on infrastructural facllities were there,
it seems doubtful whether such constraints really constitute

long term bottlenecks to growth.
(b.3) Paucity of Investible Resources

One of the prime constraints to indusrlal growth 1in a
developlng economy is the lack of sufficlent Investible reeeurcee..
This 1s argued to lead to a competition for resources between the
public and private eectere, resulting in "crowding out" of private
investment by public investment. The other two forms of linkages,
however, talk of a positive relation between the two. The questlion,
therefore, is which of these linkages ls dominating. While some of
the stﬁdiee in the Indian context argue for the dominating influence
of the crowding out effect (Sundarajan and Thakur, 1980;
Krishnamurty, 1984), others support the view of a stronger
complementary relation between the two, especially between public.

investment and private corporate investment (Rangarajan, 1982a,

1982b, p. 601).

The existence of e resource bottleneck would be expected to
induce a shift in faveur of more capital saving technologies, so as
to yleld maximum returns to capital as well as to ensure max 1 mum
possible expansion of capacity. Evidence, however, seems to suggest
just the opposite, with an observed increase in 1ncfementel caplital
output ratios at least till the_early_elghtiee (Rangarajan, 1982b, p.
603; Raj 1984, p. 1802-03). Raj(1984, p.1803) seeks to expiain such a.
rising trend in terms of a relatively faster Increase in the price
index of capital goods vis-a-vis the general price index. However,
it remains to be explained why, In the face of persistent excess

capacities in the capital goods industries, pricee ef capitel goods

have 1ncreased relatively faster.
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(c) Inefficiency in Allocation and Use of Resources

In most of the developing economies capital is a scarce
resource, insufficiency of which 1is associated with the
underdeveloped state of the economy, The need for achleving
efficlency in the allocation and use of these resources, therefore,
assumes vital Importance. One set of explanations for iﬁdustrial
stagnation in India runs in terms of inefficiency in the allocation
and use of resources, Two kinds of evidence are presented in this
regard, viz,, increasing capital output ratios and a negative rate of

growth of total factor productivity.

Both Ahluwalla(1985, pp. 140~144) and Rangarajan (1982b, p.
602)6 provide evidence to show that the capital-output ratios have
been Iincreasing over time, the phenomenon affecting almost all the
industry groups. Further, thls phenomenon 1s abserved to have

characterised the industrial sector over the entire period considered

(i.e., 1960-61 to 1979-80).

The other part of the evidence of inefficiency in factor use
is based on the estimates of total factor productivity growth.
Ahluwalia (1985, Ch.7; 1991) shows that the Indian industry did not
experience any significant total factor productivity growth; further,

the evidence does not show any difference in behaviour in this regard

between the pre-stagnation phase and the stagnafiun phase?.

| All this evidence is used to infer that the cumulative
inefficiency through the years may have had a stifling effect on the

®Rangarajan  (1982b) deals only  with  sectoral
incremental-capital-output ratios, while Ahluwalia (1985) discusses
trends in capital-output ratios. |

"Ahluwalia(1991) further observes that a decline in the rate of
growth of capltal stock was primarlly responsible for the decline in
the rate of growth of industrg. _ o
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growth of manufacturing. The major cause of inefficiency in resocurce
use identified in both these studies is the imbalance in the pattern
of capacity creation, resulting f_ln a coexistence of both demand
constrained and supply constrained i-ndustries. An expanslion of
capacity in the latter set of industries is, therefore, argued to
make posslible better utilization of factors and resources, by-raising

their levels of production.

The policy regime, as it exlsted in this period, 1s also
supposed to have contributed to the emergence of inefficlency 1in
resource use., For instance, Ahluwalia (1985, p.163) argues that the
industrial policy regime operated in such a way as to influence the
pattern of investment down to the product level and the choice of
technology, with 1ts implications for the scale, expanslon, locatlon,
direct import content as well as the terms of foreign collaboration
in finance and knowhow. This 1s argued to have contributed to
restricting not only foreign competition through open-ended Import

substitution policlies, but domestic competition as well,.

it may be pointed out that there are some major gaps in the
above arguments. Consider, for example, the 1link between
inefficiency in the use of factors and the decline in the rate of
growth, = The argumént presumably runs as follows. A decline in the
efficiency in the use of resources, specially of capital, implles the
production of a smaller amount ‘of output per wunit of capltal
employed. This, in turn, results in a smaller volume of savings per
unit of capltal and a correspondingly smaller rate of growth of
capital stock. In other words, a resource constraint appears to
materialise in the process. The argument that even under such
constraints to the expansion of capaclty, efficlency does not
improve, 1s based_'on an implicit assumption of the existence of
demand deficlency. To see why such an assumption is crucial to this
argument.' consider the situation where the growth of output falls

because of de_cliriing effibiency and falls to meet the .gmﬁihg demand,
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i.e., there emerges excess demand for output. Coﬁsequent movements
in prices or alternative indicators of excess demand then are
expected to lnduce the lndustries to increase the growth of their
outputs, Iif there were no resource CGnStra.i_ntSB and/or to Iimprove
efficiency. Obviously, the attempt to improve efficliency 1is likely
to take place on a much more significant scale under a reglme of

resource constraint than otherwise.

Similarly, the argument that the existing policles suppress
domestic competition thereby breeding Iinefficlency is also based on
the same implicit assumption of the lack of sufficient growth 1in
démestic demand. For, a rapid growth in domestic demand could have
stimulated competition and improved efficlency in the domestic
market. Thus, it is the slow-growing demand, i.e., the slow-growing
market which; even in the absence of the policy barriers to entry,
could encourage formation of oligopolies, which might u.ltimately
generate effective barriers to entry, and the emergence of
ineffliclency. Thus, both the factors - the lack of forelgn
competition as well as the lack of domestic demand - seem to be

essential for explaining the observed increase Iin inefflclency in

resource use,.

To briefly summarise the discussion in this section, of all
the ekplanatians offered for the phenomenon of industrial stagnation
during thé pericdrsince the mid-sixties, the demand side explanations
seem to be based on much stronger grounds. For instance, the supply
slde explanaﬁions seem to indicate inefficiency either In the
functioning of the existing markets or in the responses of 1lndlvidual
agents to the market signals. Factors underlying such behaviour need

to be examined critically and in greater detall for establlshing the

3In the absence of a resource constraint, output can be expanded

by' augmenting the installed capaclity, i.e., here the existence of
efficiency could imply a higher demand and faster growth in demand

for capital goods industries. .
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significance of these factors in causing a slowdown in Ilndustrial

growth 1ndependent_af demand factors.

4.4. Factors Explaining Revival of Growth

The revival of Iindustrial growth in the eightles has once
agaln provoked some amount of debate regarding the underlylng
factors. Before. examining the individual explanations, we would
present a brief summary of the features of the industrial growth in
the eighties, as identified in the ongoing debate,

With varying rates of growth of different industries, there
appears to have occurred, a change in the structure of the industrial
sector. Kelkar et.al (1990) isolate a shift in the importance from
the metal-based and machine bullding industries as prime movers
(i1.e., sources of most rapid growth) in the first phase (i.e,, during
1959-60 to 1965-66) to chemicals and petro-chemicals and products
thereof in the recent phase of revival. Moreover, one finds consumer
durables to be the fastest growing group followed by basic and
capital goods industries . Intermediate goods industries, however,
are found to have experienced the slowest growth (Kelkar et.al, 1990
; Ahluwalia, 1991, Ch. 2). © This is in sharp contrast to the
behaviour in the first phase, where capital goods industries were the
fastest growing group. Further, some increase in capital-labour
ratiﬁs of various industries are also observed (Ahluwalia, 1991, pp.
76-79). With these features of growth in the eightlies in mind, we
now turn to a discussion of the various explanations offered for this
growth. On the demand side‘are emphasised, a revival of public
investment, an increase in the share of machinery and equipment in
total capital formation and an Increase in the share of purchased
inputs in total inputs used in agriculture. On- the supply:- slde
figure such explanations as increase in efficiency of Infrastructural

facilities and a change in the trade and industrial pﬂliCiES.
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Consider first the demand side arguments, A decline in
public investment, one of the factays causing deceleration in
industrial growth since the mid-sixties, has been identified as a
factor responsible for revival as well. An increase in the rate of
growth of public investment along with a change in the composition
of public Investment has been argued to work towards stimulation of
demand for the Iindustrial output in general and for output of the
capital goods industries, in particular (Nagaraj, 1990, pp.2320-21).
The change iIn the composition of sectoral capitai formation
constituted a shift from agriculture towards industry and
infrastructure. This possibly accounts for an increase in the share

of machinery and equlipment in the total capital formation.

Studies tend to support the hypothesis that the growth in the
eighties has been demand induced. A step up in the rate of growth of
consumer goods, both durable and  non-durable, triggered by an
increaée in per capita GNP is argued to have worked as a pull on the
output of capital and intermediate goeds (Sengupta, 1993 ; Kelkar
et.al, 1990). | A stable ratio of indirect taxes to _saie prices of

manufactured goods is argued to have contrlbuted to the transmission

of the demand impulses across the industrial sector.

- So far as the ‘supply slide explanations are concerned,
improvements in the rate uf' growth of Iinvestment as well as
efficiency in resource wuse in infrastructural sectors flgure
prominently in the literature (Ahluwalia, 1991 Ch. 3; Nagara]j, 1990,
pp. 2321, 2323)..-E?1dence of improvements in efficlency are found in
the form of increases in plant load factor for thermal power plants,
in revenue earning traffic in rallways and in rates of growth of
outputs of coal, electricity and cement. Further, Ahluwalla( 1991,
pp. 92-97, Ch. 7) argues that changes in trade and Iindustrial
policies have contributed to increased efficiency.in resource use in

industry (reflected in increases in total factor productivity growth
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in the eightlies), which, in turn, has stimulated industrial growth.

There are, however, some imminently disturbing features of
this phase of revival in industrial growth. Evidence uptd 1988-89
shows that even with an increase in the rate of growth of output of
the registered manufacturing sector in the eightles, that of gross
capital formation in this sector has not picked up. Such a behaviour
in the context of widely publicised improvements in the investment
climate seems to suggést a primarily demand constralned industrial
sector, responding to stimuli to growth through increases in output

and hence 1In the degrees of capacity utilization.

Two other disturbing features of this phase are a relatively
sharper Iincrease 1in prices of. goods going Iinto fixed capital
formation vis-a~-vis other prices and a percieved increase in
dependence on Imported inputs. In the context of a relatively more
liberal import regime, the phenomenon of a relatively faster rise in
prices of causes serious concern. For, liberal imports are argued to
stimulate efficiency and introduce competition implying that prices
would not be expected to rise fast, contrary to the observed trends.
Similarly, the second feature, based on the evidence of an lincrease
in the ratio of imported non-manufactured inputs as well as machinery
and equipment in total inputs to the industry, suggests the
poséibility of industrial growth being more susceptible to the

vagarles of international markets,

The above discussion bfings together the potential
contribution of demaﬁd' as well as supply factors in éxplaining
revival of industrial growth in the eighties. An analysis of factors
responsible for the observed *‘disturbing features’ of this phase of

revival, however, would be essential in order to assess whether this

growth could be sustained over time.
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4.5. Econometric Studies on the Indian Industry

In the 1literature on Indian Aindustry there are some
econometric studies which I'seek to explain the growth of the
industrial sector. These studies are broadly of two types. On the
one hand, wWe have studles attempting to assess the nature of
constraintls faced by the industrial sector, i.e, whether the demand
or the supply is the constraining factor. The other set of studles
aim at explaining econometrically the behavliour of the industrial
outputs in terms of a number of exogenous and endogenous varlables.

In this section, we will examine these studies in some detall,

The first group of studies contains both aggregative studles
considering the industrial sector as a whole (Lahiri, et.al., 1986 ;
Goyal, 1992) as well as disaggregative industry specific studies
(e.g.,Srinivasan, 1992b). In a nutshell, the approach wused is to
first obtain independent estimates of demand and supply for a glven
year and then by comparing these with the figure of actual level of

production, some Iinference regarding the nature of the bottleneck

facing the industry is sought to be drawn.

Lahiri and Roy (1986) use changes in the mark-up rate as a
means of initially identifying years during which industrial outputs
could be taken to be demand or supp.ly constrained, and then, with the
help of this information, they try to estimate the demand and supply
functions. Srinivasan (1992b),.on the other hand, uses _Bﬁrkett's

method which is based on defining submarkets with different excess
demand/excess supply states and which allows for testing a hypothesis

of discrete changes in reglme.

Such models, however, would have very limited applicability,
To explain, let us cite a few limitations of these models, Firstly,
in each of these models, there 1is the possibility of rapi_d_ and

repeated change of regimes. For lnstance, Lahiri and Roy derlive that
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industrial output was supply constrained in 1963 and 1965, but demand
constrained in 1962, 1964 and 1966'since, these studles aim at
throwing 1lght only on the immediate constraints to growth {such as
bottlenecks in supply of Iinputs), and not on the 1long term
constraints to {industrial growth,. Secondly, the assumption of
exogeneity of some of the explanatory varlables appear questionable.
For instance, Lahiri and Roy assume nominal agricultural income to be
an autonomous varliable, quite independent of such demand variables as
government expenditure, bank credit, etc. If the latter variables
affect demand for goods and services, they surely affect prices of
goods, particularly prices of agricultural goods, and hence the
nominal agricultural Iincome. Finally, the regression results of
their model -ére not very satisfactory. Goyal{1992), on the other
hand, uses some short run as well as some long run criteria to assess
the nature of the constraint. One of her conclusions is that as a
result of a resource constraint, the industrial sector, specially the

capltal goods sector, faces a demand constraint.

These aggregative studles Iimply the existence of demand
constraint in most of the years during the period from 1964-65 to
1979-80. The dlsaggregative studies (e.g. Srinivasan, 1992b), on the
other hand, show that effectively, it is the basic and capital goods

sectors which appear to be demand constrained.

The second set of studies seek to explalin econometrically the
intertemporal behaviour of the Indian 1ndustry.. There is a fairly
large amount of literature which explores the wide range of linkages
between agriculture and industryﬂ " The supply side 1llinkage 1s
established through the supply of wage goods and agr0¥based raw
materials, a scarcity in elther exercising an adverse impact on
industrial production. On the demand side, we have demand from the
agricultural sector for industrial inputs, industrial consumer goods
and caplital goods. The demand for consumer goods 1s also strongly

affected by the terms of trade across'the sectors.
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Ray(1991) and Rangarajan(1982a) seek to focus on the above
relation . Ray(1991) uses the Box~Jenkins time series methods to
ascertain the direction of casuality as well as the strength of the
influence of agricultural production and infrastructural constraint
on the lindustrial production. (Annual flow of electricity generation
Is used as an index of Infrastructural facilities). The study shows
that all the factors considered seem to have had significant impact
on lindustrial growth during 1950-51 to 1983-84, although together,

they provide only a partlal or incomplete explanation of such growth.

Rangarajan(1982), on the  other hand, develops a
disaggregative model where the industrial sector is divided into
three subsectors - basic and capital goods, consumer goods and
intermediate goods. Outputs of all these goods are taken to be
demand determined. This model considers public investment tc be an
endogenous variable, being d-etermined by public sector savings,
inflow of foreign funds and, a questionable variable ~ the time trend

(introduced to capture the planners’ Intention of expanding

investment).

The model 1is very interesting, but suffers from several
limitations. Inclusion of both demand variables (time) and resource
avallability variables (savings, inflow of foreign funds) in the same
equatlion for determining public investment seems to involve a loglcal
fallacy - only one of them can be binding at given point in time, not
both. One also notes that the model seeks to explaln most of the
endogenous variables by one-yeaf lagged values of variables. Such an
emphasis on lagged values may be obJectiaﬁable even empirically. For
instance, one regressor in his equation for the output of industrial
consumer good 1s terms of trade in the precedlhg'year. HQwever,
consumption demand is expected to be influenced more by current
prices than by past prices., Moreover, the direct influence of the

services' sector on the demand for varlous goods has been lgnored.
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Given that the share of the services sector in GDP has grown over
time (Bhattacharya and Mitra, 1991) and given that the government
consumption expenditure (an expenditure made almost entirely on
services) 1s substantial, the role of the services sector in
influencing 1lndustrial outputs should not be too small. Finally,

some of the equations including the one for public investment, have a

poor fit.

