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Abstract
This paper has explored the technical efficiency levels in five selected manufacturing industries in India
utilizing a stochastic frontier approach. In this analysis we have used a panel of 15 Indian States over the
21 years period (1980 -01). Our analysis showed that technical efficiency levels have decreased in four
manufacturing sectors in the post reform period and increased only in one. Among the factors that
influenced efficiency, man days lost due to industrial dispute has a negative effect while trade openness
seems to boost efficiency. The infrastructural parameter such as bank per population has also a favorable
effect. On the whole though reforms seemed to have a negative effect on efficiency, it is mostly cluster of
other factors that are responsible for this seemingly perverse result.

Key words: Industry studies, Manufacturing industries, Technical efficiency, Stochastic frontier
analysis
JEL classification: L60, O14, O47
1. Introduction
Developing countries have progressively adopted market friendly reforms during the 1980’s and
1990’s. One of the most important objectives of some of these reforms was to make the economies
more resilient and less vulnerable to external shocks. In the sphere of industrial sector reforms, this
amounts to increasing the competitiveness of the domestic firms so that they can withstand the
pressure of global competition. The Indian economy has also undergone similar reforms since the
mid eighties and especially during the nineties.
Before 1980, the key strategy for the development was to focus on large and heavy Industries
under State Control and Central Planning. The strategy also involved impost substitution, rigid
price controls, and severe restriction on private initiatives.
This strategy is now widely acknowledged to have been unsuccessful. The disappointing
performance of the industrial sectors, therefore, forced policy-makers to revise their policy tools.
In 1980’s they started to implement some reforms, but most radical reforms occurred since 1990,
after the severe economic crisis in 1990-91. A series of reforms were adopted at that time and all
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these effects are thought to be beneficial for the Industrial Sector and should lead to enhance
performance of the Sector. These policy changes are expected to have significant effect on the
structure and performance of Indian Industries. In this study, against the background of these
policy reforms, we analyze the performance of some selected Industries in terms of technical
efficiency. We also analyze few factors which may affect the efficiency level. This paper makes an
attempt to analyze the performance of five manufacturing Industries (Food Industries; basic
chemical Industries; Basic Metal Industries; Rubber, Plastic and petroleum and Machinery and
equipments Industries) in 15 major Indian States in terms of technical efficiency from 1981-82 to
2001-02. For this we use panel data for 20 years from pre and post reforms period.
In Indian Context Several Studies have attempted to study the productivity of the Indian
Industrial Sector (Brahmananda, 1982; Ahluwalia, 1991; Balakrishnan & Pushpangadhan, 1994;
Dholokla & Dholokia, 1994; Srivastava, 1996; Goldar, 2002, 2004) Majority of these studies have
focused on the measurement of productivity or the methodological aspects associated with it.
Some of these studies have also examined the relationship between policy changes and movement
of Industrial Productivity. The literature on productivity in India has also made an attempt to
examine the relationship between economic reforms and manufacturing productivity. Some studies
have showed that the total factor productivity growth has improved in the reforms period (Krishna
& Mitra, 1998; Unel, 2003) whereas studies by Goldar and Kumari (2003) and Balakrishnan,
Pushpangadan & Suresh Babu (2000) have found that the economic reforms have adversely
affected Industrial Productivity. There are also studies that examined technical efficiency of
manufacturing industry in 1990’s. Agarwal (2001) analyses the performance of some selected
public sector firms in terms of their technical efficiency. Mitra (1999) focuses on the State wise
analyses of technical efficiency of the manufacturing Industry for the period 1976-77 to 1992 -93.
Agarwal & Goldar (1999) examined the determinants of the technical efficiency of firms. Goldar,
Renganathan and Banga (2003) have examined the effect of ownership of Industrial enterprises on
their efficiency during the period from 1990-91 to 1999-2000. They clearly indicate that foreign
firms on Indian engineering Industry have higher technical efficiency than domestically owned
firms. Subash Roy (2002) has studied the levels of technical efficiency for manufacturing sector
for each state in the pre and post reforms period. He examined whether the post reform years show
any improvement in efficiency and which of the States have shown the most gain in efficiency.
The purpose of our present study is to make an objective assessment of the impact of series of
reforms taken in 1991 on technical efficiency in selected Indian manufacturing. By making Indian
manufacturing more competitive these reforms should lead to more efficient utilization of
resources. As a result technical efficiency would improve. in this paper, state-level input & output
data constructed from the annual survey of industries (ASI) for the period 1981-82 through 200102 are analyzed to measure levels of technical efficiency in each state for each of the sample years
using the stochastic frontier approach (SFA).The resulting information is used to examine whether
the post–reforms years show an improvement in efficiency compared to the years prior to the
reforms.
The paper is organized as follows. In section 2 we discuss alternative approaches for
measuring efficiency. We outline here the existing theory of the stochastic frontier model- a model
that has been used extensively in the literature to estimate technical efficiency. Section 3 presents a
description of our dataset, definitions of the variables considered for our analysis and the model.
Section 4 presents the empirical results, and section 5 concludes.
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2. Model for Measuring Efficiency:
Measurement of efficiency of a producing unit effectively started with the analysis of Farrell
(1957). A distinction is made between TE and allocative efficiency (AE). In the case of TE, a
comparison is made between observed output and the maximum potential output obtainable from
the given inputs (an output-oriented efficiency) or between the observed inputs and the minimum
possible inputs required to produce a given level of outputs (an input-oriented efficiency). The AE,
in contrast, refers to the ability of a firm to combine inputs and outputs in optimal proportions,
given their respective prices and production technology (see Coelli et al., 1998, pp. 134-140, and
Lovell, 1993, p. 40, for detailed discussions).
A substantial literature, both theoretical and empirical, exists using Farrell’s (1957) classic
definition of TE. Basically there are two alternative methods to measure the TE scores of firms:
data envelopment analysis, which involves mathematical programming methods, and the
stochastic frontier approach, which involves econometric methods. In this study, we only consider
estimation using the stochastic frontier models, which were developed independently by Aigner et
al. (1977) and Meeusen and van den Broeck (1977).
To briefly describe this method,consider a stochastic production frontier, f ( X i ; β ) exp ( vi ) ,
which
represents the maximum possible output producible with the input vector used by the ith firm, Xi,
given the corresponding vector of technology parameters, β, and a random variable seeking to
capture all random factors outside the control of this firm e.g., weather, natural disaster, and
strikes) that are likely to affect its maximum possible output, vi. However, the ith firm’s observed
output, Yi, may lie below the frontier output for a variety of reasons, e.g., workers shirking or
having lower ability, poor management decisions, or inadequate monitoring efforts (Ray, 2004, pp.
13-14). Such shortfalls are then attributed to the presence of technical inefficiency in the firm.
Since the actual output can be no more than the frontier output, we may write:
Yi = f ( X i ; β ) exp ( vi ) exp ( −ui ) , (1)
With ui ≥ 0 implying that exp

( −ui ) ≤ 1 . A measure – or, as it is called in the literature, an

output-oriented Farrell measure – of the TE of the ith firm. TEi, is then given by the ratio of the
actual output to the frontier output:
Yi
,
(2)
TE =
= exp −u
i

for ui ≥ 0 . Since exp

f ( X i ; β ) exp ( vi )

(

i

)

( −ui ) ≅ 1 − ui , the TE varies inversely with u and lies between 0 and 1.
i

i

The maximum value 1 is attained when ui = 0 , i.e., there is no inefficiency. Alternatively, ui may
be taken as an index of inefficiency.
To estimate the magnitude of technical inefficiency prevailing across firms in the particular
industry in question, we follow the procedure of Battese and Coelli (1993) and Lundvall and
Battese (2000). It may be noted that in (1) there are two error terms. One is ui, a non-negative
random variable introduced so as to measure the magnitude of technical inefficiency in production
prevailing in the ith firm. The other is the usual error term, vi. It is assumed that the vi are

independently, identically normally distributed with mean zero and variance σ v , and the ui are
2

independently distributed from a normal distribution with mean

μ i and variance σ u2

zero. Further, the vi and ui are assumed to be independent of each other.
3
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Several empirical studies have investigated the determinants of TEs at the firm level through a
two-stage procedure. In the first stage, efficiency indices for individual firms are estimated by
fitting a stochastic frontier, and in the second stage, the estimated efficiency levels are regressed
on firm-specific factors (see, for an example in the Indian context, Goldar et al., 2004, and
Nikaido, 2004). Such an approach has, however, been argued to suffer from an inconsistency of
assumptions (see Coelli et al., 1998, pp. 207-209, and Kumbhakar and Lovell, 2000, pp. 262-264,
for discussion of this point and for references to other relevant studies).
An alternative approach, developed by Battese and Coelli (1993), seeks to estimate and
explain firms’ efficiency at the same time. We follow this approach here. This approach consists of
adding to (1) the following relation explaining the inefficiency of the ith firm in terms of a vector
of firm-specific variables, zi, and then estimating the vector of associated parameters, δ, along with
the parameters of frontier production function through a single-stage maximum likelihood method.
The mean technical inefficiency is thus written:
μi = δ ′ zi , (3)

where δ ′ is the transpose of δ. This assumption is consistent with the assumption that ui comes
from a truncation of N (δ ′ zi , σ u2 ) . Further, for this type of specification, we can easily obtain the
density function of ui conditional on

ε i = vi − ui

as well as the expected value of TEi given

i.e., E ⎡⎣exp ( −ui ) ε i ⎤⎦ (for details, see Battese and Coelli, 1988, 1993).

εi ,

3. Sources of data and model:
We measure the technical efficiency of manufacturing Industries for 15 major States over the
period from 1981-82 to 2001-02. The data used in this study for different manufacturing Industry
are collected by the Central Statistical Organization (CSO) of the Government of India through its
ASI. We use five variables in our empirical analyses. For output we use date on gross value added.
The gross measure of value added is obtained by adding depreciation to net value added. The date
on gross value added is deflated using industry specific wholesale prices (at 1993-94 prices). For
labor input, the total number of persons employed is used. Net fixed capital stock is taken as the
measure of capital input. The construction of net fixed capital series has been done by perpetual
inventory Accumulation Method. Other inputs used are Material and Fuel. Data of material & fuel
are collected from the reported series of material and fuel (ASI). Material and Fuel inputs are
deflated by appropriate price indices of each industry.
To measure the technical efficiency of States overtime and to explain some factors of
technical inefficiencies, we are using a stochastic frontier production function, along with an
inefficiency model as proposed by Battese and Coelli (1995). We employ the model developed by
Battese and Coelli, as the stochastic frontier production and the technical inefficiency functions
can be estimated simultaneously.
We assume that the frontier production function is of Cobb-Douglas Form as given in
equation (1)
4

4

j =1

j =1

InYit = β 0 + ∑ β In X jit + βtT + ∑ βtj t x In X jit + Vit − U it .......... (1)

The subscripts i and t indicate the ith state and the tth year of observation respectively where
Ln Y represents output (gross value added), X1 represents capital stock, X2 represents labour

4
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employed, X3 represents Fuel and X4 represents Material. T is the time trend included in the
equation to allow frontier to shift over time.
The Vits are assumed to be independently and identically distributed normal random variables

with mean zero and variance, σ v ; and
2

the

U it s

are non-negative random variables, associated with technical inefficiency, which are

assumed to be independently distributed, such that Uit is the truncation (at zero) of the normal
distribution with mean,

μit , and variance σ 2 .

where µit is defined as follows:

μit = δ 0 + δ1 (Industrial disputes) + δ 2 (Trade
Population) + δ 4 Reforms Dummy + δ 5 (Time)................ (2)

openness index) +

δ3

(Bank /

We have considered certain factors that have very important influence on the industrial
efficiency. These factors may be economic or non economic in character. One of the most
important factors is the man days lost due to industrial disputes resulting strikes and lockouts in
different states over the year of our study.
Industrial disputes affect efficiency in at least two ways –direct and indirect effect. Consider two
production units A and B both using the same amount of labor now suppose there is a loss of man
days due to industrial disputes in A. Consequently A will be able to produce less output than B
with the same labour.This is a direct loss of efficiency. On the other hand, industrial dispute lowers
the morale of both the worker & employees .This loss in cohesion again crop up in reduced
efficiency. This is the indirect effect on efficiency. In short the atmosphere in industrial disputes is
not very conducive in a healthy work environment that is so necessary in efficient production.
Many trade economists think that there is a relationship between trade & manufacturing
efficiency. There are many mechanisms by which a liberal trade regime should affect efficiency in
manufacturing. The first mechanism arises from the fact that in order to compete against
international producers, domestic firms must adopt newer & more efficient technology. The
second reason arises from the difficulty of replacing imports of intermediate & capital goods by
domestically produced goods. Increased availability of better as well as differentiated imported
intermediates & capital goods should lead to higher output & improved efficiency for industries in
developing countries. The third explanation for efficiency improvement is that higher volumes of
exports & imports increase international technical knowledge spillovers. Increased access to
knowledge in turn leads to better improvements to the manufacturing process. In this way
efficiency may increase. To explore the relationship between trade & efficiency we have used the
trade openness index as constructed by Margit, Kar & Maity,(2007). The purpose of construction
of this index is to study how Indian States are “Open” with respect to international trade. This
methodology can be applied to the Indian case where state level trade data is not available. This
trade openness may have positive impact on productivity and growth. Openness exposes countries
to the most advanced new ideas and methods of production dictated by international behavior and
thus it enhances efficiency. Here we will see whether there is any impact of trade openness on
efficiency. If a state has a high production share of the item which is chief export items of the
country, then it can be inferred that this state is contributing more to exports than others. And the
state is more “open”. Correspondingly if a state has high production value of import substitutes
5
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then it must be relying less on imports and hence is not so “open”. Thus, in their study, a state to
be open requires consistency of its production structure with the trade pattern of the country.
Infrastructural development is very crucial for the development of industrial sector in a state.
Banking facilities in a state is an important component of infrastructure. Banks usually cater the
financial needs for the promotion, expansion and upgradation of industrial sectors of a state.
Depending upon the bank per population ratio we can classify different states as highly developed
states, moderately developed states and low developed states. Developed states may have some
positive impact on productivity and efficiency. So in our study we can have a proportional relation
between bank per population ratio and efficiency.
The time trend is included in the model to allow the inefficiency effects to change over time.
A dummy variable is included to capture the effect of the changed economic environment on
technical inefficiency. The dummy takes value zero till 1990-91 and there after one.
4. Empirical Results
The frontier production function defined by (4) and the inefficiency model defined by (5) are
estimated simultaneously by using maximum likelihood method for five industries separately
(Manufacture of food products, Manufacture of Basic Metals, Manufacture of Chemicals and
Chemical Products, Manufacture of Rubber, Plastic products, coke & petroleum products and
Manufacture of Machinery & equipments). For estimating the model (4) and (5) we have used
Frontier Computer programme (Version 4.1) described in Coelli (1994).
First we test for some restrictions on the production Frontier and inefficiency model. For this
we use the generalized likelihood-ratio (LR) statistic. This test statistic has a chi-square (or a
mixed chi-square distribution) with degrees of freedom equal to the difference between the
parameters in the null and alternative hypothesis. Table-1 presents the results of these tests.
Table 1 : Generalised Likelihood-Ratio tests of hypothesis for parameters of the Stochastic
Production functions
Null Hypothesis