In contrast to the studies discussed so far, there have been
some attempts at providing a more general explanation of the growth
of the industrlal sector. Lahirli et.al. (1984) construct a fairly
disaggregative model around the hypothesis of demand determined
industrial outputs; their model seeks to explain output, price
formation, money wage rate and unit costs for each of the industrial
subsectors considered. Without going into a detailed. discussion of
the model we seek to point out some of its disturbing features. The
postulated structural equations do not appear to be quite reasonable.
For instance, agricultural and non-agricultural incomes are assumed
to determine the aggregate private consumption 'e:}cpenditure at the
first stage, The di#isiun of this total consumption expenditure
between 1ndustriél and other goods is then postulated to be
determined by autonamﬁus expendlitures, available quantum of bank
credit, etc, However, the terms of trade between food and other
goods should play some role in determining the division of total
consumption expenditur'e' between food and industrial goods and thé
study ignores the role of this important variable, Furth'er,,' it is
not clear why they have defined autonomous expenditure to include
government final consumption net of payme'nt of wages and
salaries. Obviously, in the Indian economy, wages and salaries cif.
the people engaged in governmen't administration are not onl'y policy
determined, but play a major role in generating demand for varlous
goods and hence, via mul'tip'li:ei‘ e_ffects; stimulate incomes all
around. Slmiiarly,: commercial bank- credit to the commercial sector

is included as an exogenous varlable to 'explain inventﬁry demand,
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However, one may argue that the inventory demand, at least in some
years, might have been determined by levels of output and/or
fluctuations in final demand, and this, in turn, would have
determined the amount of credit disbursed. Thus, the direction of
causality postulated in the equation may not be valid.

The discussions in this section brings out two important
observations. Firstly, at least for the periocd of the sixties and
the seventlies or even the early elghties, demand appears to have been
a major constraint to _1ndustrial growth. Secondly, the slow growth
of agricultural production, though significant, does not completely

explain the movements In industrial outputs,

4.6. Conclusions

In thls chapter, we have attempted first to identify the
distinguishing features in the intertemporal behaviour of industrial
output In India. Next, in the liéht of such features and taking into
account our discussions in the earlier chapters, a critical appraisal
of the existlng studies on the behaviour of industrial sector has
been attempted. The discussion has tried to analyse the different
demand side and supply side factors. Two broad inferences emerge
from the analysis. First, demand silde factors have appeared to be
fairly crucial in influencing the behaviour of industrial outputs.
Secondly, the studies dealing with supply side factors try to
emphaslise only the existence '_of— what could be called purely short-run
bottlenecks to industrial growth. Finally, the exlsting econometric
" models on Indian industry attempt to bring oﬁt mainly the importance
of demand side explanations to industrial growth. None of these
studles, however., seem to provide a very satisf actory explanation of
the behaviour of the industrial outputs, leaving the ground open for

some further investigation of these lssues. This 1s what the present

study attempts to do.
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Chapter 5

SOME EVIDENCE ON LONG TERM BOTTLENECKS TO
THE GROWTH OF INDIAN INDUSTRY

5.1. Introduction

Is Indian industry demand determined or supply constralned 7
This 1is a question which has figured prominently in the recent
studles on Indian industry (e.g., Lahiri and Roy, 1984; Srinivasan,
1992b; Goyal, 1992). As discussed in Chapter 4, these studies focus
on the year-to-year bottlenecks to the growth of the modern
industrial sector. The present chapter, however, seeks to
investigate the same question from the point of view of long term
constraints to growth, Here, we seek to examine the arguments and

evidence presented in support of each hypothesis,

The chapter is organised as follows. The emergence of excess
capacities is a major phenomenon characterising the Indian industries
in the mid-sixties and seventies. This phenomenon can provide one
possible criterion for assessing the nature of the bottlenecks faced
by the industrial sector. Section 5.2 is devoted to examining the
implications as well'as the validity of this observation. = The
discussion in the preceding chapter seems to suggest the existence of
a conslderable amount of ambiguity regarding the Implications as
well as effectivenessfuf supply side bottlenecks in the Indlan
contexﬁ. In section 5.3, therefore, we attempt to re—-examine the
implications of the various supply side constralnts, in the light of
our characterisation of a supply constralned 1industrial sector in
chapter 3. Some evidence on the supply side factors 1is examin_ed in

section 5.4. Section 5,5 summarises the discussion in this chapter.
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5.2. Capacity Utilization

The scarcity of capital is generally supposed to be the most
crucial bottleneck to the develdpment of an economy, Therefore, the
underutilizatlion of existing capacities in a developing country like
Indla 1s a puzzle, which has received considerable attention in the
literature (e.g., Bhﬁgwati and 'Srinivasan, 1975; Paul, 1974;
Srinivasan, 1992a, 1992b; Goldar and Renganathan, 1991),

Before taking up the problems of capacity utilization in the
Indian context, a clear understanding of the concept of excess
capacity ls needed, The literature distinguishes between two kinds
of excess capacity : intended excess capacity and unintended excess
capacity. .The former is said to. exist when capacity production in
the ‘economic sense’ (i.e., ‘economic capacity’) falls short of that
in the ‘engineering sense’ 1. Intended excess capaclty cf:-uld be the
optimal response of an industry which faces fluctuations in demand or
supply of inputs, Alternatively, it could be maintained for use as
an effective entry deterrent measure. On thé_ other hand, unintended
excess bapacities davélop when aétual production falls below the
level of econonmic capacity. Such a situation may result not only
from an asymmetry in capaciiy creation, but from unanticipated demand
fluctuations and/or unexpected shortages of Iinputs. ‘Further,
intended excess capaclties would suggest a consistent, steady
underutilization of capacities; while unintended excess capacities
are expected to play a much larger role in eicplaining fluctuations in

the degree of capacity utilization over time.

The degree of capacity_ utilization is frequently used as an

1nd1_cat§r of the demand preésures in the system, reflecting the need

1Econqmic capacity refers to that level of output which maximizes
profits glven the technology, the fixed capital equipment, factor
prices and/or the available quotas of the 1nputs under ratlioning

(Srinivasan, 19923, p. 140),
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for the creation of additional capacities (Bhaduri, 1990; Taylor,
1985; Dutt, 1984)2. Consider a vertically integrated industrial
sector, The degree of capacity utilization here would provide
information on the status of the demand faced by this sector., For
instance, an Iincrease in capacity utilization here could well be
interpreted as a signal to expand capacitles. However, Aif the
sector/ industry 1is not vertically Iintegrated, the capacity
utilization ratio at each =stage of production would provide
information on the need for expanding capacity either at that stage
and/or at the preceding stage. This is so, because underutilization
of capacities at a glven stage due to, say, an lnsufficient supply of
inputs would imply high degrees of capacity utilization 1in the
industries producing those inputs. This should provide a stimylus
for the creatian of additional capacities there, at least after some
time. Thus, persistent underutilization of capacities 1ln this case
cannot be attributed to insufficient supplies of inputs downstrean.
Rather, an insufficient growth in demand offers a'be_tt_er explanation,
The only situation where such a shortage may be relevant In
explaining underutilization 1is 1In the supply of non~industrial
inputs. With these observations in mind, let us now turn to an

examination of trends in capacity utilization indices in the Indian

Industries.

The degree of capacity utilizatian can be defined as the
ratio of actual o'utput produced to the capacity output (i.e., the
economic capacity or the maximum level of mitput that can be
produced). The 'dlfferent: measures of capacitﬁy utilization differ in
their definitions of capacity output.. Alterhative measures of
capacity utilization used in the literature include Wharton index of
capacity utilization, and those 'deveioped in Berndt and Morrison

(1981) and Morrison (1985). The former uses the maximum output

zﬂere. one 1is refering'tu levels of unintended excess capacitles
iIn the econony,
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produced by a unit to-date as a measure of its capacity output, while
the_ latter are based on the estimation of the cost functions and/or

production functions of the industry in question.

We present two different sets of flgures of capacity
utilization. One Hset is computed from the CSO data and uses
engineering capacity figures, The other set which uses the
definitlons of the Wharton index of capacity utilization was
initially computed and published by the RBI (1970), and extended
later by Ahluwalla (1985, p. 109).

CSO datla

CS0 publishes figures of both capacity production and actual
production 1in Tespect of individual 1ndustriess. We measure the
degree of capaclity utilization in thé i-th industry (to be denoted by
CUi) by the ratio of actual production to capacity production of that
industry in the year in question. Although the definition implies
that CU, cannot assume a value larger than unity, the data are such
as ‘t_c: yvield values of (.TU1 exceeding unity for some industries for
some years., Presumably, capacity production for a wunit 1s usually
defined with respe_ct to "sume normal working hours per day or per
week. (This ‘norm’ might vary not only across industries, but across
different firms within the same industry). However, 1if for some
reason, actual working hours exceeded normal working hours in a firm,
one could well observe production in excess of capacity output., Of
cuursé, the method used by CSO for computing the capacity figures has
not been stated explicitly. Since our interest is not so much in the
extent of capacity utillzatim, but in the trend behaviour of the
capacity utilization ratio, as long as CSO has used a consistent

definition for capacity, these'figures of C.‘Ui do serve our purpose,

‘?‘we have taken’-'these' figures from Chandok et, al. {1990), Vol.
II, pp. 1074-1105. | | | |
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For the present study, we have computed the CUi‘s for only
large industries, 1l.e., for industries having a weight of 0.5 per
cent or more ln the official index of industrial production with base
1980-81 = 100. The selected industries have then been classified
into four groups, viz.; consumer goods, capital goods, intermediate
goods and basic goods Industries. The average capacity utilization
ratio for a given group is then computed as the weighted average of
the CUI’s of the selected Iindustries within that group, where the
welghts are in proportion to their weights in the-index of industrial
productlon. Estimates of such average capacity utilization ratios
for the four groups of Industries are given in Table 1 in Appendix B

and are shown in Figure 5.1.

The data on the average capacity utilization ratlios (CU's) of
various groups reveal a number of interesting observations. First,
as Figure 5.1 shows, capltal goods and basic goods industries are
found to have experienced sharp falls in their degrees of capacity
utilization (CU), while no such éudden or sharp changes are observed
to have occurred in consumer goﬂds and intermediate goods lndustries.
Such ratios for the consumer goods industries appear to show a mild
declining itrend while those for intermediate goods industries suggest
no suchrdecline. Secondly, é closer look inte Figure 5.1 suggests
that in the case of basic goods and capital goods industries the
entire period can pe divided Iinto subperiﬂds,' displaying varying
behaviour in CU's. The degree of capacity utllization of the group
of basic goods industries is found to exhibit a sharp decline after
1973. Taking this year as the point of demarcation, the observed

| value ﬁf the CU’s on an average was much lower in the period after

1975 as compared to that in the period before 1975.

In the caée of the capital goods industries, however, there

appear two points of change : the period upto the mid-sixties display
only fluctuations in CU  without any definite trend; the
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displays only fluctuations in the CUi'without any definlte trend; the
period from the mid-sixties to 1977 appears as a phase of sharply
declinir}g capacity utilization ratios, and the period since 1978

shows a revival in such ratigs.

We have also estimated linear trend curves for these ratios
by the ordinary least squares method, The estimated relations, glven
in Table 5.1, also corroborate the above observatlons., For instance,
the coefficient of time is negative and significant in the case of
consumer goods industry (eq. (1)), while that in the case of
intermediate goods industries is positive and significant (eq. (2)).
Similarly, in the casé_of basic goods Industries the decllining trend
reflects only the fact that the average level of CUb in the second
period was smaller than that in the first, as only the intercept
dummy is significant (eq. (4)). Similarly, our observations on CUk
In the preceding paragraph are confirmed by equations (5) and (6).

Another interesting observation from Figure 5.1 is that a
decline 1in the rate of capacity utilization 1In capital goods
industries has been followed by that In the baslc goods industries
with a lag, particularly during the period from the late fifties to
the éarly seventies., ~ This appEars to suggest that this decline in
capacity utlilization ratios was probably the result of a decline in
the demand for the output of the capital goods industries, l.e., in
investment demand. While a decline 1n public investment - the
- autonomous component of investment demand - could well be responsible
.far this decline, it appears worthwhile to explore the possibllitles
of a decline in investment demand from other quarters as well. The

remaining part of this section 1is devoted to examining these

possibilities.

If the industrial sector were demand determined, the rate of

growth of capacity would be expected to depend positively on the
capacity utilization ratio and/or the rate of growth of output. Our
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Table 5.1 : Estimated Linear Trend curves for Capacity

Utilization Ratios of Various Groups of
Industries | |

Explahatory Variables

F
e e e - il A

Dummy variables

Dep. Inter- Time Inter- Slope Inter- Slope R DW

Eq.
No. Var, cept cept cept
(L) (D) (Dt) (01] (Dit]

1. CU_ 0.87 -0.002 | 1465 1.50
(47.4) (-2.6)

2, Cu, 0. 46 0. 003 .agis 1.01
(31.1) (4.7)

3. CU, 1.02 -D.009 - ,3740 1.28
(25.3) (~4.6)

4, QU 0. 92 0. 001 | | -0.39 0.004 ,6436 2.06
(24.3) (0.6) - (-1.7) (0.4)

5. CU_ 0.93 -0.005 -~ .1563 0.79
(23.5) (~2.7)

6. CU 1,53 -0.04 -0.65 0.041 -0.90 0.04 .5017 1.71
(10.5) (-5.2) (-4.2) (4.1) (-2.7) (3.6)

Notes : (a) The dependent varlables, CU CU,, CU, and CU  stand

. i’ b Kk
for the capacity utilizatian ratios of the groups of
consumer goods, intermediate goods, basic goods and
capital goods industries, respectively.

(b) The dummy variables are defined as follows :
{ 1, for each of the years from 1953 to 1965,

D =
0, elsewhere,
In the case of basic goods, D1 is given by
| 1, for each of the years from 1975 to 1987,
Di = 0, elsewhere. |
In the case of capital goods, D is given by

{1, for each of the years from 1977 to 1937‘

D = 0, elsewhere.

1

98



discussion in Chapter 4 pointed to a decline in the rate of growth of
output in the case of all the different Industry groups in the mid-
to late—~ sixties. Further, if we consider the relation between the
degree of capaclty utilization and the rate of growth of capacity, we
find that for the consumer goods and intermediate goods Industries,
this relation 1is positive and significant, but no such relation
exists iIn the case of elther capital goods or basic goods industries
(Table 5.2). A declining trend of capacity utilization ratio of
the consumer goods Industrlies together with a positive relation
between the degree of capacity utilization and the rate of growth of

capacity in this sector suggest that consumer goods industrles too

Table 5.2 : Effects of Capacity utilization on Rates of Growth
of Capacity : Some Linear Regression Resulis.

Explanatory Variables

Name of Intercept CU_1 Intercept Slope G DW
the group Dummy Dummy |
S (D) (D.CU_i)

Consumer ~36.13 54.78 56. 87 -70.61 0.1159 1.34
goods (-1.53) (2.00) (1. 89) - (~1.97)
Intermediate -9.41 26. 40 0.0393 1.80
goods (~1.06) (1.55)

Basic . 5.45 0.24 -0.0312 1.94
goods (1.22) (0,05}

Capital -5, 98 26, 18 -0.0153 2,23
goods (-0.19) (0.70)

Noles : The dependent variable in each case is the rate of growth of
| capacity of the group of industries in question. Cl[ddenotes

the one-year lagged capacity utilization ratio for the group
in question. The dummy variables are defined as follows :

D = { 1, for each of the years from 1953 to 1967,

0, elsewhere,

D.CU_ =

{ CU , for each of the years from 1953 to 1967,

0, elsewhere,
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faced a demand constraint and this could have led to a decline in

investment demand from this sector.

The results in Table 5.2 may be rationalised on the following
grounds., A relatively larger share of the public sector compared to
that of the private sector in the capital and baslc goods industries
and the obverse in the case of consumer and Iintermedlate goods
industries could account for the 1lack of a close correspondence

between the rate of growth of capacity and the degree of capaclty
utilization in the case of the former set of industries. Presumably,

the private sector responds to profit motlives and incentives while
the public sector is expected to be guided not so much by such

motives but mainly by its long term plans and other objecti#es.

RBI Data
Table 5.3 below gives average capacity utilization ratios of

four groups of industries over the four quinquennia in the sixtles
and the seveﬁties.' These estimates also confirm our earlier
observations based on the CSO data, that the capacity utillization
ratios of basic and capital goods industries have started declining
since the sixties, the declining trend being most pronounced for the

capital goods industries and further that the underutilization of

Table 5.3. : Average Capacity Utilization Ratios by Industry Groups
during 1960-61 to 1979-80

average ratio (%) over the period

‘industry group

1960-65 1966-70 - 1971-75 = 1976-80

Basic goods - 8.0 - 82.0° 77. 4 82. 4
Capital goods 85. 9 66. 4 60.2 63.9
Intermediate goods 89,3 - 81.9 79.7 81.7

' Consumer goods - - 86.6 82,2 - 80.1 81,3

— " ks L - ——

‘Source : Ahluwalla (1986, Table 1.5, p. 109)
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capaclity in the capltal goods industries has affected that of other
Industries with a lagd‘. The present data, however, indicates that
the declining trend in the capacity utilization ratio was a general

feature, shared by all broad groups of industries.

We thus observe that our first set of data on capacity
utilization ratlios, however incomplete coverage they might have, do
present a reasonably correct plcture about the trends in the extent
of capaclty utillizatlon In the Indian industrial sector. Since the
capltal goods and basic goods 1Industries had experlenced sharp
deciining trends in capacity utlilization ratlos, particularly in the
sixties and seventies, we have to examine the behaviour of demand for
these goods, [et us then turn to the data on Iinvestment

- expenditures.