1. No Technical change
H0=β5=β6=β7=β8=β9=0
2. No Technical
inefficiency
γ==δ1=δ2=δ3=δ4=δ5=0

Machinery &
equipments

Basic
Metal

Critical
value

29.24

Chemical & Rubber,
Food
chemical Plastic coke
products & petroleum
products
–12.18
9.40
7.7
25.04

13.34

227.44

11.07*
9.24#
11.91**

155.91

21.59

73.64

*All critical values are at 5 percent level of significance.
#All critical values are at 10 percent level of significance.
**The critical value for the test involving =0 are obtained from Table 1 of Kodde & Palm (1986).

The null hypothesis which includes the restriction that γ is zero does not have a chi square
distribution. In this case the LR statistic follows a mixed chi-square distribution with the degress
of freedom are q+1 and q is the number of parameters which are specified to be zero.
The first null hypothesis of no technological progress at the frontier is rejected for Machinery
& equipments industry, chemical & chemical product industry and food industry, implying shift of
the production frontier over time. The second null hypothesis of no technical inefficiency effects
is rejected in all industries. Thus, given that the technology can be described by the stochastic
6
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frontier, industries can not be supposed to be technically efficient. The parameter γ measures the
proportion of the total variability in output due to variation in technical efficiencies. We can see
from the results of table 3 that there is evidence that Stochastic frontier model is an appropriate
specification, since γ is statistically significant in all the industries. Hence the inefficiency effects
are important, as indicated in Table 3 also, with the rejection of null hypothesis that γ = δ =0.
Technical efficiency score for each state in the five industries are predicted for each year. The
TE scores are further classified into pre-reforms period (1980-81 to 1990-91) and post-reforms
period (1991-92 to 2001-02). The average level of technical efficiency scores are calculated for
each state in the five industries in two sub period and for the entire period of study. From Table-2
we can see that majority of the States have shown a decline in the level of technical efficiency
scores in the post reforms period expect in the Rubber, Plastic, Petroleum & coal product industry.
In that industry we have seen a substantial increase in level technical efficiency in all the 15 States
of our study. Graphically we have also plotted the efficiency scores of best performing state,
medium performing state, &worst performing state in Rubber, Plastic and petroleum sector.
Among the five manufacturing sectors only in this sector we have seen a increasing trend in the
efficiency score.
We also estimated the technical inefficiency levels in the 5 manufacturing industries and the
results are presented in Table 3. The estimates of the inefficiency model (given in table 3) give
how the technical inefficiency is related to variables of our interest.
The coefficients of industrial dispute have significant positive sign in Machinery &
equipments and chemical & chemical product industries. In these two industries industrial disputes
has an unfavorable effect on technical efficiency over different States of our study. Industrial
disputes are the result of clash of interest between the employee and employer. Absence of suitable
environment to work leads to fall in the level of efficiencies in two industries of our study. In the
rest of three industries the industrial disputes have insignificant unfavorable impact on efficiencies
Trade openness index has significant positive effect on technical efficiency in Basic metal &
Rubber, Plastic & Petroleum industries. In chemical & chemical products industry the trade
openness index has significant positive sign, i.e, trade openness increases the level of inefficiency.
The counter intuitive result in the case of chemical & chemical product industries may be
explained due to persistence of structural constraints, an obsolescence of the applied technology. It
may be that existing chemical industries in India were using some obsolete technology that did not
permit further fall in cost as the market is opened up. This may have raised the inefficiency.
Expansion of bank branches, i.e. bank per population has a significant negative effect on
technical inefficiency in three industries, i.e. Machinery & equipments, Basic Metal and chemical
& chemical product. As bank per population increases in different states, it increases the level of
technical efficiency in these three industries. The bank per population ratio can be used to classify
states into highly developed, moderately developed & low developed. With the increase in this
ratio the level of efficiencies have increased in three industries of our study.
The dummy variable representing the change in economic policy environment since 1991 has
a significant positive sign in Machinery & equipments and basic metal industries. This indicates
that the change in the policy has an unfavorable effect on its efficiency. In chemical & chemical
product industry the reform dummy has a significant negative sign, indicating that post 1991
period has a favorable effect on its efficiency.

7
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The estimated value of δ5 (Time) is positive and statistically significant in machinery &
equipments, Basic metal and chemical & chemical product industries. This indicates that
inefficiency has increased over time in these three industries of our study. In Rubber Plastic
petroleum industries the coefficient has significant negative sign. It indicates that out of the 5
industries of our study, this is the only industry where efficiency has increased over time.
5. Conclusions
In this paper we use state level data on manufacturing inputs & outputs from Annual Survey of
Industries for the years 1981-82 through 2000-01 to measure the technical efficiency in five
selected manufacturing industries in India utilizing a stochastic frontier approach. In this analysis
we have used a panel of 15 Indian States over the 21 years period (1980-81 to 2000-01). Our
analysis showed that technical efficiency levels have decreased in four manufacturing sectors in
the post reform period and increased only in one. Among the factors that influenced efficiency,
man days lost due to industrial dispute has a negative effect while trade openness seems to boost
efficiency. The infrastructural parameter such as bank per population has also a favorable effect.
To analyze the effect of liberalization on efficiency ,we also include a trend term that will capture
the change in efficiency over time(trend).It shows a declining trend in efficiency levels in all the
manufacturing sectors expect one(Rubber,plastic,petroleum & coal products).
In this paper, we began with the expectation that liberalisation in India is likely to increase the
level of efficiency on manufacturing sector. But here we found that the level of efficiency has
fallen. The factors like trade openness, bank branches per population have favorable impact on
efficiency. These result seemed to contradict our general findings regarding the increasing
inefficiency in the post liberalization period. However liberalization is a very broad process
involving many types of structural reforms. Increase in trade openness, bank branches is only a
part of it. Thus this is a partial effect while the former (the effect of liberalization) is a general
effect. It is not necessary that they should converge. Industries have various structural constraint,
technological obsolescence, inflexibilities etc. Liberalization is bound to affect these in a negative
way, though trade openness is by itself may be beneficial, by creating larger markets for the
outputs. On the whole though reforms seemed to have a negative effect on efficiency, it is mostly
cluster of other factors that are responsible for this seemingly perverse result.
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Table-2 Technical efficiency scores in five industries
Food industries

Machinery & equipments

Pre.GM

Post.GM

overall

Pre.GM

Post.GM

overall

MEAN

Mean

mean.(GM)

MEAN

Mean

mean.(GM)

AP

0.774

0.719

0.744

AP

0.926

0.926

0.926

ASSAM

0.815

0.827

0.821

ASSAM

0.948

0.922

0.934

BIHAR

0.759

0.783

0.772

BIHAR

0.953

0.928

0.94

GUJRAT

0.792

0.729

0.758

GUJRAT

0.92

0.935

0.928

HARAYANA

0.906

0.825

0.863

HARAYANA

0.932

0.907

0.919

KARNAT

0.877

0.883

0.88

KARNAT

0.949

0.931

0.94

KERALA

0.912

0.898

0.905

KERALA

0.909

0.878

0.893

MP

0.792

0.715

0.751

MP

0.939

0.919

0.928

MAH

0.901

0.881

0.89

MAH

0.954

0.957

0.956

ORRI

0.786

0.56

0.658

ORRI

0.904

0.931

0.918

PUNJ

0.911

0.915

0.913

PUNJ

0.899

0.892

0.895

RAJ

0.566

0.678

0.623

RAJ

0.907

0.913

0.91

T.NADU

0.881

0.836

0.857

T.NADU

0.917

0.898

0.907

UP

0.749

0.748

0.748

UP

0.931

0.941

0.936

WB

0.679

0.603

0.638

WB

0.934

0.935

0.935

AP

0.74

0.511

0.609

AP

0.672

0.805

0.738

ASSAM

0.817

0.687

0.746

ASSAM

0.505

0.354

0.419

BIHAR

0.866

0.253

0.468

BIHAR

0.484

0.179

0.302

Basic metal

Chemical & chemical products

GUJRAT

0.825

0.668

0.738

GUJRAT

0.816

0.681

0.743

HARAYANA

0.838

0.762

0.797

HARAYANA

0.722

0.668

0.693

KARNAT

0.585

0.674

0.63

KARNAT

0.861

0.861

0.861

KERALA

0.834

0.793

0.812

KERALA

0.901

0.821

0.858

MP

0.819

0.631

0.715

MP

0.77

0.777

0.774

MAH

0.89

0.562

0.7

MAH

0.875

0.791

0.83

ORRI

0.732

0.739

0.736

ORRI

0.542

0.255

0.348

PUNJ

0.819

0.62

0.708

PUNJ

0.829

0.802

0.815

RAJ

0.701

0.328

0.471

RAJ

0.726

0.812

0.77

T.NADU

0.767

0.58

0.663

T.NADU

0.785

0.717

0.749

UP

0.847

0.786

0.814

UP

0.724

0.741

0.733

WB

0.689

0.649

0.668

WB

0.572

0.732

0.651
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Rubber,plastic ,petroleum
Pre.GM

Post.GM

overall

MEAN

Mean

mean.(GM)

Pre.GM

Post.GM

overall

MEAN

Mean

mean.(GM)

AP

0.438

0.88

0.632

MAH

0.491

0.9

0.674

ASSAM

0.464

0.955

0.677

ORRI

0.454

0.89

0.646

BIHAR

0.537

0.955

0.726

PUNJ

0.414

0.784

0.579

RAJ

0.374

0.759

0.542

0.44

0.839

0.617

GUJRAT
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Table – 3

Intercept
In (K) (Capital)
ln Lab (L)
Ln Fuel (F)
Ln Materials

β0
β1
β2
β3
β4

–.345(–.385)
.520(5.80)
.544(5.55)
.061(–.797)
.044(.405)

–2.87(–3.14)
.590(8.15)
–.0063(.070)
.100(.924)
.254(2.79)

Chemical &
Chemical
Products
–1.98 (1.88)
.331(4.09)
.303(3.17)
.113(1.26)
.361(4.16)

Time (t)

β5

.148(2.41)

.119(1.70)

–.167(1.78)

–.059(–.610)

t* Ln(k)
t * Ln (L)

β6
β7

–.030(–4.79)
–.001(–.1.63)

–.010(–1.51)
.0062(.838)

.014(2.00)
–.013(–1.67)

.0009(.114)
–.0007(–1.28)

t * Ln(F)

β8

.006(.969)

–.0165(1.81)

–.006(–.937)

.0020(.270)

t* Ln (M)
In efficiency model :
Constant
Industrial disputes
Trade Openness Index

β9

.033(3.90)

–.011(–1.49)

.005(.751)

–.0017(–.249)

δ0
δ1
δ2

–.991(–3.80)
.481(3.50)
.0155(.903)

–7.53(–6.25)
.017(.023)
–.442(–7.83)

–7.51(–9.19)
2.47(5.42)
.484(7.80)

1.63(5.21)
.0281(.413)
–.047(–3.67)

Bank/ Population

δ3

–19.91(–2.66)

–15.20(–3.99)

–75.9(–4.46)

–.916(–1.00)

Pre/Post
Reforms
Dummy
Time
Variance parameters :
σ2
γ

δ4

.755(2.03)

1.57(1.61)

–2.53(–4.93)

.040(.226)

3.01(1.75)
.577(1.17)
–.186(–
1.25)
–52.53(–
1.34)
.277(.488)

δ5

.564(3.80)

.380(6.30)

.438(7.06)

–.076(–3.92)

.324(.667)

.155(7.06)
.734(12.24)

2.80(7.11)
.983(247.17)

1.96(6.74)
.982(205.70)

.211(19.03)
.020(1.90)

.445(1.41)
.910(15.70)

17.807
13.34

–153.61
227.44

–121.54
155.91

–204.93
21.59

–53.54
73.64

LLF
LR of one sided error

Machinery &
equipments

Basic Metal &
alloys

Rubber, Plastic
Petroleum & coal
Products
.681(.586)
.228(2.24)
.0002(–.004)
.240(2.45)
.441(4.73)

Food
1.79(1.74)
.221(2.17)
.484(6.97)
.629(5.57)
–.257(–
1.97)
–.140(–
1.65)
.0097(1.12)
–.010(–
1.99)
–.033(–
3.75)
.030(2.92)

Figures in the bracket represent t value.
The coefficients (δ0 -δ5 ) are determinants of inefficiency: a positive coefficient implies that the variable increases
inefficiencies or decreases efficiency
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Abstract
This paper identifies whether there has been a change in the level or growth or both in the level as well as
growth of output of 17 major states of India and in the All India level in Pharmaceutical Industry in the post
liberalization period since 1991-92 using recent advancement of structural break analysis of modern time
series econometrics by using the data on gross value added for the period 1983-84 to 2007-08 and tested for
exogenous structural break in the level, growth and both in the series of output of Pharmaceutical industry in
the 17 major states as well as in All India level. This paper concludes that for the states like Andhra Pradesh,
Gujarat, Haryana, Maharashtra and Rajasthan the underlying process is TS for the Model A and Model B
supporting the evidence of deterministic trend but no statistical evidence of one time structural break is
found. In case of Karnataka, there exists onetime exogenous structural break in Model B only. For Madhya
Pradesh, there exists one time exogenous structural break in Model A only. For the states like Assam,
Punjab, Tamilnadu and West Bengal, all the three models are TS supporting the evidence of deterministic
trend. In case of West Bengal only, there is statistical evidence of structural change after 1991-92 and also
the evidence of one time structural break in the level, growth and both in the level and growth of the series of
output of Pharmaceutical industry.