Investment in Fixed Capital

Investment expenditures in fixed capital generate demand for
capltal goods and also for basic goods. Aggregate investment 1is
composed of two types of goods : machinery and equipment and
construction. Investment in censtruetien generates demand for basic
geeds like cement and steel. Annual data on these two components of
investment at 1980-81 prices are given in Table 2 in the Appendix B.
If one considers the period from the sixties onwards, the rate of
growth of real Ilnvestment In machinery and equipment had fegietered a
sharp decline in 1965-66. Some amount of recovery was noticed in the
'mid—eeventiee. Heﬁe?er, a uniformly high rate of grewth was observed
enly_ih.the elghtles. Investment in construction presents a somewhat

different picture. It continued to grow at a rate exceeding 6

.4As Ahluwalia (1991, p.19) observes, "Maximum decline in capacity
utilisation in the second half of the sixties occurred in the capital
goods industries. In the subsequent five-year period, the decline in
capacity utilisatioen Spread to the basic geeds industries presumably

reflecting backward linkages",
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percent till 1968-69 whence its rate of growth dropped to 1 percent
only. Its rate of growth continued to be low or negative upto the
first half of the seventies. A brief revival in the next three years
was agaln followed by a protracted period of low rate of growth upto
1987-88. Table 5.4 below presents the average annual growth rates of

these two types of investment over various filve-year periods.

Table 5.4 : Average Annual Rates of Growth of Gross Investment
at 1980-81 Prices Over the Different Periods

(per cent)
investment in investment in total
period machinery and construction investment
equipment

1951-52 to 1954-55 - -14.5 2.9 0.3
1955-56 to 1959-60 18.5 6.8 10.0
1960-61 to 1964-65 12.7 7.6 9.5
1965-66 to 1969~70 ~2.1 5,3 2.1
1970-71 to 1974-75 6.3 -1.5 1,8
1975-76 to 1979-80 6.7 8.5 6.1
1980-81 to 1984-85 10.0 0.5 5.4

1985-86 to 1989-90 9.0 5.1 7.4

A comparlson of the behaviour of investment in construction
with that of capacity utilization ratios (CU’s) of basic goods
industries or some specific industries related to construction seems
to ihdicate the strong effect which the former exerts on the latter.
Take the case of cement industry, for example, Its capacity
utilization ratio had registered a fall in 1971 and, except for a
brief period of good years in the mid-seventies (viz., 1976-78), it
had failed to show any sustained recovery till 1987 (Table 1 in the
Appendix B), This evidence may, however, be c_onéidered biased, in
view af. the exlistence of coﬂtmls in the cement industry, What,
however, is not explained is the fact that even though controls were
1ifted in 1983, the degree of capacity utilization did not improve
significantly at least upto 1987, This seems to Indicate the
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possibllitly of some demand problem faced by this industry as well.

While the evidence examined so far seems to suggest the
~emergence of a demand constrained economy at least by the
mid-sixtlies, 1t may be worthwhile to examine whether the industrial
sector has experienced any bottlenecks on the supply side as well.

This questlion ls taken up iIn the following section.

5.3. Supply side Bottlenecks and their Implications

The literature on the Indian industrial stagnation talks of
broadly the following kinds of supply side constraints :

(1) constraints in the supply of agricultural inputs to
industry,
(1i) wage goods constraint,
(11i) infrastructural constraints,
(iv) financial bottlenecks,
(v) bottlenecks caused by the existing policy structure,

Each of these constraints can affect declisions relating to production
or invesiment in industry. In the following discussion we attempt to
find out the logic and implications of each of the .canstraints from
the polint of view of lits impact on lohg run production and investment

declsions.

First, Consider case (i), i.e., the constraints in the supply
of agricultural Inptits to industry. The logic here ls simple. A
shortfall or scarcity in the supply of such inputs would constrain
the prnductiﬁn of agro~based.industriés. Given that the agricultural
prices are flexible, such a shortf&ll_is'Expected to result in a rise |
in the prices of such 1nputs and' hﬁhce a fall in the profit
maximising levels of output of these Industries, other things
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remalning unchanged, Clearly, thig is a short run response,

However, 1if such scarcitiess persist, one would expect the
industries to take up soma' corrective measures like tapping of
alternative sources of supply of  these inputs, finding their close
substitutes and/or adopting technologies which minimise the use of
such scarce lnputs. A simllar response is also expected to occur, if

the inputs of non-agricultural origin also become scarceﬁ.

In case of each of these alternative solutions, there are two
posslible sources of supply - domestic and foreign. The import of the
relevant Inputs or lts close substitutes as well as the import of the
relevant technologies constitufe alternative means of relaxing such a
supply slide bottleneck. The non-availability of foreign exchange
and/or the existing policy framework could, however, serve as
effective constraints to the adoption of such measures. The other
alternative viz.,, the use of endogenous resources, still remalins
open, and the response of industries could take the form of finding
either alternative indigenous sources of supply of, or substitutes

to, the scarce inputs (e.g., through innovation or adaptation).

Agaln, conslder the wage goods constraint (case (i1)). A
shortage in the supply of wagé goods 1s argued to ralse the product
wage rate in lIndustry {through its effect on the relative pfice of

b - it e s L il U Pl U s Y L il

5with the growth In both incomes and the demand for industrial
goods, the demand for inputs would also grow and, unless thelr

supplles grow sufficiently, a scarcity of these inputs is bound to
emerge., In the case of agro-based inputs, this could be the result

of insufficient investment in agriculture and/or inadequate growth of
acreage under cultivation of the inputs in question.

-6'I‘he scarclty of Inputs in such cases might be the outcome of
insufficiency of investment and/or inadequacy of domestic supplies,
examples of the latter being petroleum and petroleum based inputs.
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wage goods 1in terms of the 1ndustrial gwd)7. Since profit
maximization requires the equaiizatiﬂn of the product wage rate with
the marginal product of labour, the result 1s likely to be a decline
in the level of employment and the level of output. One can identify
a close similarity between such a constraint and the input constraint
conslidered earlier, given that the production decisions in both cases
respond to a change in the Iinput prices. In the present case,
however, there 1s no physical scarcity of labour; yet there appears a
supply side bottleneck, since the supply of labour to industry is
constrained by the avallability ﬂ-f wage gandss.p In this case, the
constraint could be relaxed by, say, the import of foodgrains. An
alternative response could be iIn terms of a shift towards relatively

more labour-—saving technologies.

On the other hand, consider capital. Caplital differs from
the other factors of production in that in a given periocd the amount
of capltal and hence the level of productive capacity cannot be
augmented, although it can very well remain underutilised, Thus the
expansion of output may be constrained by the level of capital stock
thereby making the industry supply constrained. Moreover, the rate
.of expansion of capital stock could also be constrained by the supply
of investiblé resources, Clearly, while the Inflow of investible

resources from abroad can relax the constraint, a shift in favour of

7Let. W, P, and P be the money wage rate, prlce of the wage goods

and price of the Industrial goods, respectively. The product wage
rate in industry is given by

w/pm = (w/pw). (pw/pm)
So a rise in pw/pm will raise w/pm, if the real wage rate in terms of
wage goods (i.e., w/pw) remains unchanged, or, lf the rise in pH/pm

outweighs the fall (if any)} in w/p .

BRECall our discussion of the Lewis model 'in_Chapter 2'._ This
mechanism 1is emphasized in that model (S_ee._Chakravarty, 1974 and

Ahluwalia, 1985, p. 34)
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capltal saving techniques may help mitigate the problen.

Simllarly, the other three supply side constraints to
industrial expanslion can be shown to work through their effects on
the supply of one or the other input. Consider first Infrastructural
constraints (case (iii)). The discussion in this area has centred
around bottlenécks in the availability of mainly two kinds of
facilities, viz., transport services and electricity, While
electricity' itself enters as an input In production, transport
bottlenecks would affect the supply of other inputs to the industries
and/or the supply of outputs to the users,.

;

The lack of sufficlent infrastructural facilitles ls argued
to be the result of an lnadequate growth of investment in the past
and also of inefficlency in .the use of resources, Inv.estment in
1nfrast:.ructural facilites in Indla has been done mainly by the public
sector. However, In the event of a short supply of such facilitles,
private investment might also be attracted, provided there were no
restrictions on such investmentsg. Further, such constraints could
encourage the private sector to search for substitutes és well as

alternative technologlies which economise on the use of such lnputs,

Consider now the case of the financial constraint (case
(iv)). It is argued that an insufficient supply of credit would
constrain both the current level of production as .well as the amount
of investment. Further, artificially maintained levels of rate of
interest which fail to reflect the true cost of lendlng are argued to
distort the credit market. However, in such situations an efficient
credit market should develop outside the institutional credit system

where rates of interest respond to the changing demand-supply

9While there exist restrictions on private investment in ralilways
and in large electricity generating plants, investment opportunities,
say, 1in road transport are open to private investors.
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conditions. The raplid growth of company deposit schemes and of the
volume of transactions in the stock market in the recent past can be
interpreted as manifestations of such adjustments. To the extent
that such alternatives emerge, financial constraint may not be a

strictly binding constraint.

In this context it would be useful to refer to the ongoing
discussion in the literature regarding the exlstence of imperfections
in the credit marketl'o. Such imperfections would imply inefficiency
in the allocation of resources. Moreover, imperfections resulting
from the existence of varlous official controls on the market (case
(v)) could lead to the emergence of the phenomenon of ‘rent-seeking’.
For instance, consider the case where the formal credit market
operates under various controls and hence an excess demand for credit
develops. This could encourage the emergence of a parallel market
where credit could be made available at a premium. The interest rate
in this market would clearly be greater than not only the rate in the
formal market but also the market rate that would have prevailed in
the absence of control. The premium accruing In such cases |is
referred to as rent, given that it accrues only as a result of the
existing body of controls. Thus it 1s argued that the absence of
such market Iimperfections would have made a higher 1level of
production feasible. However, such an explanation does not seem'
tenable in view of the marked fluctuations in industrial growth rates

which have occurred in India within the existing market framework.

The constraints discussed so far could be binding only if the
industries fail to respond to the various slgnals which such

constralnts would transmi.t. ' Thus, the factors ultimately responsible

1['.JThﬁ-r«Ea are a large number of studies Iin the context of the
agrarlan credit market (see Basu (1993) for a detailed dlscussion of
these. 1ssues). In the context of the industrial sector also, one
finds : some discussion focussing on the phenomenon of differential
access to credit by different industries. |
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for the prevalence of supply side bottlenecks, if any, wWill be .those
that prevent industries from responding to the emerging signals.
various policies, which had existed even till the mid- to late-
eightles, are argued to have worked to discourage such responses. It
is maintained that various controls on capacity expansion and/or
entry into and exit from an industry and the system of protection of
domestic industries have only resulted in inefficiéncy in investment
allocation and the cholce of techniques. Such restrictions are also
argued to have curtalled the' number of possible responces of an
industry to the various bottlenecks (Ahluwalia, 1985, Ch. 8). iIn the
area of flnance too the official pollicy of pegging interest rates is
argued to have led to an inefficlient allocation of resources. Added
to this were restrictions on the quantum as well as kinds of import,
especlally those Involving import of technology. All these policies
are supposed to have contributed to the emergence of or reinforcement
of an already existing supply constraint., Under such circumstances,
innovation or adaptation within the domestic industry appears as one
viable means of circumventing the supply constraints -~ a measure

which the industry would be expected to take up.

Given that technological progress 1is a viable form of
response to a supply constraint and given that productivity growth in
industry may be conslidered as an 1ndicatrjr of efficiency in resource
allocation as well as of rate of technological progress in industfy,
it may be relevant to 1dentify factors which affect"pmductivity
growth in industry. A-fair amount of literature now exists on this
issue with respect to other countries. One widely debated issue is
the link between the degree of openness of an econdmy (1,e., trade
policies of an economy) and productivity growth therein. While
Nishimizu and Robinson (1984) find support for the'hypnthesis that in
export-oriented Korea total factar productivity grew mure rapidly
than in internally oriented Turkey or Yugnslavia, the study by Kim
and Kwon (1977) does nﬂt support the result fnr Korea. This study
traces the source of total factor prociuctivity gmwth to higher
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capacity utilization and not to technical progress. Bhagwati ( 1978);
Pack (1988) and Bruton (1989) too do not find conclugive evidence in
favour of the hypothesls that couniries with an external orientatlion
benefit from greater growth in technical efficiency in the component
sectors of manufacturing. (See Krishna (1991) for a discussion of

these issues, )

| In the context of an economy with liberal Import policies,
industrial growth based on direct foreign investment is generally
argued to be the most sultable means of relaxing a number of
constraints to grouthll. While such a strategy helps to reduce the
problem of availabillity of resources, it would also provide access to
modern technology as developed elsewhere in the world. This surely
constitutes a viable alternative, but the -ques.timi remains : how does
such a process contribute towards the development of a domestic basge
of technological capabilities considered to be an essential
Ingredient of any programme of long~run growth and diversification of
an economy (Lal, 1993, p. 116) ? Studies of the East Asian and ASEAN
economles, most of which had recorded high fates of growth and were
open or had become progressively open to the inflow of direct foreign
capital, seem toc suggest that the domestic industry'*dues not get

automatically incorporated into such a growth pl‘ncesslz. Of course,

given the large economies of scale and externalities involved in
conducting innovative research and development, the multinational
corporations would find it economical to centralise- thelr lnnovative
activities and expenditure on such activities in the developed
economies, Governments in.' déveloping economies therefore need to
intervene and appropriately direct foreilgn investors to take measures

so as to encourage the development of local innovative capabillties.

il

IISee, for instance, Aslan Development Review, Yol. 11, No. 1,
1993. The entire issue discusses these questions, | |

12Cheu (1993) discusses East Asia, while Yﬁe '[.199.'3)_ takes up the
case of ASEAN economies. |
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The experlences of Singapore and South Korea show the effectiveness

of such strategies taken by their governments.

Before concluding this section, let us briefly summarise the
main points of the discussion. When a supply constraint manifests
itself, Industries are expected tulmake efforts to relax such a
constraint, say by improving efficlency in the use of various inputs
and/or innovating on existing technologies. If these attempts are
successful, it means that a supply constraint can only be a
short term phenomenon. A sustained supply constraint, therefore,
must mean a fallure or even the non-existence of such a response, and
it 1s argued that this could only be the result of the wvarious
restrictive policies pursued by the government. These policies, with
a multitude of controls, are argued to provide incentives for the
diversion of resources from productive activities towards ‘rent
yielding" activities. Hence, a relaxation of various controls is
expected to ease the supply bottleneck. The same objective could
also be achleved by opening up the .-eccmomy-and encouraging direct
forelgn 1investment, However, the endogenlisation of the growth

process In such cases would depend on active state intervention,

While the issues of opening up of the economy are going to be
increasingly more relevant for India in the years.tb come, they do
not provide plausible explanations for the past behaviour of the
Indian industry. Our discussion, however, throws up a plausible
hypothesls, viz., that the Indian industry worked under a supply
constraint and yet could not respond to the supply side slignals.
Such a characterisation of the industrial sector raises serious
doubts about the ability of the sector to respond to any other
emerging stimuli, as would be expected to be witnessed in the course
of liberalization of the economy. While the investigation of this
particular éventuality/ .poésibility is beyond the scope of the
present study, we attempt to examine some evidence on supply side

constraints in the following section,
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5.4. Some Evidence on Supply Side Bottlenecks

Most of the arguments on supply side constraints include the
existence of a resource constraint on the expansion of capacity. The
extent to which a resource constraint becomes binding may be examined
by analysing the trends of domestic resource gap along with the
trends of authorisation and utilization of external assistance,
These trends are examined in the followlng subsectlion. Glven that
imports of relevant items could be a potential means of relaxing a
supply constraint, possible effects of such Imports on domestic
industrial production are analysed next. This is followed by some

discussion on infrastructural bottlenecks and flnancial constraints,

It may be pointed out that the evidence on the wage goods
constraint and on the bottlenecks in the supply of agro-based inputs
(1f any) are not examined. Evldence on wage goods constraint, as
already pointed out in Chapter 4, does not substantiate either the
standpoint that the constraint was binding or the opposite. As per
our discussion, an increase in capital-~labour ratio would be expected
to occur in that case. However, such an increase could well be the
result of underutilization of capacities or of a shift towards more
capltal—-intensive technolagies induced by the existence of highly
subsidised credit and capltal market in the domestic economy. In
other words, it s difficult to ascertain whether the wage goods
constraint was binding or not. On the other hand, if one considers
the agro-based inputs, while some evidence can be found to gsupport a
hypothesis thaf fluctuations in the supply of these Inputs leads to
to fluctuations in outputs using them, the fact that rate of growth
of production of agro-based inputs has been neither high nor
increasing, 'indicateé the absence of incentives to expand supply.
This suggests the possibility that an enhanced supply might not have
been demanded. Moreover, the emergence of alternative lnputs (e.g.,
synthetlic 'substitutES],' albelit not-'necessarlly in response to a

domestic supply constraint, could have relaxed such pressures.
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5.3.1. Saving, Investment and Inflow of Foreign Resource

Table_'_S.S presents annual data for the Indian economy on
savings (S), investment (I) and resource gap (i.e., excess of I over
S) at current prices, each as a proportion of gross domestic product
(GDP) at current prices, for the past four decades. It is observed
that except for the period from 1975-76 to 1977-78, investment has
always exceeded savings. Further, the resource gap as a percentage
of GDP, remaining small initially (less than 1 per cent), has shown a
rising trend over the period from 1956-57 to 1967-68. Thereafter, a
downswing is 1in evidence till 1979-80. Some Increase In this
percentage can be discerned in the eightlies, although it continues to

remain below 2 in most of the years.

The serlies of savings and lnvestment ratios, however, exhibit
Interesting features. The series of investment ratiocs shows a r'is-ing
trend, except for a brief phase of stagnation/decline during 1967-68
to 1970-71/ 1972-73. The serles of the savings ratio , however, does
not exhibit any Iincrease or decline, In fact, it is seen to be
fluctuating almost around a horizontal trend since the second half of
the seventies. The observed behaviour of the investment and savings
ratios indicates the existence either of a resource crunch,
especially in terms of supply of forelgn exchange resources, or of
constraints on demand for goods and services with the resulting

adverse effects on incentives for investment.

In ordér to assess the intensity of a foreign resources
'crunch, we look into the figures of‘éuthorization' and ‘utilization’
of fo.reign assis'tance (1nclusive of loans and grants). These figures
are available only from 1966-67 anwards and are presented in Table
5.6. A look at these figures reveals that the authorised amount has
ekceeded the utilised amount in all the years except 1967-68, 1969-70
and 1970-71, indicating an incomplete utilization of available

external assistance during most of the years. Thus it is difficult
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Table 5.5 : Investment, Savings and the Resource Gap

PP .- T e T e )

As perceﬁtage of Qﬁb

Year Gross domestic Gross domestic Resource gap
capital formation Savings

(1) (S) (I - S)

m 2) (3) (@)
1950-51 10. 2 10. 4 -0, 2
51-52 11.9 10. 1 1.8
52-53 7.9 8.2 -0, 3
23-54 8.5 8.7 ~0.2
54-55 ‘ 10.6 10.5 0.1
195556 14.3 13.9 0.4
56-57 16.0 13.1 2.9
S7-58 14.6 10.9 3.7
58-59 12.7 10.0 2.7
59-60 13.5 11.9 1.6
1960-61 15.7 12.7 3.0
61-62 14.2 12.2 2.0
62-63 15.8 13.4 2.4
63-64 15. 4 13.3 2.1

- 64-63 15.1 12.7 2.4
1965-66 16.8 14.5 2.3
- 6667 18. 4 15.3 3.1
67-68 15.4 13.0 2. 4
68-69 13.9 i2.8 1.1
69-70 15.6 15.0 Q.6
1970-71 , 16.6 15.7 0.9
T1-72 17.3 16.2 1.1
7273 15.9 15.4 0.5
73-74 19.1 18.4 0.7
T4-75 18.3 17.4 0.9
1975-76 18. 8 - 19.0 ~-0. 2
- T76-77 19,7 21.2 -1.5
TT-T8 19.5 21.1 -1.6
78-79 23. 3 23, 2 0.1
79-80 22.1 21.6 0.7
1980-81 22.7 - 21.2 1.5
- 81-82 22..8 21.1 1.7
82-83 21.0 19.5 1.5
83-84 21.1 19.9 1.2
84-85 21.0 +~19.6 1.4
1985-86 23.4 - 21.0 2.4
- 86-87 23. 4 21.6 1.8
| 2 1.9

' 87-88 22, 20.
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Table 5.6 : External Assistance : Authorisation & Utilization

Year Authorization Utilization (3}/(2)
o (Rs crores) (Rs. crores)
(1) (2) (33 (4)
1966-67 140360 105530 0.75
6768 70600 117720 1.67
68-69 93100 91320 0,98
69-70 62463 83695 1.34
66—-67 to 69-70 (average) 1.18
1970-71 72187 78057 1.08
71-72 89002 82127 0.92
T2-73 62603 60464 0,97
T3-74 101143 69241 0.68
- T4-75 127277 96847 0.76
70~-71 to 74~75 (average) 0.88
1975-76 214329 143608 0.67
76-T7 96698 124752 1.29
T7-78 180332 107565 0.60
T8~79 - 203089 109424 0,54
79-80 121128 113861 0.94
75-76 to 79-80 (average) 0.81
1980~-81 301174 135072 0.45
81-82 . 237983 151722 0. 64
82-83 219813 170147 N R Y
83-84 182982 163195 0.89
~ 84-85 310341 163342 0.53
- 80-81 to B4-85 (average) 0.66
1985-86 418672 186879 0. 45
86-87 332376 185480 0.56
85-86 to 86-87 (average) - _ 0.50

to accept the hypothesis of the Iindustrial sector remalning
consistently resource constrained. - In the seventies, for instance,
the resource gap as a proportion of GDP remained 1low, although
external assistance had remained underutilised. Thus a demand
bottleneck, rather than a supply constraint, appears to be a more

plausible explanation for the 1lack of growth of investment and

industrial outputs.

The underutilization of foreign assistance has another
implication. Bottlenecks in supply of inputs to industry, as argued

earlier, can be relaxed through necessary imports, Such a solution
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to a supply constraint is argued have been inaccessible owing to a
foreign exchange crunch. However, the fact that the available
foreign assistance had remained underutilised for most years would
- imply that if at all there were any supply side constraint to
1ndustrial growth, that could not have come from an insufficlency of
Importable inputs. In fact, the relation between imports and
domestic production is a complex one and needs to be examined in
greater depth. In the following subsection, we attempt to look into

some of these aspects,

- 5.3.2. Imports and Domestic Production

Imports can affect industrial production from both the demand
side as well as the supply side. In the preceding subsectlion, we
have considered a supply slide effect, viz., the possibility of easing
the domestic scarcity of an input through its Iimports. However, if
the industrlial production were demand constrained, imports would have
~a detrimental impact on domestic production, to the extent that such
~Imports compete with domestic production. Specifically, if imports
were of final use goods, the dampening impact on domestic production
would get enhanced, through its tranémission to intermediate goods
 industries (backward linkages), The impact of imports on domestic

production could, therefore, be either stimulating or depressing as

‘the case may be,

In order to ascertain the nature of the relation between
1mpofts_ and domestic production in the Indian context, we consider
'twﬁ different categaries of imports of non—agricultural goods - total
__such imports (M ) and this total net of imports of final use goods
(H 133, The use of these two different categories will enable one to

e

13}41 1nc1udes both the inputs used by the 1ndustr1a1 sector as
wwll as the output produced by lt, while M includes nnly 1nputs or

intermediate goods used by the industrial sector
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distinguish between the two possible scenarios sketched out above. AI
look at the scatter between any one of the categories of imports and
the index of general industrial production (Figuresﬁs.z and §.3)
shows that there are at least three different phases - the period
prior to 1966-67, 1967-68 to 1977-78 and the period from 1978-79
onwards. The slopes of the relation appear different in the

different subperiods.

Table 5.7 : Effects of Imports on Domestic Industrial
| Production :Some Estimated Relations
Sl. Inter Import Dummy D’ Dummy D =2 DW |
No. -cept Hl D’ D’Mi" D DM1
i, 4.161 0.036 -7.969 1,884 -2,221 0.540 0.9384 (.78
| (3.87) (0.14) (-3.83) (3.64) (-1.76) (1.82)

2. 3.278 0.262  1.685 -0,624 -2,093 0.482 0.8970 0.83
(5.48) (1.69) (0.36) (-0,42) (-1.69) (1.76)

L T T e T skl

" Notes :
(a) The equations estimated are of the following form :

log IPG = o + Blog Ml-+ D’ + BD"Mi + ¢D + ,uDHi .

where i takes values 1 and 2 for equations 1 and 2,
respectively and IPG stands for the index of Iindustrial

production (with 1980-81 =100).
(b) The dummies for equation 1 (i.e., the relation between IPG and

Ml] are defined as follows: o
For each year from 1960-61 to 1967-68, D'= 1 and D’Hi = log Hl

while for all other years, D'= 0 and D*"'M1 = 0,

{(c) The dummies for equation 2 (i.e., the relation between IPG and
Ha) are defined as follows: | |

For each year from 1960-61 to 1968-69, D'= 1 and DfHé = log Hﬁ |
while for all other years, D’= 0 and D'M_= 0.

(d) For both equations 1 and 2, |
for each year from 1978-79 to 1986-87, D = 1 and DH1== log Hl

while D = 0 and DH1 = 0 for all other years.

Using the data for the period _1960-61 to 1986-87, we,
therefore, try to estimate ecqnumetrically the relation between

aggregate domestic production of industrial goods and each of the two
categories of Imports. . The results are summarised in Table 5.7

117



above. We use slope as well as intercept dummies to find out whether

there were any shifts in the relations across the three subperliods,

The main results may be summarised as follows : if one
considers M, there seems to exist some positive relation between
imports and domestic production of industrial goods in the first and
the third subperlods, while in the case of Ma' the nature of the
relation seems to be positive in the second and the third subperiods,
although the t-ratios of the coefflicients for these two periods are
well below 2, These equations have also very low values of DW
statistic. Thus one has reasons to support the following observation

since, no strong correlatinn s found to exist for the second
subperiod, imports do not appear to have imposed any constraint on
the industrial production and investment particularly in the second

subperiocd - a period which has witnessed very low rates of lIndustrial

growth.

5.3, 3. Patternh of Investment

If investments in infrastructural facilites are insufficient,
both production as well as investment decisions in other sectors will
be affected adversely. - As argued in the earller section, such a
situation is likely to attract private investment in infrastructure.
In other words, a change in the allocation of private investment 1s
likely to take place, viz., a decline in total private investment

alongside an increase in private investment in infrastructure

(provided there were no resource constraint).

Table 5.8 showing the quingquennial growth rates of various
categories of investments reveals some Interesting features. The
average annual rate of growth of investment in infrastructure which
was quite high in the first three quinquennia, registered a sharp
fall in the second half of the sixtles. Its recovery to a two-digit
level occurred only in the eighties. Public investment exhibited a
similar behaviour, except that its rate of growth dropped to low-
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TABLE 5.8 : Average Annual Rates of Growth of Various
Categories of Gross Domestic Fixed Capital
Formation over Different Periods

_ (per cent)
Gross Domestic Fixed Capital Formation in
Perlod Private Public Infra- Machinery
| sector sector structure (private
(total) (total) (total) sector)
(1) (2) (3) (4) (5)
1951-52 to 1954-55 -4, 95 12.03 13. 04 ~6. 66
1955-56 to 1959-60 9.08 14. 28 9.70 15.33
1560-61 to 1964-65 7.02 10. 56 16, 84 13,14
1965-66 to 1969-70 6. 58 -3. 36 -2.84 0.26
1970-71 to 1974-75 1. 20 3.04 6. 66 4,95
1975-76 to 1979-80 3.18 10. 24 8.04 5.58
1980-81 to 1984-85 4, 94 8. 20 10. 41 7.24
1985-86 to 1986-87 - 8.55 4,14 11.30 9,10

levels again 1in the second half of the elightles. A markedly
‘different behaviour, however, was displayed by private investment.
Its rate of growth registered a significant decline only much later
in time, viz., iIn the seventles. Further, its rate of growth 1is
found to have varled inversely to that in infrastructure in a number
of years (see Figuré 5.4). These suggest that i1f there were any link

between these two, it must have worked with substantial time lags.

To carry the argument a little further, a 1look at Figure
5.5 shows that while a decline in the rate of growth of investment in
infrastructure has been followed, with a lag, by that of private
investment in machinery, a recovery of the latter is found to have

preceeded that of the former, raising doubts about the direction of

‘causallty.

-

The evldence presented here, thus, seems to suggest that
while there may be some effect of investment Iin Infrastructural

facllites on private investment, it is difficult to ascertain the

strength or'lmportance of such a causal relation.
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5.4.4. Financfal Constraints

This subsection is devoted to examining some preliminary
evldence on the possibility of a financial bottleneck either to the
expansion of capacity or to the level of production. Table 5.9
presents figures of credit sanctioned and credit disbursed by the
financial institutions over the period 1964-65 to 1987-88, A look at
the ratio of the amount disbursed to that sanctlioned shows that the
ratio was consistently less than unity except for the year 1967-68,
indicating an underutilization of the available amount of credit.

Table 5.9 : Assistance Sanctioned and Disbursed by
Financial Institutions

Year Amount Amount Fraction
Sanctioned Disbursed Utilised
(Rs. croresg) (Rs. crores)
) (S) (D) (D/S)
— (1) (2) (3) (1)

1964-65 11810 9050 0. 7663
1965~66 18750 11030 0, 5883
66~67 15200 14080 0, 9263

- 67-68 10860 13610 1,2532

- 68~69 16030 11160 0, 6962

- 69~70 17730 13620 0. 7682
1970~71 25430 15990 0. 6290
T1~72 34270 19140 0, 5585
72~-T73 32590 21880 0.6714
73~74 44674 30164 0,6752

| T&~75 54957 42530 0,.7739
- 1975~76 64830 43520 0,6713
- 76~77 97685 59730 0,6115
T7-~78 120185 70396 0. 5857
78~79 136129 93062 0.6836
79~80 206047 135221 - 0.6563
1980-~-81 252580 160292 0.6346

- 81-~-82 274679 206482 0.7517
82~83 323167 237116 0. 7337

- 83~84 411558 293567 0.7133
'84-85 564757 350178 10,6201

- 1985-86 661312 492427 0. 7446
. 86-87 797957 565559 0, 7088
87-88 929773 677878 - 0.7291

|t il —

Y ainlF
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Table 5.10 :

Growih of Deposits with Scheduled Commercial Banks

Investment Credit  Agg. ROG of Wholesale  Rates of growth
vear  ~Deps.  -Deps. Deps. agg. Price .Price Real
ratlo  ratio (nominal) Deps. Index Index " Deps.
(4) (1980-81=100) (%) (%)
(1) (2) (3) (4) (5) (6} (7) (8)
51~52 36.0 70.6 822 -6, 70 0. 4 6.11 -12. 88
52-33 36.5 63.6 831 1.09 44.1 -12. 50 13, 59
53-54 37.5 63.5 347 1.93 46.2 ~4,76 -2. 83
54-855 - 36.5 - 66,1 943 11.33 43,0 -6. 93 18. 26
55-56 34.5 73.0 1043 10. 60 40, 8 -5.12 18, 26
56-87 29.5  T76.6 1175 12.66 46. 5 13. 97 -1. 31
57-58 30.4 66.3 1451 23. 49 47.9 3.01 20, 48
58-39 87.5 62.0 1635 12. 68 49.8 3. 97 8.71
59-60 37.6 59.3 1902 16. 33 51.7 3. 82 12.51
60-61 32.0 75.6 1746 = -8.20 55.1 6.56 -14.76
61-62 31.3 73.6 1922 - 10.08 55.2 0.18 9.90
62-63 29.0 72.8 2042 6. 24 57.3 3. 80 2. 44
63-64 28.0 79.5 2285 11.90 60.9 6.28 5.62
64-65 27.8 78.8 2583 13.04 67.5 10. 84 2. 20
65-66 27.5 77.6 2950 14,21 72.7 7.70 6,51
66-67 26.1 78.6 3426 16.14 82.8 13.89 2.25
67-68 25.1 78.7 3856 12.58 92, 4 11.59 .96
68-69 24.3 78,3 4338 12.50 91.3 -1.19 13. 69
69-70 28. 2 79.0 5028 15.91 94, 8 3.83 12.05
70-71 23.1 79.5 5906 17.46 100.0 5. 49 11. 97
71-72 23.2 74.1 7106 20,32 105.6 5.60 14,72
72-173 25.0 70.8 8643 21.63 116.3 10.13 11.50
73-74 23.3 73.0 10139 17.31 139.7 20.12 -2.81
74-75 23.9 74,1 11827 16.65 174.9 25, 20 -8.55
75-76 32.3 76.8 14155 19. 68 173.0 -1.09 20,77
76-77  31.5 75.0 17566 24.10 176.6 2.08 22.02
77-78 35.6 67.3 22211 26.44 185.8 5.21 21.23
78-79 33.7 65.9 27016 21.63 185.9 ¢.05 21.58
79-80 33.4 67.8 31759 17,56 217.6 17.05 0.51
80-81 34.7 66.8 37988 19.61 237, 3 18.24 1. 37
81-82 34.6 67.9 43733 15.12 281.3 9.33 5.88
82-83 35.7 69,1 51358 - 17, 44 288.7 2.63 14,81
83-84 35.1 68.2 603596 17.99 316.0 9.46 8.53
84-85 39.0 67.8 72244 19.22 338.4 7.09 12.13
85-86  35.8  65.8 83404 18.22 357.8 5.73 12. 49
86-87 37.6  61.6 102724 20.28 376. 8 5.31 12,69
87-88 39.4 59.8 118045 14.91 - 405.4 7.59 - 7.32
Notes : The abbreviations ‘Deps.’, ‘agg’ and ‘ROG’ denote respectively

deposits, aggregate and rate of growth.