Introduction
Since independence the Indian Pharmaceutical industry (IPI) has gone through several phases in
it’s growth process. Particularly in the 1980’s large scale production of bulk drugs was started by
the indigenous sector with the change in the patent law in 1972, and after 1990s significant
changes occurred in Pharmaceutical sector with the introduction of trade liberalization measures
like signing of TRIPS agreement in 1994 and delicensing of the drugs which led to manifold
increase in the competition among the domestic firms and foreign companies in 1990s and hence
there was sharp and steady increase of production.
The literature survey revealed that very little attempt has been made to analyze the behaviour
of growth process of IPI quantitatively and the econometric studies are not too much. Mention
may be made of the few studies like Ghose and Chakraborty (2010), Mazumdar & Rajeev(2009),
Ghose and Chakraborty (2008) and Nagarajan and Barthwal (1990), Chaudhuri (2005).
Chaudhuri (2005) in his study along with the other characteristics discussed the rise and
growth of the Pharmaceutical Industry in India and also the growth and prospects of generic
Pharmaceutical exports from India. Nagarajan and Barthwal (1990) examined how the profitability
of the firm and the growth rate are affected for 38 pharmaceutical firms by the firm specific
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variables like the size of the diversification, vertical integration and advertising intensities given
the market structure and external constraints over the period 1970-82. Ghose and Chakraborty
(2008) analyzed the growth performance of IPI by estimating the growth rates of output using data
on gross value added and net value added and also estimated the growth rate of employment and
capital labour ratio and also of productivity of labour, capital and total factor productivity.
However this study did not use the testing based on recent rigourous time series econometrics.
Mazumdar & Rajeev (2009) using firm level data, examined some characteristics of IPI like the
technical efficiency, technological gap ratio and productivity change of IPI, which has to do
something with the growth process, across different groups which are formed on the basis of size,
strategies and product varieties and concludes that vertically integrated firms that produce both
bulk drug and formulation exhibit higher technological innovation and efficiency and also
concluded that increased export earnings do not necessarily lead to higher efficiency. Ghose and
Chakraborty (2010), although used the recent rigourous time series econometrics tested for both
exogenous and endogenous structural break at the All India level for the period 1973-74 to 200708. They concluded that there is break only in the level of the output series of IPI and at the year
1991-92. There is also the evidence of positive and significant structural change after 1991-92 in
both the cases of endogenous and exogenous structural break.
The perusal of the literature suggests most of the studies are concerned with all India level
and there is dearth in the study to analyse the growth process of Indian Pharmaceutical industry
using state level data specifically using modern econometric time series approach. The present
paper contributes to the literature from the above perspective and test for exogenous structural
break in the series of output of IPI for 17 major states of India for the period 1983-84 to 2007-08
taking 1991-92 as the break point. The reason for taking 1991-92 as the break point is that most
of the liberalization process in the Indian economy takes place since 1991-92 and it will be
interesting to see whether the growth process of IPI had changed since 1991-92.
The format of the present paper is as follows:
Section 2 gives the methodology and data sources. Section 3 presents the result of
analysis. Section 4 summarizes the conclusion of this study.
2. Test for Exogenous Structural Break
2.1 Methodology
In the early eighties a major debate was going on about the nature of the macroeconomic data due
to Nelson and Plosser (1982) and they found that most of the macroeconomic data follows
Difference Stationary (DS) rather than Trend Stationary (TS). A TS process implies that the effect
of random shock is temporary around a trend and the variance of the series is independent of time
whereas DS process implies that this random shock has a permanent effect and the variance of
series is not constant but time dependent. The unit root test is performed to understand whether the
series is DS or TS which is as under:
∆Yt =δ0+δ1t+γYt-1+Ut where Ut =αUt-1+εt
Failure of rejection of null hypothesis, H0:γ=0 , implies that the underlying series is DS. The
problem that the coefficient of Yt-1 does not follow the standard t distribution was solved by
Fuller, who obtained limiting distribution of this coefficient. These distributions were
approximated empirically by Dicky(1976). McKinnon (1990) has derived critical values from a
much larger set of replications.
In his path breaking work Perron (1989) concluded that in the presence of structural break the
standard unit root test is not consistent against trend stationarity and suggested a procedure which
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is appropriate for testing unit root in presence of one time structural break in the series. The
structural break is assumed to be exogenously determined from consideration of visual
examination of the plots of the data. In the presence of exogenous structural break the method is
based on the following models:
….Model A
ΔYt = λA+ βA DUt+ ηAt + μA D(TB)t +(φA-1)Yt-1 + ∑δi∆Yt-1+ξi
…..Model B
ΔYt = λB+ βB DUt+ ηBt + πB D(TS)t +(φB-1)Yt-1 + ∑δi∆Yt-1+ξi
….Model C
ΔYt = λC+ βC DUt+ ηCt + πC DTt+ μC D(TB)t +(φC-1)Yt-1 + ∑δi∆Yt-1+ξi
Where ξi ~ iid (0,σ2)
An exogenous break in the level only is permitted in Model A, an exogenous break in the growth
only is permitted in Model B and Model C permits exogenous break in both the level and growth.
The variables DUt, D(TB)t, D(TS)t and DTt can be defined as follows:
DUt is the post break dummy
if t>TB
DUt = 1
=0
otherwise.
TB(1<TB<T) refers to the time break, T being the total time period.
D (TB)t is the dummy for the structural break if exogenous structural break only in the level of the
series is considered (Model A) and
D (TB)t = 1 if t = TB+1
= 0 otherwise,
D (TS)t is the dummy for the exogenous structural break only in the growth of the series (Model
B) and
D(TS)t = t-TB if t> TB
= 0 otherwise
DTt is the dummy for the exogenous structural break both in the level as well as in the growth of
the series (Model C) and
if t> TB
DTt = t
=0
otherwise
The break point TB is taken as 1991-92 in this paper because in India since 1991 major
industrial and trade liberalization policies were introduced. The existence of exogenous structural
break after 1991-92 is tested separately for Model A, Model B and Model C. In the above
regression equations the error term is a white noise term. Now this model is appropriately nested
in the testing framework under the null hypothesis of unit root, the alternative being trend
stationarity. The null and alternative hypothesis is specified as follows:
H0A : φA-1=0, ηA=0, βA =0 and H1A : φA-1≠0, ηA≠ 0 , βA ≠ 0
H0B : φB-1=0, ηB=0, πB =0 and H1B : φB-1≠0, ηA≠ 0 , πB ≠ 0
H0C : φC-1=0, ηC=0, πC =0 and H1C : φC-1≠0, ηC≠ 0 , πC ≠ 0
The different coefficients of Model A, Model B and Model C can be interpreted as follows:
• Statistically significant coefficient of Yt-1 implies that the underlying series is TS and has
deterministic trend and if the coefficient of time is also statistically significant and
positive (negative) it suggests that the underlying process is TS around a deterministic
positive (negative) trend. Also if the coefficient of DUt is statistically significant then it
can be inferred that there exists significant structural change after the break point. The
constant term if found significant then it can be concluded that there exists a drift
parameter.
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But if the coefficient of Yt-1 is insignificant and the coefficient of time is
statistically
significant and positive (negative) it implies that the degree of instability increases
(decreases) over time.
•