Data on deposits (in

Rs. crores) refer to those as on the last Friday of each Yyear.
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However, what 1ls not evident is whether the credit sanctioned here
was for production purposes or for the purpose of capaclity creation.
This,  therefore, does not permit us to arrive at any conclusions
regarding the presence of a binding constraint in one of the two

forms of credit.

Next we examine some data on credit and deposits for
scheduled commercial banks 1in Table 5.10. The credit to deposits
ratio (col. (3)) shows substantial fluctuations , remaining fairly
and consistently high during the period 1960-61 to 1976-77 as
compared to the periods before and after. We also examine the rate
of growth of real value of deposits i.e., nominal deposits deflated
by the general wholesale price index (col. (8)). The real amounts of
deposits registered a low rate of growth in the sixties, i.e., during
1962~63 to 1967-68, but showed a rise after that (except in the years
of o0ll shock). This questions the validity of the contention that a
slow down in growth of deposits and hence in credit avallabllity has

served as a bottleneck to the industrial growth.

At a broad level, therefore, the evidence in this subsection
does not support the hypathesis of a persistent financlal crunch.

However, there might have existed some short intervals during which

such bottlenecks were binding.

5.5. Sowme Conclusions

The evidence examined in this chapter does not_ séem' to
support the hypothesis that supply bottlenecks Iimposed any long term
constraints on industrial growth in India. If at all there were any
such bottleneck, it must have been a short run phenomenon. While the
first four kinds of constraints from the supply side, as enumerated
in Section 5.3, clearly appear to be of short term nature, the
effects of the last kind of bottleneck to growth are difficult to
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assess, In other words, it is difficult to estabiish that the slow
down in growth was a result of such a policy regime, or
alternatively, that a different policy structure might have promoted
a higher rate of growth of the industrial sector, i.e., a more rapid

rate of transformation of the dual economy.

On the other hand, the evidence on the capacity utilization
and capacity creation in the industrial sector pﬂints towards the
possibility of demand being the predominant <long term bottleneck,
Insufficliency of the demand pressures faced by the industrial sector
seems to provide a good explanation both for the observed behaviour
of capaclty utillzation as well as for the 1inefficiency Iin
utilization of resources in the economy. A decline in the rate of
growth of public investment in the mid-sixties (i.e., corresponding
to the phase of deceleration), and a revival of public expenditure in
the late seventles and early eighties (during the phase of revival of
growth in -the industrial sector) also confirm that autonomous stimuli
to domestic demand possibly played a key role in 1Influenclng

industrial behaviour in the entire perliod consldered.
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Chapter 6

AN EMPIRICAL MODEL TO EXPLAIN INDUSTRIAL GROWTH

6.1. Introduction

Our study so far reveals that the industrial sector in India appears
to face a long-term constraint to growth from the demand side. Using
this as the basls we seek to explain econometrically the behaviour of
industrial output in India in this chapter. We propose to use the
dual economy framework to describe the functioning of the economy.
Section 6.2 develops the basic model to be used for the pufpcse,
while the empirical results are presented 1ln Section 6.3. Section

6.4 summarlses the findings of this chapter.

6.2. The Model

The dual economy models studied in Chapter 2 have at least
two limitations. These are developed in the context of a closed
economy and do not explic.’ttiy consider any economic role of the
government. Since wé propose to analyse the constralnts to growth in
the Indian economy, the framework suitable for this purpose né'eds to
be free of these limitationé. Further, we shall make =a fe_w other
modifications,  Firstly, the economy will be subdivided into an
agricultural and a non-agricultural secﬁtor, the l-atter being defined
to include both the manufacturing as well as the tertlary sectors.
One of the major outputs of the tertiary sector is the services
provided by government administration and the main item of
expenditure on this 'prodﬁct' is the. govefnment consumption
expenditure., The 'introductlon of the external sectﬁr, however, does
not require any majaf modification. The external sector provides an
alternative source of demand. as well as an alternative source of

supply. Secondly, in order to be able to capture the role of
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different factors 1In constraining the different lndustry groups, we
consider some disaggregatlon of the industrial sector. Given that
the lndustrial sector 1s being perceived as demand constrained, it
appears loglcal to consider a disaggregation according to the
use~based classiflication. To be specific, the industrial sector is
subdivided into three industry groups - consumer goods, intermediate
goods and capltal goods (inclusive of basic goods']l. Finally, we
make one simplifying assumption, namely that foodgrains 1is the
representative output of the agricultural sector. This assumptlon
may be Jjustifled on the grounds that foodgrains production is
important In India, not only quantitativelyz, but qualitatively as
well, and that its output and relative price are the two basic
varlables which affect decision making in a developing economy and
figure prominently in varlous macro models for such economies. With
this basic structure, we will now try to identify the factors

affecting demand for output and levels of production of the various

- Industry groups.

The demand for the output of industrial consumer goods (Yn)
is mainly consumption demand, originating from both agricultural and
non~agricultural sectors. ‘Such demand from either sector depends on
the real 1income originating from that sector (which may be

approximated by the real output of that sector measured in terms of,

i A

1Cap1ta1 goods and  basic goods industries are belng lumped
together to form one group of Industries which will be broadly
referred to as capltal goods, Such an aggregation ls done on the
ground that outputs of both these groups of industries are affected
by the same set of demand varilabies. These varlables include
government (and private) investment in both machlnery and equipment
~and construction (the latter requiring basic goods like steel and
cement) and investment in agriculture which generates demand for a
basic good like fertilizer. Interestingly, Rangarajan (1982b) also

uses a similar dlsaggregation.

zF‘or 1nstance, in the .’mdex numbers of agricultural prnduction
with the triennium ending 1969-70 as the base, fr.:odgrains autput has

a weight of 68.1 per cent.



say, manufacturing prices), and the relative price. Thus, Y may be
taken to depend on Yn, pX and p, where Yn, X and p are respef:tively,
nﬂn-agricultural_cutput‘, the foodgrains output and the relative price
of foodgralns (1.e., the price of foodgrains' relative to the price of
manufactures), It may be noted that the variable Yn measures the
aggregate lIncome of capltalists and workers engaged in the
non—-agricultural sec:’t,c:n:*3 whiie the variable pX gives a measure of
income of the agriculturists, Gf course, the value of the marketed
surplus of foodgrains would be a better indicator of the income
accruing to the latter. However, the data available on this varliable
is not very reliable, nor do these have satisfactory coverage. On
the other hand, quantum of marketed surplus would be crucially and
closely related to the level of output. Hence, to keep the structure
simple, we take the levels of output as the relevant variable. Since
marketable surplus :{n a glven year is likely to originate not only
from current production (X), but also from the pfeceding year’s
production (X-—a)' it appears appmpriate to take'outputs of both the

years as determining real Iincomes of agriculturists in the year in

question,

Apart from the income variables, the other imp_-::irtant variable
affecting the consumption demand {is 'the.relative_ price of foodgralns
(p). A ceteris paribus rise in p will induce mainly an income effect
on the demand for the consumption of the Industrial goud. The reason
is simple. Giveﬁ that the demand for foodgrains is price inelastic,
when p rises, a larger prﬂportion of the incomes of consumers
(particularly of those dependent on the market for their consumption
of foodgrains.) will be spent on 'fqndgrains and hencg, Yn will be

——rr— ______...____..____.__.____.._...___.-_-—-———-——--————-——— e
SIn'general, a rise in Y 1is expected to raise the income of the
Il

workers. Further, 1if the output 1s demand constrained, producgrs are
producing at less than their profit maximising output and hence a
rise in output will ralse their profits also (Rakshit, 1982, pp.

149-50).
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4
affected adversely”. Thus the demand for industrial consumer goods

may be written as :

(1) Y = ¥(Y, pX, pX_, p)

L*

The Investment demand, i.e., the demand for capital goods,
has broadly two companeﬁts : demand by the government (public
investment) and demand by the private sector (private investment).
Public investment is assumed to be autonomously determined, but
private 1investment Iis ‘an endogenous varliable, One of the prime
determinants of private lnvestment is public investment itself. In a
demand constrained economy, autonomous expenditure 1s ekpected to
determine the level of demand in the system which, in turn, would
determine the level of ©private Iinvestment. Moreover, private
investment will be induced only when there are sufficient investments
in infrastructure whlch, in turn, are uﬁdertaken mainly by the public
gector 1in our economys. The other variable which influences the
overall demand is the real income origlnating in agriculture. As In
the case of consumer goods demand, pX and pX_1 will be used as
proxies for agricultural income. A rise in this income will ralse
the demand for industrial goods and hence may induce further private
investment in the latter sector, A rise in agricultural income may
encourage private investment in.the agricultural siactor_‘ taof’. Thus,

- - e WM

The effect of a rise in p on Yc in the context of such inelastic

foodgralns demand has been illustrated in Chap. 2, pp. 11-12. See
also Bose (1989, pp. 31-33). | |

4

50f'cnurse, If resources were a constraining factor, could get
‘crowded out’, glven the government’s overall control over resources,
However, some theoretical and empirical models concelved for Indla
consider private investment to be stimulated by public investment

(see Rangarajan, 1982b, p. 601).

61t is often argued that a rise in p, by ralsing unit costs of
production in the industrial sector, may reduce profits -and hence
investment demand in thls sector, However, there exists no empirical
support for such an argument in the case of the. Indian economy,
Hence, we do not consider p as an explanatory variable in this

relation.
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we postulate private investment at constant prices (PI} to be a

function of GI, pX and pX_,.

In addition to the variables mentloned so far, there 1s one

other variable to which domestic production of capital goods {Y;J Was
supposed to have been related to, at least in the past, viz., the
imparts of capltal goods. The policy of import substitutlon pursued
so vigorously after the Second Flilve Year Plan encouraged domestic
production of capital goods., In fact, the Iimport substitution
stratégy' is supposed to have been an important feature of the
industrialization process in Indla, particularly in the sixties and
the seventies7. Hence, in order to assess the impact of the lmports
of capital goods on domestic production, we introduce the quantum of
imports of capital goods (Mk) as an exXplanatory varlable for YkB.

Thus we may write :

(2) Y = B(GI, PI(GI, pX, pX_), M)
= ¢(GI, pX, PX_, M)

Turning to the output of intermediate goods industries (Yr),
we postulate a simple relation, viz., that it depends on the real
incomes of both the agricultural and the non-agricultural sectors :

(3) Y = w(Yh, pX)

r

The non-agricultural sector includes the manufacturing sector
as well as the tertlary sector. As mentioned earlier, we will take
government consumption expenditure at constant prices (GC) as the

only autonomous variable affecting the output of the tertiary sector

" iy A " el il L i WA i

"See Desal (1970) and Ahluwalia (1985, Ch. 6).

SMalti (1986, pp. 83-84) finds a strong inverse relation between
India’s import and domestic production of capital goods. Rangarajan
(1982a, pp.19-21) also finds this variable to be exerting a
slgniflcant impact on the domestic production of capital goods.
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directlyg. Thus the aggregate demand for the non-agricultural output
can be written as a function of . the variables affecting outputs of

various industrial groups, in addition to government consumption
i

expendlture :

(4) Y = w(Y, pX, pX_, p, GC, GI, M)

n

It may be noted that the relative price of foodgralns ltself
is an endogenous variable and we need the (market) demand for and
‘supply of foodgrains to determine 1its value. There exists
considerable literature on this topic (e.g., Chakrabarti, 1974). All
these studies reveal that the relative price of foodgralns responds
positively to the non-agricultural real income and inversely to the
output(s) of foodgrains. The reason is simple. A ceteris paribus

rise in Y raises the market demand for foodgrains while a ceteris
n

paribus fall In elther X or X_l reduces the market supply of

foodgrains; in each case, the relative prlce rises as a consequence.

Thus we may postulate :

(5) p = wly, X, X_), w > 0; 0, w, < 0.

Equations (4) and (5) constitute the two basic relations
which determine equilibrium in this system. These relatlons could be
used to solve for the two endogenous variables In the system, viz.,
Y and p, as functions of the exogenous (and predetermined) variables

alone. The latter include : X, X , GC, GI and M. Thus one may

express these relations as follows :

L L i

gThe output of the tertiary sector may be divided 1into two
components : services rendered by the government and those provided
by the private sector. The supply of the latter 1s expected to
depend on the demand for such services and such demand may be taken
to be a function of the real incomes of the remaining two sectors.
Thus the relation for the output of the tertiary sector (Yt] may be

written as
Yt = T (GC, Yn, pX)
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(4R) Y = N(X, X_, GC, GI, M )

n
(S5R) a( X, X_, GC, GI, M )

"

Substituting these relations into equations (1) - (3), we get

the.reduced form expresslons for'Y;, Y£ and Yr :

(IR) Y = T(X, X_, GC, GI, M )

C

(2R) Y = &(X, X_, GC, GI, M )

- (3R) Y = ¥( X, X ,GC GI, M )
" -1 k

On the other hand, using (4) to eliminate Yn from these
relations, we get, what could be referred to as partial reduced form
equations where the effect of p on these variables toco can be

explored. These relations appear as follows :

(1P) Y = rp( GC, GI, pX, pX_, p» M )
(2P) Y; = @p( GI, pX, pX;l, Mk )

(3P) Yr = ¢5( GC, GI, pX, pX_i, P, Mk )

We shall try to estimate both types of equations. The

following section presents the empirical results,

6.3. The Empirical Results

In our empirical exercises we have used the 1lndices of
industrial productlon to represent the outputs of the three industry
groups. We have tried to fit both linear and log~linear regression
equations. In each case, log—linear'regression equatiﬁns have yielded
better results and hencé we report only the log-linear regression
results here, Equatlons have been estimated by the OLS method on the
basls of the annual data for the period from 1951-52 to 1989-90. The

results obtained are discussed below.
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Output of Consumer Goods ( Yc)

Table 6.1P presents results of the partial reduced form

equations, while Table 6.1R presents those of the complete reduced

form eqmai.t..’u:znrms1 Results for both the systems show that all

varlables consldered appear with significant coefficients of expected
signs. Both thé income terms of the agricultural sector as well as
the autonomous expenditure temsl:l (1.e., government’s real
consumption expenditure, GC, and real investment expenditure, GI)

have positive and significant coefficlents (equations (PCI) and

(RCI)}). Lumping together GC and GI into a single explanatory
variable, GCI (i.e., GCI = GC + GI), yields almost the same results
in each structure (equations (PC2) and (RC2)). We, therefore, report

mainly the equations 1involving the aggregate variable, GCI, We
observe that the coefficlient of the relative price {p) in the partial

reduced form ls signiflicant and negatlve, as expected, Further,

coefficlents of both the income variables for agricultural sector are

positive and significant.

From the survey of 1literature In Chapter 4, we have noted
that the two widély discussed 1issues in the context of industrial
growth 1in India are those of industrial stagnation (supposed to have
set in around the mid-sixties) and a revival (claimed to have come
about in the eighties).‘ The lmpact of these phenomena is sought to
be captured, in an indirect way, by examining whether thé structure
of relations postulated in (PCi1) and (RC1) has wundergone any

mAs mentioned above, we present OLS estimates for both the
reduced form and the partial reduced form equations. As 1s well
known, such estimates in the latter case are likely to be affected by
least squares bias, However, we analyse the results since, the
- output of any particular industry group is not expected to be the
cruclal variable in explaining the of relative price, p, which is the
endogenous variable retained in the partial reduced form equations.
11”3 have also tried exports of manufacturlng output as an
~additlional exogenous demand variable. However, its coefficient does

not turn out to be significant.
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Table 6.1P : Estimated Log-Linear Regression Equations for the Consumer Goods Output (Yﬂ]

. {Partial Reduced Form)

Exglaggtnrz_variables

£E€l

Eg‘ fntercept  gop GC GI pX pX_, B B DGCI D R% D.W.

PC1 0.2966 0.1848  0.1166 0.-1640 0.1342 -0.2832 0.9898 1.55
(0.83) (4.42) (3.89) (2.83) (1.87) {(-3.99)

PC2 -0.1336 0.2899 0.1816 0.1528  ~0.2826 0.9898 1.52
(-0.48) (5.55) (3.30) (2.20) {-3.98)

PC3 -0.2608 0.2588 0.1366 0.2136  -0.2248 0.0050 0.9919 1.68
{~1.05) (8.98) (2.67) (3.30) (~3.41) (3.13)

PC4 -0.1421 0.2577 0.1362  0.2020 -0.2245 -0.0117 0.0002 -0.0053 0.9518 1.82
(-0.30) (8.63) (2.64) (2.87) (-3.15) (~-0.24) {1.35) (~0.22)

PC5 -0.3887 0.2616 0.1359 0.2212 -0.2169 0.0499 0.0078 0.9916 1.68
{-0.87) (8.69) (2.60) (3.17) (-3.01) (2.94) (0.34)

PC6  —-0.1502 0.1510 0.1186 0.1289 0.2162 -0.2130 '0.0140 0.0468 0.9914 1.67
(~0-41) (3.23) (4.18) (2.34) (2.98) {-2.90) {0.56) (2.52)

PC7 -0,4368 0.2591 0.1383  0.2075  -0.2280 -0.5785 0.0605 0.9921 1.83
(-0.88) . (2.08) - {2.69) (3.23) (-3.37) (-1.28) {1.40)

PCB -0.2616 0.2592 0.1373 0.2132 -0.2261 0.0508 0.9818 1.67
{=1.05) (8.95) (2.87) (3.28) (—3.42) {3.07)

PC9 -0.0197 0.1391 0.1223 0.1347 0.2082 -0.2285 0.0498 0.9916 1.65
(-0.06) (3.37) (4.48) (2.51) (2.96) (-3.40) - (2.83)




Table 6.1R : Estimated Log-Linear Regression Egquations for the Consumer Goods Output (Yc)

{ Reduced Form)

Explanatory Variables

Eg. —
No.  TREerceRt ey GC GI X X_y D DGC1I D R? D.W.
RC1 0.4043 0.19238 0.1071 0.1334 0.1570 Q.9004 1.56
{5.10) (6.28) (3.87) {(2.43) (2.62)
RC2 0.1506 0.2969 0.1568 0.1529 0.50a0 1.572
(2.08) (10.68) (2.89)  (2.51) |
RC3 0.2902 0.2928 0.1304 0.1547 0.0028 0.5906 1.56
(2.80) (10.83) (2.41} (2.62) (1.82) |
| RC4 - 0.5703 0.2657 0.1292 0.1531 -0.9189 0.0923 -0.0317 0.8914  1.83
) (3. 20) (3.86) (2.48)  (2.69) (-1.86) (1.94)  (-1.73)
= .
S iy 0. 4446 0.2762 0-.1275  0.1600 0.0368 -0.0208  0.8906 1.58
{2.57) (2.00) (2.35) (2.71) (2.09) (-1.15)
RC6 0.5448 0.1935 0.1035 0.1062 0.1590 0.0299 -0.0002 0.9908 1.62
, (3.04) (4.44) (3.58) (1.8%) (2.71) (1-.64) - (-0.01)
RC7 0.3164 0.2917 0.1335  0.1479  -0.6698  0.0672 0.9908 1.71
(3.04) (10.92) (2.49) (2.53) (-1.38) (1.44)
RCS8 0.2855 0.2929 0.1310 0.1549 0.0285 0.9806 1.55
(2.76) {10.81) (2.41) (2.61) (1.77)
RCS 0.5434 0.1938 0.1034 0.1061 0.1590 0.0298 0.9911 1.82
(5.14) (6.51) ° {3.86) (1.94) (2.76) (1.90)




significant changes across the two periods mentioned above. A number
of dummy variables are introduced to Investigate the issue - two
intercept dummies, D and D’, for the period of the elghties and the .
period upto 1964-65, respectively and a slope dummy for the aggregate
public expenditure, 'DGCI, for the period of the eightieslz. We
observe that the introduction of the slope dummy for government
expenditure improves the results in each system (equations (PC3) and
(RC3)). The t-ratio of the coefficlent of this variable is around 2,
although the size of the coefficient is very small. As regards the
two intercept dummies, we observe that the coefflicient of the
intercept dummy D’ does not turn out to be significant while the
coefficlent of D, which is negative when DGCI is also present as an
additional regressor but positive in other cases, has a t-ratlo close
to 2 in many cases {equations (PC4) - (PC9) and (RC4) - (RC9)),

Thus the relations (PC1) and (PC2) or (RC1) and (RC2) seem to
have undergone some changes in the elghtles. The same Iincrease 1n
autonomous expenditure seems to bring forth a larger increase in the
demand for consumer goods industries in the eightles than that in the
preceding period. This change in behaviour 1is apparent when one
compares (PC3) with (PC8) or (RC3) with (RC8). One may chocse either

equation from each set.

Output of Capital Goods (Yk)

Regression results for the output of capital goods (Yk) are

y—re, - N el —— il el Il —— —— il

—rrnki nlkier el ———— il

1251nce the regression equations triled are log-linear, these

dummies are defined as follows : |
log D - { 1,  for each year from 1980-81 to 1989-90.

0, for all other years,

log D ] L for each year from 1951-52 to 1964-65,
08 | 1 0, for all other years.

log GCI, for each year from 1980-81 to 1989-90,

log DGCI = { 0, for all other vyears.
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given 1in Table 6.2. We begin by considering government finvestment at
constant prices (GI) and the (quantity index of ) Import of capital
goods (Mk) as the only two explanatory varlables (equation (PK1)).
These two varlables are expected to affect both private as well as
public Investment. The coeffliclients of both variables are found to
be significant, with imports exerting a negative impact on Yk. This
polnts to the possibillity of a competitive relatlon between imports
and domestic production of capital goods. The R° is fairly high;

however, the DW statistic is low.

| It 1s argued that the elghties have witnessed a revival of
industrial growth and that this revival has been fostered, to a large
extent, by the behaviour of government expenditure, particularly by a
stable growth in government investment expenditure (Nagraj, 19%0, p.
2321; Bhargava and Joshi, 1990, p. 2660; Goyal, 1992, p. 898). In
order to examine the valldity of such a hypothesis, we introduce a
pair of dummy variables - an intercept dummy (D, as defined earlier)
and a slope dummy for government investment iIn the elightles (DGI]13.
The results are given in equation (PK2). We ﬂbsefve that DGI has a
positive and statistically significant coefficient, indicating a
larger stimulus being provided by a given level of public investment

in the elghties compared to that in the earlier period.

To obtalin the results of the partial reduced form equations,
we introduce in the above formulation two additional regressors, pX
and pX__l, i.é.. proxies for Iincome accruing to the agricultural
sector in the current period (equation {(PK3)). Both the Iincome
proxies appear to have constituted a significant influence on

domestlc production. The R% and DW too have improved, However, the
t-ratio of the estimated coefficlient of Hk has reduced. Presumably,

130his 1s defined as follows :

log.DGI _ { log GI , for each year from 1980-81 to 1989-90,

0 , elsewhere,.
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Table 6.2 :

Estimated Log-Linear Regression Equationa for the Capital Goods nulﬁput (Ik]

EQ- yor Explanatory Variables
" Intercept =2
No. GI Hk ja px—l X x*l GC Dl DlHk D Dﬂk DI R DW
Fartial Redoced Form
PX1 =5-5040 1.1511 -0.125 0.9764 0.62
(=19.77) {(21.09) (-2.17)
PKé ~5.4217 l1.1624 '—0-1543 -3.4191 C.4582 0.5780 0_83
(-16.52) (21.81) {~-2.51) {~2.17) (2.17)
PK3 -8.7195 0.8546 -=-0.0€12 0.3052 0.3033 -2.5585 0.2673 O0_9853 1.23
{=14_.25) (12.57) (-1.24) {(2.47) (1.B€)} {~-1.7¢€} {1.75)
PK4  —4_.998¢& 0.7553 -=0.3001 O0Q_22€7 0.1955 -1.3852 0.2500 ~5.8B483 0.2111 0.5146 0.9930 1.68
(-4.2€) (12.02) (-3.02) (2.20) (1.31) (-2.52) {(2.18} (-2.B8) (1.03) -(1.80)
sx5 -4.8550 0.8015 -0.2836 0.352% ~1.2589 0.2247 -7.7457 0.8288 0.9323 1.80
{-3_C&) {13.53) (=-3.48) ({5.5%5} {=2.80} (2.22) {-4.328) {4.27)
Redoced Forms
7Kl =-3.9635 D.5585 -0.1453 0.1205 -0.0772 0.3761 -0.93s1 0.172%2 -£.9352 D.5249 0.9851 1.57
(-€£.52) (7.27) (-1.%83} {1.82]) (=C.€8) (3.6%) (=2.33) (2.0%) (-3.01) (2.92)
RK2Z -3.7278 0.5451 -0.1730 0.1566 0.3569 -1.0906 0.2038 -4.0917 0.1381 0.3553 0.5952 1_24
{-5.55} (8.24) (=2.00]) {l.64) {2.23) {(=-2.33} {2.21) (-2.32) (Q.66 {}1.50)
RK3 -4.0183 0.5310 -0.1325 0.1708 0.3728 =-0.9071 0.1666 ~4.7303 0.4964 0.9952 1.46
{-€.73) {5.32) {-1.53) (1.83) {3.71) (-2.30) ({(2.05) (-2.97) (2.89)




there might have been changes in the impact of imports on domestic
production over this long period of forty years which needs to be

taken into account. This 1ls what we seek to explore next.

The Iimport substitution strategy 1s argued to have had a
significant effect on the domestic production of capltal goods,.
However, such substitutions are supposed to have taken place on a
substantial scale from the sixties only (Ahluwallia, 19835). On the
'other hand, 1ndustria11zatian in the eighties was somewhat different
from that 1n the past., For one thing, after a long period of
restriction imports tended to be liberalised, raising questions as to
whether the nature of imports now is competetive, thereby hindering
domestic production, or complementary, thereby facilitating
industrial production at hnmem. In order to Iinvestigate these
questions, we introduce yet three more dummy variables ~ an intercept
dummy for the fifties (Di), and slope dummies for imports for the
fiftles and the eighties (D1Hk and DMk, respectively)ls. The
corresponding regression results are given in eq. (PK4). The results
show that in the fifties imports of capital goods do not appear to
have much influence on domestic production. Although Din has a
significant positive coefficient, the elasticity of Y]'c with respect
to the import substitution variable during the fifties is estimated
to be very small, viz.,, =- D.06 (obtained by adding the coefficients

14The lmpoft intensity of the sector produclng machlinery and
transport equipment 1ls argued to have shown some increase in the
eighties (Sengupta, 1993; p. M-60).

15 The dummies are defined as follows :
toe 3 = {1 for all the years from 1951-52 to 1959-60,
& 0, for all the other years.

log DM = log Mk, for all the years from 1951-52 to 19359-6Q,
0 for all the other years,

log DM, = log M, for all the years from 1980-81 to 1989-9,
0, for 311 the other years.
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of M and D1Mk)" However, there does not seem to be any significant
change in its influence in the eighties, 1.e., the adverse impact of
the import of capital goods on domestic productiaﬁ of the same
continued even upto the third phase. Moreover, the coefficient of
pX_ does not appear to be significant. Hence dropping these two
explanatory variables we obtain equatlon (PKS5), where the results
show some improvement in the value of the DW statistic and a marginal
fall in R°. However, the coefficlents of all the variables now turn
out to be statistically significant, i.e., the domestic output of
capital goods lIndustry appears to have been affected by g::;vernment
investment, imports of capital goods, and Iincome accruing to
agriculturists . So far as changes 1In responses overtime are
concerned, the quantitative Impact of Iimports of capltal goods on
domestic production is found to be different In the fifties as
compared to the later period, Similar differential impact of
government investment 1s discernable between the periods of the

pre-eighties and the eighties.

The estimated equations presented above represent the partial
reduced form equations. In these results is included one endogencus
~variable, viz., the relative price {(p). Eliminating this variable,
we arrlve at the final reduced form relation, as derived in the
preceding section (equationr (2R) in section 6.2). Results
corresponding to this formulation are presented in equations (RK1) -
(RK3) in Table 6.2. The equation (RK1) corresponds to the reduced
form version of the equation (PK5), obtalned affter substituting for
p. Once again, we find that bot_h .Din. and DGJ have positive
significant coefficients, confirming our results noted 1in the
preceding paragraph. The coefficient of the lagged 'foodgrainé
output, however,. does not turn out to be éignifié_ant. The rest of
the variables included appear with = statistically significant
coefficients. Quite expectedly, dropping J'C_1 from the f'elation does
not alter the result much (equatian_ (RK3) ). The inclusion of DHE'
i.e., an Iimport slope_ dummy for the eighties, does not change the
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results at all, with its coefficient not being significant (equation
(RK2)}. The results thus suggest that the demand side variables, GI
and GC, play a significaht role in explaining the behaviour of
capital goods output, Negative coefficient of imports for the second
and third phases seems to provide a stronger support of the
hypothesis of a demand determined industrial output. (For, in a
demand constrained industry augmenting supply through imports, as
argued earllier, would be detrimental to domestic production).
Current foodgralns output or income too provides a demand side
stimulus, whether the {impact be through Iinvestment demand or
consumption demand from agriculture, Equations (PK5) and (RK3),

therefore, seem to provide fairly good explanations for Yk.

Output of Intermedlate Goods (Yr)

The regression results for the intermediate goods output (YrJ
are presented in Table 6,3, In order to explain the behaviour of
this output once again we start with the partial reduced form.

Starting from the formulation of (3P) in section 6.2, we find that
while GC, GI, pX and p appear to have significant influence on the
production of Intermediate goods output, p)‘{_1 and er. do not seem to
play any significant role (equation (PR1)). Given the indirect
nature of influence of these factors, it 1ls not really unexpected

that these varlables do not appear with significant coefficients.

Dropping these two variables from the equation improves the
t-values of all the included variables while leaving the other
resul.ts more or less unchanged (equation (PR2)), indicating that
these two wvarlables are not very 1important for explaining
intermediate goods output. Equation (PR3) presents a relation closer
to the structural form relation, where the output of intermedlate
goods is sought to be explained in terms of outputs (or proxies for
nutbuts) of the wvarlous sources of demand, 1i.e., agricultural

outputs, outputs of the other two industrial subsectors (viz,, YE and
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Table 6.3 : Estimated Log-Linear Regression Equations for the Intermediate Goods Output (Y_)
r

ﬁq- Intercept Explanatory Variables
° GC GI pX X M X X — g2
PX_4 p X | -1 Y Y, R D.W.
Partial Reduced Form
PRl -2.6427 0.7516 0.1065 0.3776 0.0134 -0.5822 0.0027 0.9957 1.51
(-5.48) (12.95) (1.82} (4.38) {0.84) (-5.59) (0.10) )
PR2 -2.6979 0.7552 0.1104 0.3791 -0.5702 0.9959 1.40
{-5.94) (13.68) (2.40) (4.50) (~5.61) '
PR3 -5.2298 0.5162 | 0.1205 0.2729 0.5108 0.0979 0.9966 l..”28
(—12.59)_ (7.28) (2.00) (3.20) (2.14) (1.43)
Reduced Form
RR1 -5.4757 0.6651 0.0847 0.0201 0.2830 0.3390 0.9962 1.26
(-41.31) (13.89) (1.50) (0.79) (2.94) (4.01)
RR2 ~5.5168 0.6601 0.1140 0.2606 0.3435 0.9963 1.20

(-45.54)  (13.99) (2.69) (2.85) (4.10)




Yk) and government consumption (GC), the latter serving as a prdxy
for the demand generated by the autonomous services sector. The
results here show that all the variables, except Yk, appear with
signiflicant coefficients; the t-ratio of the coefficlent of Yk is,
however, low. This possibly explains why the coefficlent of Mk in
equation (PR1) is not significant. The above results also suggest

weak backward linkages between Yk a.nd Yr.

The reduced form result corresponding to the equation (PR1)
(i.e., equation (RR1)) confirms the preceding observatlion. Hk, once
again, does not figure as a useful explanatory variable. Both serles
of foodgrains outputs, however, turn out to have significant impact

)
depends on both current as well as lagged output, as argued in the

on Yr. This possibly captures the effect of p on Y =~ since p

earlier section, replacing p by both ocutputs might have yielded such
a result. Excluding Hk from the equation does not alter the results
substantially, although the DW statistic is low (equation (RR2)).
While the results obtained in the case of intermediate goods output
do not provide very good explanations for the behaviour of this
output, given the indirect nature of demand (i.e., derlived demand) in
this case, very good explanations are possibly difficult to obtain,
unless one goes for a more elaborately specifled model beyond this
simple reduced form structure. However, the varlables Iincluded do
play a significant role in determining the output here and thls can
well be treated as evidence in favour of the hypothesis of a demand

constrained industrial sector.

6.4, Implications of the Results Obtained

The results obtained in the preceding section seem to confirm
the basic hypothesis of the present study, l.e., that the long-ternm
constraints to the growth of the Indian Industrial sector are demand
side constraints. In the following paragraphs we shall attempt to

comment briefly on the probable implications of the results obtained.
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Let us consider first the output of consumer goods industries
(Yc)' The demand for this output, captured through variables such as
government consumption and investment expenditures, and income
accruing to the agricultural sector, seems to provide a fairly good
explanation for the behaviour of output of this sector. All these
variables are found to have a stimulating influence on the domestic
demand for Y . Given that the time period considered is rather long,
it may be expected that the elasticlity of demand with respect to a
given explanatory variable here might have varied over this period.
An interesting result obtained is that of a larger coeffliclient of
autonomous expenditure (GCI) in the eighties, i.e., that a one per
. cent increase in GCI is estimated to induce a larger lncrease in Yc
in the eighties than in the preceding period. To put it differently,
there appears to have occurred an Iincrease In the value of the
multiplier corresponding to autonomous expenditure in the eightles. A
number of plausible explanations could be advanced for this
phenomenon. The marginal propensity to consume the industrial good
could have increased in the eighties, presumably owing to some shifts
in the distribution of personal disposable income in fhis period in
favour of groups having relatively higher propensity to consume the
industrial good. Changes in the stiructure of taxes and gbvernment

expenditures might have been responsible for such changes in income

distribution.