If the coefficient of D(TB)t, D(TS)t and DTt are statistically significant and the series is of
TS type then it can be inferred that there exist a significant structural break in the level,
growth and both in the level and growth of the series of output respectively in IPI for that
period.
In this paper Ordinary Least Square Estimation method has been used but the coefficient of
Yt-1 cannot be tested by the standard percentiles, as originally provided by Fuller (1976). So the
coefficient of Yt-1 has been tested using Perron’s table which can be found in his paper (Table-IV,
page-1376). Although Perron has suggested a method for choosing appropriate lag length i.e. to
start with a reasonably high value of k, k being the lag length and to choose that particular k, say
k*, such that the value of the statistic for k* is greater than 1.64 in absolute value and for all other
is less than 1.64 but in this paper Perron’s procedure has not been followed because it is sensitive
to a particular value of “t” statistic around 10% level of significance. Rather this paper follows a
different method of finding out the proper lag length i.e. first the correlogram is plotted and then
by studying the partial autocorrelation function (PACF) the appropriate lag length is chosen. The
PACF of each of the 17 major states of India suggests that the series are of AR (1) type with the
autocorrelations dying out and only the first partial correlation coefficient being significant for all
the states excepting 4 states such as Assam, Jammu & Kashmir, Orissa and West Bengal.
2.2. Data Sources
The present paper uses the data on gross value added (Y) for 17 major selected states of India
namely Andhra Pradesh, Assam, Bihar , Gujarat , Haryana , Himachal Pradesh , Jammu &
Kashmir, Karnataka , Kerala, Mahasashtra, Madhya Pradesh, Orissa, Punjab , Rajasthan,
Tamilnadu, Uttar Pradesh and West Bengal as well as for All India level for the period 1983-84 to
2007-08 obtained from the various issues of “Annual Survey of Industries, Summary Results for
the Factory Sector” published by Central Statistical Organisation, Government of India.
3. The empirical findings:
The results of the present paper can be discussed under the following heads:
3.1 Exogenous Structural Break in the Level of the series (Test for Model A)
Table 1 reveals that for the states like Andhra Pradesh, Assam, Gujarat, Haryana, Madhya
Pradesh, Maharashtra, Punjab, Rajasthan, Tamil Nadu and West Bengal the underlying series is of
TS type. For Andhra Pradesh only, the coefficient of time is positive and statistically significant
and so there is an upward positive deterministic trend. For the states like Gujarat, Maharashtra,
Punjab, Rajasthan and Tamil Nadu the coefficient of DUt are positive and statistically significant
suggesting a positive structural change after 1991-92. There is statistical evidence of one time
structural break in the level of the series for Madhya Pradesh and West Bengal. In case of West
Bengal as the coefficient of time and the coefficient of DUt are found to be negative and positive
respectively and both are statistically significant, it can be said that there occurred a positive
structural change after 1991-92 but over the entire period of study there exists a negative
deterministic trend.
For the states like Bihar, Himachal Pradesh, Jammu & Kashmir, Karnataka, Kerala, Orissa and
Uttar Pradesh as well as for All India the underlying series is of DS type. Only for Himachal
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Pradesh, Jammu & Kashmir and Karnataka, the coefficient of time are positive and statistically
significant implying that the variance of the stochastic trend increases over time for these states.
3.2 Exogenous Structural Break in the growth of the series (Test for Model B)
The figures of Table 2 concludes that in case of the states like Andhra Pradesh, Assam, Gujarat,
Haryana, Karnataka, Maharashtra, Punjab, Rajasthan, Tamilnadu and West Bengal, the underlying
series is of TS type. The coefficient of time is not significant for any of the above states. Only for
Karnataka and West Bengal, the coefficients of DTs are significant and are positive and negative
respectively and hence there is one time positive and negative structural break respectively for
these states in the growth of the series. Also in case of West Bengal the coefficient of DUt is
positive and significant and so there occurred a positive structural change after 1991-92 in the
growth of the series.
For the states like Bihar, Himachal Pradesh, Jammu & Kashmir, Kerala, Madhya Pradesh,
Orissa and Uttar Pradesh and also for All India the underlying series is of DS type. In case of only
All India there is the evidence of negative trend suggesting that variance of stochastic trend
decreases over time.
3.3 Exogenous Structural Break in the Level and growth of the series (Test for Model C)
From Table 3 it can be said that in case of the states like Assam, Punjab, Tamilnadu and West
Bengal, the underlying series is of TS type. The coefficient of time is not significant for any of the
above states. Statistical support of one time negative structural break and also of positive structural
change in the level and growth of the series of output in case of West Bengal are found as the
coefficient of DTt and DUt are negative and positive respectively and are both statistically
significant. The coefficient of DUt is found to be positive and statistically significant and so there
lies the statistical evidence of structural change after 1991-92 in case of Punjab and Tamilnadu.
For the states like Andhra Pradesh, Bihar, Gujarat, Haryana, Himachal Pradesh, Jammu &
Kashmir, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Orissa, Rajasthan and Uttar Pradesh
the underlying series is of DS type. The coefficient of time is not found to be statistically
significant for any of the above states.
The summary of the above results can be visualized from Table 4.
4. Conclusion
This paper attempts to test whether there has been a change in the level, growth or both in the level
as well as growth of the series of output of Pharmaceutical industry in the 17 major states of India
as well as in the All India level in the post liberalization period since 1991-92. The study uses the
data on gross value added for the period 1983-84 to 2007-08 and tested for exogenous structural
break in the series. Three alternative specifications of the model is tested for: Structural break in
the level (Model-A), Structural break in the growth (Model-B) and Structural break in both the
level as well as growth of the series (Model-C). The major conclusion of this paper are as follows:
• In case of the states like All India, Bihar, Himachal Pradesh, Jammu & Kashmir, Kerala,
Orissa and Uttar Pradesh the underlying process is of DS for all the three models
implying the presence of stochastic trend and there does not exist any onetime exogenous
structural break in the level or growth or both in the level and growth of the series of
output of Pharmaceutical industry for these states.
• For the states like Andhra Pradesh, Gujarat, Haryana, Maharashtra and Rajasthan the
underlying series is of TS for Model A and Model B. For all these states Model C is DS
supporting the evidence of stochastic trend. Thus a meaningful interpretation of the
17
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situations of all these states must be based on Model A and Model B. For all these states,
there is no evidence of one time structural break in the level or growth of the series of
output. In case of Andhra Pradesh, for Model A, the coefficient of time is positive and
statistically significant suggesting that there exists a positive upward deterministic trend
but for Model B although the coefficient of time is positive but is statistically
insignificant. For Gujarat, Maharashtra and Rajasthan, in case of Model A, the coefficient
of DUt is positive and significant and so there exists the statistical support of positive
structural change after 1991-92. For Haryana, neither Model A nor B shows any evidence
of structural break.
• For Karnataka and Madhya Pradesh, the result is different. In case of Karnataka, Model B
is TS supporting deterministic trend and Model A and Model C are DS supporting
stochastic trend. Thus a meaningful interpretation of the situation of this state must be
based on Model B. From Model B, one can conclude that there exist positive significant
structural break in the growth of the series for that period. Whereas for Madhya Pradesh,
Model A is TS and so has deterministic trend but Model B and Model C are DS and
hence has stochastic trend. Thus a meaningful interpretation of the situation of this state
must be based on Model A. From Model A, it can be inferred that there exists significant
negative structural break in the level of the series.
• For the states like Assam, Punjab, Tamilnadu and West Bengal, all the three models are
of TS and so have deterministic trend. In case of Assam, there exists no statistical
support of structural break in the level or growth or both in the level and growth of the
series of output of Pharmaceutical industry. For Punjab and Tamilnadu there exists the
evidence of positive structural change after 1991-92. For West Bengal, the coefficient of
time is negative and significant in case of Model A which shows that there exists a
negative deterministic trend in the series. The coefficient of structural break dummy is
negative and coefficient of post break dummy is positive and both are statistically
significant for all the three models suggesting a negative crash in the series and a
significant positive structural change in the level, growth and both in the level and growth
of the series of output of Pharmaceutical industry after 1991-92.
On the whole the analysis reveals that considering the series of output of Indian
Pharmaceutical industry, one can find that there was a (i) change in the level of the series for the
states like Gujarat, Maharashtra, Punjab, Rajasthan, Tamilnadu and West Bengal (ii) change in the
rate of growth of the series for the states like Karnataka and West Bengal and (iii) change in the
level as well as rate of growth of the series for the state West Bengal only after 1991-92, the year
when the liberalization process started taking place in the Indian economy.
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Table 1
Analysis of Exogenous Structural Break in the level (Model A)
Places