The other plausible explanation relates to changes in the tax
and transfer rates in the economy. An increase in the tax rate leads
to a decline in the multiplier, while a rise in the rate of transfers
would be expected to increase it. In the eighties, the pattern of
expenditures énd revenues of the government had undergone some
changes. While the tax rates are found to be have been more or less
stable in the eighties (Sengupta, 1993; Kelkar, et. al., 1991).
transfers as a percentage of total expenditure and presumably as a

proportion of GDP as well, are observed to have increased (Rac and -

143



Tulsidhar, 1991, p. 19). This might have brought about an increase
in the multiplier effect associlated with a gilven increase in

autonomous expenditure in the eightles than in the past.

‘In the case of capital goods sector too, demand side factors
are found to provide falrly satisfactory explanationg for the
behaviour of  output, While domestic demand variables do play an
important role, imports of capital goods too are found to be crucial
in explaining trends in output here. The influence of imports on
domestic production, however, 1s found to have varied over time.
During the fifties, imports are not found to have affected domestic
-praductinn significantly (the estimated coefficlient is close to
zero). The magnitude of the impact, however, changes in the later
period when the domestlic production is found to be negatively related
to imports. This suggests that during thls period the domestic
production of capital goods was possibly demand constrained, since,
other things remaining unchanged, an Iincrease in this production

could come about only with a reduction in imports of the same.

On the other hand, in the eighties the domestic production of
capital goods is found to have received a larger stimulus from public
investment than in the past. Presumably, investment opportunities
might have been better and wider during the eighties and public
inyestmént might have induced private investment more in this period
than before. (Recall our results for YG where we have found public
expenditures to create a larger multipller effect on the demand for

consumer goods in the elghties than in the earlier period).

In the case of intermediate goods output (Yr). once agaln, we
get fairly good results using the demand side factors. However,
given the indirect nature uflinfluence of such factors on the former,
Jt appears that the results obtalned here could be improved ujmn
through, say, the use of a model specified in greater detail and /or

the use of more sophisticated estimation procedures.
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From the emplirical results obtained 1in this chapter we
observe that while responses of the different groups of indusirial
outputs to demand side variables vary over time, autonomous
expendliture and specifically, public expenditure emerge as the key
variables for explaining the behaviour of industrial output in India.
This clearly Indicates that the Indian experience corresponds to the
case of transformation of a dual economy through recourse to public
investment and expenditure as discussed 1in Chapter 3. The
implications of such a growth path, as discussed earlier, seem to
conform to the Indian experience. The lndustrial sector emerges to
be demand constralned, with growth being dependent on the stimuli
provided by increases in autonomous expenditure. Growth 1in this

sector, thus, remains contingent on exogenous factors.
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Chapter 7

SUMMARY AND CONCLUSIONS

The present study has been aimed at analysing the process of
growth of the Indian industrial sector and, in the process,
tdentifying the factors helping and/or constraining such growth. The
growth of this sector is being visuallsed as a part of a broader
process of development of the economy, where development is being
viewed as a process of transformation of a traditional economy lnto
a modern economy, The interim stage in any such transformation would
involve the coexistence of a traditional or agrarian sector and a
modern or industrial sector. This stage 1s referred to as the ‘dual
economy’ stage in the literature,. We have sought to use this

framework in our study of the growth of the Indian Industrial sector.

The development of a dual economy has largely been viewed as
synonymous with the growth of the modern sector. The process of, and
constraints to, such development have excited a considerable amount
of debate, Our analysis of some of the studies in this area has
revealed broadly two kinds of constraints, on the basls of which dual
economy models are characterised as elther demand determined models
or supply constrained models. In the former group of models,
economies are found to respond to demand based stimuli (like, say, a
stepping up of the level of autonomous expenditure) while In the
latter group of models economies are supposed to be constrained by
various types of supply bottlenecks., Both groups of models, however,
isolate the lack of sufficient growth of the agricultural sector as a

potential constraint.

The survey of literature on dual economy models raises at
least a couple of questions In one's mind. Firstly, what are the’
various ways in which the rate of transformation of a dual economy

can be stepped up ? Secondly, how does one explain the existence or
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evolution of different kinds of dual econﬁmies. speclally the demand
and supply constralned dual economies 7 Ihe latter question has been
touched upon briefly in chapter 2, while an answer to the first
question has been attempted in.chapter 3 where possible alternative
ways of stimulating the rate of transformation of a dual ecnhomy have
been explored. Chapter 2 has dealt with a closed economy with no
government. Considering an open economy ahd an active role for the
government, Chapter 3 discusses the ekistence of additional stimull

to development, not all of which are endogenous to the functioning of

the econonmy.

The analysis of the intertemporal behaviour of outputs of the
Indian industrial sector carried out in Chapter 4 brings out two
prominent features of the growth process of this sector - a decline
in rates of growth in the mid sixtles and a revival of such rates in
the late-seventies or early eighties, The literature deallng with
the question of what explains these phenomena is found to focus on
snme.SUpply.side as well as some demand side impulses. On the demand
side figure factors 1like changes in the levels of autonomous
expenditure (public investment being the most prominent of such
expenditure)}, pattern of demand corresponding to the existing
distribution of income and the growth of agricultural outputs and
incomes. Among supplyside factors, the emphasis 1is put on
inefficiency of resource use and insufficiency of infrastructural
facilities [the former belng attributed to the thenlexistlng pollicy
framework). Also, studies deal with the question of whether Indian
industry is demaﬁd or supply constrained, the emphasis being only on

immediate bottlenecks to output expansion.

Since the concern of the present studyl is on factors
hindering the ‘transformation of the Indian economy, we direct our
attention to mainly the medium term or long term bottlenecks of
growth. Given that the short term constraints are relatively easier
to be taken care of, it 1s longer term constraints which need to be

isolated and analysed. Our study of the trends in capacity
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utilization and rates of growth of capacity in chapter 5 show that
both consumer goods industries and capital goods industries had faced
a demand constraint. This meant the generation of a demand
constraint for basic goods industries as well. On the other hand, if
one examines the evidence and arguments usually advanced in support
of supply side bottlenecks, the existence of a sustalned supply side
bottleneck does not seem to be substantiated. In other words, the
secondary evidence seems to suggest that the long térm constraint on

the Indian industry has been the demand coenstraint.

Using this as a basic premise, we then try to construct a
small model in chapter 6 to explain the behaviour of Industrial
outputs. The results of our empirical exercises corresponding to
this model show that the demand side variables provide a reasonably
gaad. explanation for the behaviour of these outputs. Public
expenditure, i.e., public investment and consumption expenditure as
well as Iincome accruing to the agricultural sector are found to
provide a falrly satisfactory explanation {for the intertemporal
behaviour of various groups of industrial nutpﬁts separately. So far
as the output of capital goods is concerned, an additional influence
has been the policy of import substitution, In fact, the domestic
production of capital goods is estimated to have been negative
related to the imports of such goods, particularly since the
beginning of the sixties. This lends additional support to the
contention that the domestic production of capltal goods was possibly
demand constrained, since an increase in this production could come
about, other things remaining unchanged, only with a reduction in
imports of the same. Another interesting result is that the degree
of response of output of a given group of Industries to a given
explanatory varlable has varied across the different perlods,
particularly between the period of the pre-eighties and the eightlies.
While some probable explanations have been advanced for such a result

the study does not take up a complete investigation of this

particular lissue,
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The results of this chapter, when viewed in the light of our
discusslon of the dual economy modeis in the earlier chapters, imply
that the Indlan economy and consequently the Indian lndustrial sector
has been moving along a growth path determined mainly by the
behaviour of public expenditure. A decline in public investments in
the mid-sixties and a step up in public expenditure in the late

seventlies seem to explain a large part of the fluctuations in growth

rates of industrial outputs.

- Given this structure of the Indian economy, 1t would be of
interest to briefly explore what the possible effects of the
currently Introduced changes in policy are likely to be. The entire
set of measures introduced so as to liberalise the exisfing body of
controls in the various domestic and external sectors are advocated

for on the grounds that such measures, by stimulating completion,
would generate pressures for more efficient utilization of resources
(see Ahluwalia, 1985, Ch. 7; 1991, Chs. 4, 7; GOI, 1992). The
measures introduced include relaxing controls on investment decisions
in industry through allowing free entry and more open access to
foreign technology, along with greater openness and even
encouragement to foreign investment in the domestic economy. The
process of transformation envisaged is one where the scope of the
public sector is to be progressively reduced and an increasingly

larger role 1s to be assigned to private entrepreneurship and foreign

resources,

Let us examine, in a little more detail, the changes in the
policy belng brought about., 1In a recent review of the new policies
(GOI, 1992), the changes have been categorised and summarised under
the following heads : correcting fiscal imbalances, reforms 1in
industrial policy, trade and exchange rate policies, forelgn |
Iinvestment policies, tax reforms, financial sector reforms and public
sector reforms. The first and the last measures, 1.e., correcting
fiscal imbalances and public sector reforms, would involve sﬂmé |

curtailing of the demand stimulus provided by autonomous expenditure.
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This 1s expected to be made up through an enhanced inflow of foreign
investible resources supposed to be induced by a relaxation
‘or simplification of the existing controls, The financial sector
reforms as well as the industrial policy reforms are belng advocated
to generate competition and efficlency in the domestic economy. All

these changes are purportedly alimed at making the indlvidual

producers the pivot of growth,

Changes in policy related to the Inflow of forelgn resources
and foreign technology are argued to aid rapid technical progress in
the domestic economy. All these changes do assign a prime role to
foreign investment, thus 1mplying a continuance of the demand
constrained status of the domestic economy. As a result, the success
of the new measures would be crucially dependent on the growth of the
export markets and/or inflow of forelgn investmentl. These views are
also expressed in several discussions on the reforms package
(Mookherji, 1992, p. 795; Nayyar, 1993, p. 651). On the other hand,
the alternative stimulus in the form of growing autonomous domestic
expenditure is dependent on the success of the tax reforms in raising

2
revenues .

The orientation of pmductinn in the modern sector towards

exports has two implications. Firstly, growth in the domestlc economy

Lo Pl eyl M e e Py g el = il P S el T

1In a very recent study, Joshi and Little derive simllar
implications, They argue that "It is to be expected, glven political
realities, that the axe should fall on (public) investment 1in the
initial stages of a stabllization programme, But a prolonged
Investment famine would clearly be disastrous." Further, "If the
fall in public investment is not offset by a rise In domestic and
foreign private investment, growth will be slow for several years
with obvious risks for the reforms programme." ( Artlcle entitled
"Macro-Economic Stabilization in India, 1991-1993 and Beyond”,
Economic and Political Weekly, Dec. 4th, 1993, p. 2662)

zGiven the objective of curtailling fiscal deficits, the element
of autonomy in public expenditure 1s restricted or reduced anyway.
See Rakshit (1991) for discussion on the implications of the

alternative ways of reducing fiscal deficlts.
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would be susceptible to the vagaries of the external market 1In

addition to the fact that growth does not get endogenised, Secondly,

growth of the modern sector can be an Iisolated process without

affecting the traditional sector. As discussed in chapter 5, the
former leads to the possibility that technical progress 1in the
domestic economy may remaln continuously dependent on the Iinflow of
foreign technology. This Introduces another element of exogenelty In
the growth of the Iindustrial sector. Thus growth of the modern
sector is likely to remain susceptlble to shocks and fluctuations.
The second implication suggests that the economy may experlience
growth, but not through the trangformation of the dual econcmy into a
modern economy; the traditlonal sector, 1l.e., agriculture, falls to
get integrated with the process of growth of the rest of the economy.
Indeed, a rapid growth of the modern sector could well take place
without disturbing the status quo heres, suggesting that the deslired

transformation of the economy might be kept in abeyance.

The growth strategy, based on the Inflow of forelgn
investible resources, on the other hand, c¢an be successful in
transforming the dual economy, provided such a growth process can
endogenise the process of technlcal progress iIn the domestic economy.
As we have mentioned in chapter 5, the emerging literature on the
development strategies of successful outward looking economies, llke
the East Asian economies, polnts towards the Importance of an active,
Interventionist role of the government in inducing this process of
endogenisation of technical progress and growth. Thls means that the
role envisaged for the government in the current phase of
liberallization in the Indian economy should be examined critically.
In fact, a number of recent studlies on the Indlan economy (e.g.,
Rakshit, 1991; Nayyar, 1993) reiterate such a need for an assessment

L
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3
Rakshit (1991, p. 1985) and Nayyar (1993, p. 649) examine the

-posilble Implicatlons of the wvarious reforms on the agricultural
sector,
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of the current economic policles and the role envisaged for the
gav-ernment. While the current approach appears to emphasize on a
diminishing, and an increasingly non-interventionist role of the
government, the usefulness and the importance of some interference

requires to be reassessed in the light of the experiences of the

successful outward looklng economles.
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Appendix A

STABILITY OF EQUILIBRIUM IN THE DUAL ECONOMY MODELS

Each of the models has been reduced inrthe text to a systenm
of two equations involving only two (endogenous) varlables. To
derive conditions for stability of equilibrium of any model one has
to postulate adjustment mechanisms which will describe the behavior
of the system in disequilibrium. Here we shall refer the readers to
the ‘dual adjustment process’ of Rakshit (1982, Ch.7) which

characterises the basic adjustment mechanisms of a large class of

dual economy models,

To talk about this mechanlism in brief, an excess demand in
the agricultural market is postulated to cause a rise in the reiative
price of the agricultural good (p) in all the models. Further, in
the demand constrained models an excess demand for the industrial
good Is supposed to Iinduce an expansion of output and hence of
employment In this sector (Lz)' On the other hand, 1in the
necclasgsical model and the Lewis model, the factor which propels
growth of employment in the industrial sector is not the existence of
excess demand In this sectﬂr; but the discrepancy between the wages
in the two sectors, As long as the marginal product 1in industry
exceeds the agricultural wage rate (in units of the industrial good),
labour migrates from the agricultural sector to the industrial sector
and Industrial employment continues to 1Increase. = Algebralc

formulations of these hypotheses are now given below.

Let us use E1 to denote the levels of exceés demand in the ith

sector, Then,

(A.1) E,

(A.2) E2

H

F + F 4+ I + —- X
W ¢ o |

M + M + M +M &1 -X
g W r C 2

|
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‘Thus, in all the models,
(A.3) dp/dt = ¢ (EI), ¢ > 0.

.On the other hand, while in the demand constrained models, we have

(A.4) dlh/dt =\ (Ez)’ ' >0
in the rest of the models,
o (A. 4a) dLé/dt = § (G),
where G = {8 Xzfa Lz] - p.a,

Starting from these adjustment mechanisms, it is possible to

establish the stabllity of equilibrium, in each of the modelsl. As

an example, let us consider the neoclassical model.

In the neoclassical model industrial employment responds to

the wage gap between the two sectors :

8 X 01 (LI)

, | . . |
- _ - - 1. > 0.
.(A.4N). dlé/dtH £ [a Lz p. . L, 1, 3 0
= £ [G]
here o G = i ~ p.o % )
WHETE:s ' 5L, 2% T

The adjustment mechanism (A.3) and (A.4N), along with the
equations of the neoclassical model specified in the text, would
yield the following conditions for stability of equilibrium in this

model :
(IN) Q' (BEI/Bp) + £’ (BG/&LE) < 0
(IIN) D = (BEi/é‘p).(aG/aLa)
+ (a.QI/Ll). [(3Fﬁ/3L2) + (BF;/BLE) + [3X1 + aLi)]
1F‘t::ir‘ the definlitions and conditions of stability of a

differential equation system, see Gandolfo (1971). Rakshit (1982)
contains a discussion of conditions of stablility in the context of

his model,
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where,
d E

1 D
A3 75 = & BRI X)
2
8 x Q
d G 2 1
T, - "3z~ Ppe g (-w)
2 1

m being the elastlcity of agricultural output with respect to
employment in the agricultural sector. In view of the assumption of
diminishing marginal product of labour in agriculture, % is expected
to be less than unity. Thus with the assumption made in this text,

we have
d E
] 8 G
.(A..ﬁ) 'a-—p'- < 0, BLB < @

and hence (Iﬂ) and (IIN) are likely to be satisfied, In addition,

since, |
| d E
1 a G
3 Lz. > 0 and -a—'E < 0,
we have - - |
Coan, | (8 E,/8 p)
@) % m T "1 E/aL) 7 °
dL (8 G/8 p)
(b) -2 = - > 0
dp Wi (8 G/8 Lzl '

thus establishing stability of the equilibrium situation presented In
Figure 3. |
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Appendix B

study.

purpose:

CPG
€SO
NAS
ES
RCF
1IP
GFCF

ROG

1,

THE DATA BASE

This Appendlx glves the data which have been ﬁsed in this
We s=hall use the following set of abbreviations for -this

Chandhok and the Pc:licyh Group (1992) : The Data Base of the
Indian Economy, Vols, I and II, |

Central Statistical Organiation, publ ished bj/ the Government
of Indla,

National Accounts Statistiecs, published by CSO (Annual).
Economic Survey, Government of India (Annual),

Report on Currency and Finance, published by the Reserve Bank

of India (Annual).