Constant

T

DUt

D (TB)t

Y t-1

Δ Yt-1

All India

17.044
(0.22)

-131.873
(.906)

15.391
(.639)

100.899
(.499)

-0.002
(.009)

-0.144
(.410)

AndhraPradesh

-49.554
(1.038)

45.501
(.506)

14.662
(2.168)**

-47.139
(.383)

-1.211
(3.548)#

0.373
(1.319)*

-0.371
(.335)
-0.091
(0.455)
166.67
(0.881)
3.456
(0.503)
-29.282
(1.061)
-3.431
(1.209)
-31.358
(1.216)
14.874
(1.079)
-3.325
(.156)
224.707
(1.247)
2.529
(0.87)
3.738
(0.279)
14.748
(0.692)
29.332
(0.727)
58.86
(1.096)
97.763
(3.35)***

0.013
(.006)
0.193
(.536)
561.52
(1.48)*
12.59
(.938)
-50.701
(.987)
-6.513
(1.156)
-61.332
(1.221)
48.345
(1.735)**
56.852
(1.289)
577.105
(1.622)*
7.315
(1.281)
45.079
(1.652)*
63.227
(1.491)*
128.601
(1.594)*
179.52
(1.673)*
265.013
(4.36)***

.169
(1.167)
0.024
(.888)
-17.521
(.736)
0.366
(.421)
5.862
(1.441)*
0.699
(1.75)**
11.468
(2.296)**
-2.217
(1.274)
2.544
(.925)
-15.89
(.722)
-0.394
(1.072)
0.537
(.314)
-2.607
(.965)
-3.284
(.647)
-8.431
(1.245)
-14.509
(3.85)***

-0.576
(.202)
-0.115
(.234)
-423.88
(.854)
-9.331
(.517)
20.788
(.325)
3.209
(.439)
3.566
(0.061)
-30.174
(.834)
-48.21
(1.837)**
-349.95
(.761)
-5.387
(.711)
-40.461
(1.141)
-50.885
(.907)
-94.714
(.886)
-119.722
(.858)
-200.83(2.744)***

-1.172
(5.162)###
--0.474
(1.978)
-0.88
(3.81)##
-1.009
(3.74)#
0.366
(1.461)
0.004
(.014)
-0.99
(2.883)
-0.755
(3.262)
-0.923
(3.513)#
-0.786
(3.653)#
-0.647
(3.182)
-1.034
(3.888)##
-0.828
(3.684)#
-0.903
(3.817)##
-0.627
(3.439)
-1.306
(6.914)###

Assam
Bihar
Gujarat
Haryana
Himachal
Pradesh
Jammu &
Kashmir
Karnataka
Kerala
Madhya
Pradesh
Maharashtra
Orissa
Punjab
Rajasthan
Tamil Nadu
Uttar Pradesh
West Bengal
•
•
•
•
•
•
•

Figures in the parenthesis shows the ‘t’values
*: significant at 10% level of significance
**: significant at 5% level of significance
***: significant at 1% level of significance
###: Significant at 1% according to Perron’s Table
##: Significant at 5% according to Perron’s Table
#: Significant at 10% according to Perron’s Table
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-0.212
(.925)
0.391
(1.89)*
0.396
(1.68)*
-0.961
(4.034)***

-0.04
(.204)
0.231
(1.089)
0.326
(1.458)*
0.394
(1.935)**

0.294
(1.382)*
0.372
(1.799)**
0.359
(1.737)**
0.432
(2.186)**
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Table 2
Analysis of Exogenous Structural Break in the growth (Model B)
TIME
D (TS)t
Y t-1
Places
Constant
DUt
149.207
-42.332
-3.905
30.561
-0.101
(1.189)
(.309)
(1.385)*
(1.228)
(.374)
All India
-8.002
54.858
6.398
11.014
-1.224
(.104)
(.631)
(.463)
(.728)
(3.654)#
Andhra Pradesh
Assam
Bihar
Gujarat
Haryana
Himachal Pradesh
Jammu &
Kashmir
Karnataka
Kerala
Madhya Pradesh
Maharashtra
Orissa
Punjab
Rajasthan
Tamil Nadu
Uttar Pradesh
West Bengal
•
•
•
•
•
•
•

0.009
(.005)
-0.023
(.074)
19.96
(0.06)
4.071
(.351)
0.521
(0.012)
0.761
(.164)
14.606
(.422)
1.774
(.077)
-3.658
(.099)
22.578
(0.077)
0.761
(.155)
-4.857
(.208)
-0.867
(0.023)
4.521
(0.065)
4.658
(0.052)
10.831
(0.216)

0.057
(.027)
0.2002
(.562)
371.08
(1.009)
10.396
(.794)
-34.461
(.734)
-3.601
(.667)
-50.095
(1.175)
33.21
(1.257)
41.88
(.977)
382.449
(1.135)
4.976
(.897)
28.979
(1.067)
41.383
(.997)
89.439
(1.135)
119.093
(1.61)*
159.815
(2.643)***

0.094
(0.286)
0.011
(.2001)
11.423
(.201)
0.22
(.108)
-0.083
(0.011)
-0.143
(.171)
3.292
(.521)
0.369
(0.09)
25.35
(.388)
23.979
(0.458)
-0.045
(.051)
2.213
(.532)
0.506
(0.078)
1.575
(0.128)
2.273
(0.143)
2.496
(0.281)

Figures in the parenthesis shows the ‘t’values
*: significant at 10% level of significance
**: significant at 5% level of significance
***: significant at 1% level of significance
###: Significant at 1% according to Perron’s Table
##: Significant at 5% according to Perron’s Table
#: Significant at 10% according to Perron’s Table
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0.103
(0.288)
0.019
(.304)
-24.59
(.396)
0.361
(.161)
7.396
(.886)
.910
(1.02)
12.769
(1.758)**
-2.339
(.525)
0.878
(.123)
-39.09
(.688)
-0.287
(.304)
-1.175
(0.261)
-2.511
(0.357)
-3.667
(0.275)
-9.809
(0.567)
-14.76
(1.498)*

-1.177
(5.172)###
-0.487
(1.971)
-0.845
(3.68)#
-0.986
(3.688)#
.295
(1.131)
0.021
(.065)
-1.231
(3.577)#
-0.721
(3.161)
-0.867
(3.354)
-0.771
(3.621)#
-0.626
(3.088)
-0.978
(3.62)#
-0.796
(3.57)#
-0.861
(3.652)#
-0.603
(3.337)
-1.204
(5.913)###

Δ Yt-1
-0.096
(.291)
.369
(1.336)*

-0.204
(.875)
0.374
(1.801)**
0.380
(1.608)*
-0.933
(3.95)***

0.058
(.259)
0.222
(1.039)
0.299
(1.328)*
0.390
(1.912)**

0.266
(1.217)
0.358
(1.706)*
0.342
(1.632)*
0.426
(2.133)**
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Table 3
Analysis of Exogenous Structural Break in the level as well as growth of the series (Model C)
Δ Yt-1
T
D(TB)t
DTt
Y t-1
States
Constant
DUt
All India
Andhra Pradesh
Assam
Bihar
Gujarat
Haryana
Himachal Pradesh
Jammu & Kashmir
Karnataka
Kerala
Madhya Pradesh
Maharashtra
Orissa
Punjab
Rajasthan
Tamil Nadu
Uttar Pradesh
West Bengal
•
•
•
•
•
•
•