Index Numbers of Industrlal Production (base -1986-—81 = 100),
constructed cy CS0. | |

Gross Flxed Capital Formation,

Annual Rate of Growth (per cent),

Capacity Utillsation Ratios : CSO Data

Average capaclty utllisation ratlios in different groups _df-'
industrles, computed on the basis of the CSO data, are presentéd in
Table 1 below and their methods of computation have already been
discussed In Sectlon 5.2 in the text.
below the name of an industry group gives the total of weights (in
1IP) of industries included in that group. The group called ‘basic

goods' here excludes electricity.

156

The figure In parentheses'



2. Gross Fixed Capital Formation (GFCF)

(a) For years from 1951-52 to 1979-80, figures of GFCF at 1980-81
prices for the entire economy by type of assets (viz., machinery &
equipment and construction) are obtained from CPG (Vol. I, p. 305)
and are given in cols. (2), (4) and (6) of Table 2. To obtain GFCF
by the public sector, first of all, implicit price deflators (with
base 1980-81 = 100) are computed, separately for (i) machinery &
equipment and (i1i) construction, from the corresponding serles at
current prices and at 1980-81 prices. Figures of GFCF (at current
prices) by the public sector in each type of assets are then deflated
by the relevant 'deflatnr to yield the corresponding figures at
1980-81 prices. By adding the latter over the two types of assets,
" one gets total. GFCF by the public sector (col. (8) in the Table).

{b) Figures for the relevant series uptoc 1979-80 are taken from

CPG (Vol. 1) and those since 1980-81, from various lssues of NAS.

3. Government Final'Cnnsumptinn Expenditure at 1980-81 prices

" Figures of the series for years upto 1979-80 are taken from
CPG (Vol. I, p. 285, p. 291) and for years thereafter, from various
issues of NAS. The series on GC is given in Col. (9) of Table 2.

4. Indices of Industrial Production (base 1980-81 = 100)

We begin the discﬁssiun with the group called caplital goods.
As pointed out in chapter 6, this group includes not only the typical
capltal goods indusiries (viz,, sections 35 (machinery other than
electrical machinery). 36 (electrical machinery) and 37 (transport
equipment)), but also basic goods industries (viz., sections 1
(mining etc.), 32 (non metallic mineral products), 33 (basic metal
and metal products) and 34 (metal products)). The welghts of these
gseven graupslin ITP are respectively 0.0624, 0.0578, 0.0639, 0.1146,
0.03, 0.0981, and 0.0229, their total welight adding upto 0. 4496,

Thus the index of productlon of capital goods is computed as a
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welghted average of indices of production of these seven sections
(where the welght of a section is taken to be its welght in the IIP

as a proportion of 0.4496),

The Index of production of the group called consumer goods
is computed as the weighted average of indices of production of
following Iindustries, viz., sections 20-21 (food products)}, 22
(beverages, etc.), 23 (cotton textlles), 27 (wood and wood products),
28 (paper, paper—baafd and products therecf) and 29 (leather etc. };
the total weight of these sections in the IIP is 00,2338, Similarly,
the index of production of the group called intermediate goods 1is
computed as the welghted average of indices of production of sections
25 (Jjute, etc.), 30 (rubber, etc.) and 31 (chemicals, etc.,), their
total weight in the IIP being 0.1851.

| Figures of indices of production of these groups as well as
that of the general index of industri_al production (IPG), glven in
cols. (2)-(5) of Table 3, are obtained as follows :

(1) Indices for different sections aé well as of IPGC (base
1980-81 = 100) are taken from CPG (Vel. II), for years upto 1979~-8C

and from varlous issues of ES and RCF, for years thereafter.

(11) For years upto 1959-60, indices for different sections
and the general index by flnancial year are computed from those by
calendar year, by using the following methed : 1index for, say,
1951~52 374th of the Iindex for 1951 plus 1/4th of the index for
1952.

(111) For years from 1960-61 to 1969-70, the index for
gsectlon 25 is not avallable by financial year. Therefore, first
financial year-wise figures of this index are computed from Iits
values given by calendar year, by using the method described in (il)
above. Next, the Index for the group. of intermediate goods
Industries, by financial year, a're computed by taking the weighted
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average of Iindices of prnductiﬁn of constituent sections by financial

year.

S. Quantum indices of import of non-agricultural goods and of
import of industrial raw materials with base 1978-79 = 100

(Hland HE)

Import of the non-agricultural goods (M1) is defined as the
total imports net of imports of agricultural goods. The index here
is obtalned by taking the difference between the indices for these
two their respective categorlies of imports, the weights applied being
shares in total imports in the year 1978-79. Similarly, the imports
of industrial raw materials (Mz) 1s defined as M less imports of
goods of final use, The serles of Mz is constructed by taking the
required data from CPG (Vol.II). The series is constructed only till
1986-87, for want of readily available data. The series of H1 and Mz
are given in cols. (6) and (7) of Table 3.

6. Quantum index of import of machinery and transport equipment
with base 1978-79 = 100 (Hk)

For vyears 1952-53 to 1968-69, fligures are obtained by
dividing import of the group called machinery'and transport equipment
(MT) at 1961-62 prices in a yeﬁr by the value of the same In 1978-79,
the series at 1961-62 prices being taken from Maiti (1986, p. 108).

Mk for the year 1951-32 1is computed as follows : for two
years 1951-52 and 1952-583, import of MT at current prlices are
deflated by the corresponding unit value index (base 1948-49 = 100)
to get such impert figures at constant prices. The percentage change
of the latter between 1952-53 and 1951-52 1is then applied to the
figure of Hk (base 1978-79 = 100) for the year 1952-53 to get the
same for 1951-52,
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For years 1969-70 to 1979-80, figures of b& are obtained by
dlviding the quantum index of import of MT (base 1968-69 = 100) for a
year by the same for the year 1978-79, all these fligures being

obtained from CPG (Vol. II, p. 943).

Figures of Mk from 1980-81 onwards are taken from varjious
issues of RCF and the April, 1992 issue of Monthly Abstract of
Statistics (published by CSO). |

The serlies on Hi, constructed in this way, is gliven In col.

(8) of Table 3.

7. Relative Price of Foodgrains with base 1981-82 = 100 (p)

The relative price of foodgrains (p) is defined to be the
ratio of wholesale price 1index of foodgrains to that of
manufacturers. Figuresi of both the series are obtalned from CPG
(vel, 1) for years upto 1979-80 and from ES, 1991-92, for years
thereafter. Figures of p are given in col. (7) of Table 3,

8. Foodgrains output (X)

Figures are obtalned from the series of net production of
foodgrains by agricultural year available in ES for 1991-92., Figures
of X are given ln Col. (8) of Table 3. (Figures of p and X for the
year 1950-51 are 123.3 and 48.1, respectively. )
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Average Capacity Utilization Ratios in Groups of

0.432

Table 1 :
Industries/Selected Industries in India, 1951-1987
— L - ) __(per cent)
Consumer Capltal Basic Intermediate Electricity Cement
Year goods goods  goods goods generatlon
(11.25) (4.875) (10.552) (11.167) (11, 429) {1.598)
_ ) 12) (3) (4) (5) —(6) (7)
1951 0. 848 1. 072 0. 909 0.510 0. 364 0.932
1952 0,847 0.752 0. 945 0.536 0,339 0.932
1953 0,758 0. 926 0. 877 0, 427 0.332 0. 902
1954 0,853 0. 830 0. 857 0.439 0,344 0.989
1955 0.80 1,023 0. 883 0, 462 0, 364 0,948
1956 0,945 0, 852 0. 898 0. 448 0. 382 0. 865
1957 0,835 1, 0582 0. 915 0. 489 0. 403 0.884
1958 0. 879 1. 006 g, 830 0. 455 0. 422 0. 860
1959 0.938 - 0.900 1.048 0.477 0. 443 0.820
1960 0,890 0.840 = 1.304 0. 466 0. 415 0.870
1961 0.828 0.723 0. 769 0.51é6 0. 430 0.870
1962 0,788 0. 803 0. 899 0.3511 0. 440 0.883
1963 0,904 0. 916 0. 967 0. 532 0. 466 0.908
1964 0.855 1. 045 0. 990 0. 475 0. 462 0. 906
1965 0.864 0.984 g. 999 g.512 0.417 0. 903
1966 0.766  1.021  0.960 0. 486 .. 0. 411 0.879
1967 0,751 0. 983 3. 923 0. 455 0, 396 0.857
1968 0, 831 0. 836 0. 940 0.474 0,418 0. 809
1969 0.915 0. 782 1. 006 0,528 0. 421 0.876
1970 0.831 0. 856 0. 916 0,528 0, 433 0.823
1971 0.810  0.769  0.903 0. 495 0. 456 0. 770
1972 0.821  0.670  0.990 0.533 0. 452 0.796
1973 0.774 0385 Q.918 0.633 0, 457 0.759
1974 0,762 0.658 0.904 0.642 0. 437 0.721
1975 0.749 0. 597 0.616 0.590 0. 450 0. 770
1976 0.77S  0.698  0.692 0. 565 0. 470 0,871
1977 0.829 0,707 0. 730 0. 488 0. 441 0.877
1978 D.813 0. 745 0. 742 0. 540 0. 439 0, 881
1979 0.763 0.778  0.665 0.S501 0.420 0.758
1980 0.778 0. 875 0.603 0.539 0.419 0.681
1981 0, 868 0. 894 0. 682 0., 543 - 0.433. 0.715
1982 0.867 0. 809 0. 696 0. 508 0. 417 0.639
1983 0,706 0. 824 0.668 0. 539 0. 406 0.681
1984 Q0,794 0. 858 0. 736 0. 552 0. 421 0.738
1985 0, 800 0.727  0.714 0. 591 0. 423 0,740
1986 0,853 0. 803 0.749 0. 600 0. 441 0.673
1987 0. 852 » - 0. 834 0. 591 *

*"not computed for want of requisite data.
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Table 2 : Gross Fixed Capital Formation and Government

Consumption Expendlture in India
(Amount in Rs. Crores and at 1980-81 prlces) .

T Gross { ixed capital formation ]

construction machinery total public

and equipment Tsecggz | GC

amount ROG amount  ROG amount  ROG amount  amount

(1) (2) 3Y (&) (5] 6) (7)) (8} (97
51-52 3813 3942 6406 1721 2548
19sz--sa 3942 3.38 2731 ~30.72 6673 A.17 1785 2551
53-54 3558 =9.74 2408 -11,83 5966 -10.59 2098 2583
54-55 3704 4,22 2128 ~11,63 5832 -2.25 2410 2598
1955-56 4218 13,75 2051 -3.62 6269 7.49 3227 2670
56-57 4737 12,30 3239 57,92 7976 27.23 3641 2856
57-58 5576 17.70 4337 33,90 9913 24.29 3722 3216
=g-50 5036 ~9.68 5645 30,18 10681 7.75 3586 3330
59-60 5435 7.92 3391 -39, 93 8826 ~17.37 4223 3390
1960-61 5757 5.92 3783 11,53 9540 8.09 5151 3573
61-62. 6219 8,02 4336 14.62 10555 10.64 . 5102 3836
62-63 6451 5.92 4759 9,96 11210 6.21 5873 4629
' 63-64 6587 2.11 5558  16.79 12145 8,34 6611 5733
64-65 7410 12.49 6013 8,19 13423 10.52 7411 5939
1965-66 8112  9.47 6872 14.29 14484 11.63 7798 6516
66-67 8741 7.75 7145 3,97 15886 6,02 6777 6572
67-68 9359 6,46 5781 =-19.09 15140 ~4.70 6237 6705
68-69 10157 8.53 5585 ~3.39 15742 3.98 6312 7073
69-70 10296 1,37 5785 3.58 16081 2.15 6179 7764
1970-71 10536 2.33 6056 4,68 16592 3.18 6335 8492
71~72 10623 .0, 82 6050 =0.10 16673 0.49 7006  -9396
72-73 10698 0.71 7008 15.83 17706 6.20 8316 9402
73-74 11119 3.94 7502 - 7.05 18621 5.17 8137 9305
74-75 1003% -9.75 8399 11,96 18434 -1.00 6957 8875
1975-76 9171 -3.17 8150 -2.96 17867 -3.08 8201 3799
76-77 11267 15.95 8326 2.16 19593 9.66 10144 10576
77~78 12586 11.71 9475 13.80 22061 12.60 10806 10898
78-79 14110 12.11 10066 6.24 24176 9.59 10843 11706
79-80 13461 -4.60 10941 8.69 24402 0.93 11142 12424
1980~-81 13649 9.52 12627 12.42 26276 10.90 11693 13084
81-82 13869 1,61 14210 12.54 28079 6.86 13152 13663
82-83 13008 -6.21 16288 14.62 29296 4.33 15247 15075
83-84 12564 -3.41 17068 4.79 29632 1.1% 15551 15718
84-85 12718 1.23 18066 5.85 30784 3.89 16433 16983
1985-86 13960 9.77 19014 5.25 32974 7.11 17080 18924
86-87 14590 4.51 21407 12.58 135997 9.17 19231 20849
87-88 15045 3,12 24910 16.36 39955 11.00 18660 22660
88-89 15578 3.54 26062 4.62 41640 4,22 19490 23877
89-90 16252 4.33 27642 6.06 43894 5.41 20042 25337

il

——
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"Table 3 : Data on Selected Macro Variables of the Indian Economy
Year Index of Industrial Production Relative Net
(base 1980-81 = 100) price of foodgrains

Cons- Capital Inter— General foodgrains output
umer goods medlate (base 1981 (mil.

goods goods -82=100) tonnes)

Y Y Y IPG M M M p X

c k r 1 2 k |
(1) (2) (3)  (4) (5 (6) (7) (8) (9) (10}
51-52 46,6 15.0 18.2 19.2 55 113.2 48,1
52-53 48.7 15.9 18.7 20.2 36 118,0 54.1
53-54 50.6 16.8 18.9 20.9 36 108.3 63.3
54-55 52.2 20.3 20.8 23.1 27 88.0 61.9
1955-56 54.6 24,4 23.5 26.1 48 89.2 60,7
56~-57 57.0 26.3 24.2 27.9 64 102.7 63,4
57-58 58.4 37.7 24.6 29.3 101 104.2 58.3
58-59 59.8 28.3 27.2 30.2 92 111.9 69,0
59-60 62.0 30.9 30.1 32.6 110 102.0 67.5
1960-61 63.2 36.4 31.6 36,2 50 23 132 94.5 T2.0
61-62 64.7 40.5 33.7 39.2 48 22 136 91.9 72.1
62-63 64.2 45,3 37.7 42.9 51 24 135 92.7 70.3
63-64 68.5 52.3 41.3 46,9 53 24 132 95.9 T0.6
64-65 72,9 56.8 43.2 51.0 56 23 157 114.7 78.2
1965-66 73.8 59.5 44,5 §53.8 57 23 141 114.5 63.3
66-67 73.4 58.9 47.2 54,1 57 22 99 120.8 65,0
67-68 69.5 57.0 48,6 54.7 62 39 118 135.6 83.2
68-69 76.0 61.1 54, 3 58.5 58 26 108 119.2 82,3
69-70 79.5 64.5 56.5 62.9 49 39 78 123.3 87.1
1970-71 80.1 65.3 59.6 65.4 53 44 88 113.8 94.9
71-72 81.4 68.2 69.0 69.1 69 60 109 107.9 92.0
72-73 84,5 71.5 71.5 71.8 67 63 101 111.8 84.9
73-74 84.6 72.4 71.5 72,4 72 63 118 115.9 91.6
74-75 88.3 76.1 T70.5 74.7 58 52 91 132.2 87.4
197576 86.9 83.1 77.2 79.6 52 44 90 115.8 105.9
76-77 89.5 91.0 85.4 87.3 59 54 91 99.4 97.3
77-78 92,2 92.6 90.8 90.6 92 86 117 108.5 110.6
78-79 99.7 97.8 96.3 97.5 100 100 100 109.7 115.4
79-80 94.4 96.7 98.3 96.2 96 99 92 98.0 96,0
1980-81 100.0 100.0 100.0 100.0 142 134 155 96.0 113.4
81-82 106.0 107.9 115.1 109.3 148 132 199 100.0 116.6
82-83 103.4 114.2 117.7 112.8 152 130 249 105.5 113.3
83-84 108.1 123,6 126.4 120.4 176 137 341 108.7 133.3
84-85 114.0 134.5 139.1 130.7 152 146 227 99.7 127.4
1985-86 122.6 147.7 147.8 142,1 178 154 278 100.1 131.6
86-87 127.2 163.0 161.9 154.8 345 100.2 125.5
87-88 126.0 177.6 179.3 167.0 349 102.0 122.8
88-89 127.0 192.6 205.1 180.9 356 106.7 148.7
89-90 132,9 213.8 215.4 194.6 396 97.9 149.6
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