152.854
(1.203)
-8.178
(0.103)
0.009
(0.005)
-0.023
(.072)
20.34
(.063)
4.105
(.346)
0.526
(0.012)
.725
(.154)
14.554
(.413)
1.748
(0.076)
-3.728
(.101)
25.180
(0.085)
0.776
(.157)
-4.959
(0.214)
-0.888
(0.024)
4.643
(0.067)
5.187
(0.058)
12.841
(0.334)

-386.951
(1.619)*
-29.044
(.2003)
-0.669
(0.192)
0.066
(0.109)
831.375
(1.357)*
11.431
(.520)
-122.816
(1.369)*
-14.02
(1.59)*
-184.964
(2.22)**
73.652
(1.631)*
57.563
(.827)
963.41
(1.679)*
10.547
(1.132)
60.601
(1.398)*
91.672
(1.336)*
173.289
(1.33)*
281.608
(1.627)*
456.909
(5.45)***

-6.382
(.222)
6.482
(.458)
0.094
(0.279)
0.011
(.195)
11.927
(.208)
0.236
(.111)
-0.077
(.011)
-0.129
(.153)
3.509
(.543)
0.436
(.106)
2.624
(.398)
25.128
(.478)
-0.04
(.048)
2.279
(.553)
0.523
(.081)
1.67
(.136)
2.415
(0.152)
3.009
(.441)

Figures in the parenthesis shows the ‘t’values
*: significant at 10% level of significance
**: significant at 5% level of significance
***: significant at 1% level of significance
###: Significant at 1% according to Perron’s Table
##: Significant at 5% according to Perron’s Table
#: Significant at 10% according to Perron’s Table
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149.702
(.743)
-34.584
(.273)
-0.445
(.150)
-0.097
(.189)
-480.06
(.932)
-9.102
(.483)
36.730
(.556)
4.66
(.631)
30.533
(.535)
-35.963
(.958)
-48.345
(.805)
-435.059
(.918)
-6.06
(.769)
-43.484
(1.182)
-56.715
(.974)
-103.861
(.935)
-142.123
(.985)
-250.985
(3.876)*

34.032
(1.33)*
10.368
(.661)
0.093
(.250)
0.017
(.267)
-35.96
(.567)
.158
(.068)
8.598
(.981)
1.013
(1.105)
13.847
(1.805)*
-3.281
(.717)
-0.098
(.013)
-50.28
(.861)
-0.431
(.445)
-2.118
(.467)
-3.823
(.533)
-6.026
(0.443)
-13.38
(0.757)
-22.85
(2.91)***

-0.068
(.247)
-1.242
(3.553)
-1.177
(5.04)###
-0.492
(1.929)
-0.88
(3.78)
-1.008
(3.643)
0.262
(.962)
-0.004
(.013)
-1.27
(3.532)
-0.783
(3.29)
-0.923
(3.412)
-0.817
(3.721)
-0.657
(3.147)
-1.035
(3.869)#
-0.838
(3.644)
-0.909
(3.866)#
-0.647
(3.473)
-1.449
(8.60)###

-0.159
(.462)
.383
(1.331)*

-0.201
(.838)
0.395
(1.88)**
0.394
(1.623)*
-0.921
(3.81)***

0.084
(.358)
0.240
(1.113)
0.326
(1.418)*
0.405
(1.973)**

0.289
(1.331)*
0.373
(1.77)**
0.361
(1.707)*
0.437
(2.182)**
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Table 4
Summary Results of Exogenous Structural Break Analysis
States
Gujarat
Maharashtra
Punjab
Rajasthan
Tamilnadu
Karnataka
West Bengal

Structural change
Level of the series
Level of the series
Level of the series
Level of the series
Level of the series
Rate of growth of the series
Level as well as rate of growth of the series
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Economics of Jamdani Handloom Product of
Phulia in Nadia District of West Bengal
Chittaranjan Das*
Assistant Professor of Commerce, V.S. Mahavidyalaya, Manikpara, Paschim Medinipur, West
Bengal
Abstract
Jamdani sharee manufacturing has a long tradition of repute and excellence as a handicraft. Being a labour
intensive handloom product it is produced with small amount of capital with substantial value addition. The
present study seeks to examine the economics of Jamdani handloom product and labour process of
production of jamdini cotton handloom product. Both gross profitability and net profitability in this industry
are substantial for the independent units while gross income generated for the artisans working under
different production organization is significant for livelihood. Variation in profitability across independent
units and tied units is significantly explained by both labour productivity and capital productivity while that
in units under cooperatives by capital productivity alone. For the industrial units taken together (60 units)
across the three production organizations the profitability variation is explained by labour productivity,
capital productivity and type of production organization. Production organization emerges as more
significant than either labour productivity and capital productivity to explain the variation in profitability
across the industrial units working under different production organizations.

Keywords: employment, handloom, gross profitability, labour productivity, production
organization.
1. Introduction
Handloom is one of the oldest cottage industries in West Bengal and from the past it is a key
element of state’s economy. The Handloom Census of 1987-88 indicated West Bengal population
of handloom weavers at 1246005, with 3,38,499 looms. Of this, almost 23% were members of the
poorer and relatively disadvantaged Scheduled Castes (SC). Amongst the population of weavers
almost 80% worked on a full-time basis as weavers, and the industry provided direct employment
to 304845 persons.
As per census conducted by the Ministry of Textiles, Govt of India in 1995-96, in West
Bengal there are 3,50,994 handlooms providing direct and indirect employment to about 6,66,514
persons. By the end of 2001-2002, 1, 83,628 handlooms were registered under 2203 working cooperative societies.
‘Jamdani’ – may be considered as a textile of excellence for its super fine qualities in the
fifteenth & sixteenth centuries. Excellence in weaving lies in the virtuosity of forms drawn from
the social, religious and natural environment and translated through a particular technique and the
weaver’s sensitivity to create a new art form. The motion of layout of Jamdani fabrics are directly
woven on loom by traditional weavers from their hereditary skill, experience and talent.
Traditional Jamdani motive are of geometric in concept, adopted from local flowers, birds, leaves,
zig-zag lines, and so on by the weavers who improved and evolved a directory of design of
“Dacca Gharana” These designs have its nomenclature Hazar-buti, Chand, Tara-buti, Dora*
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kata’ Dabutar- khop, Rose-leaf etc. Traditional jamdani sharees with geometrical designs are very
popular and continue to be woven by weavers originally migrated from Bangladesh. Being light
they are excellent for everyday wear in a tropical country like India.
Phulia is one of the place in Santipur Block of Nadia district. Area of Phulia is 142.29 square
kilometer. As per Census 2001, population of Phulia was 51,162. It is popular for good quality
handloom production particularly in Jamdani sharees. It has a good cultural and social tradition as
a centre of handloom production that’s why government of India selected this area for handloom
cluster. Estimated number of looms at Phulia and its adjoining area was 120003.
Against this brief historical backdrop the present note sets the following objectives for itself.
2. Objectives of the Study
The objectives of the study are as follows:
i) To examine the labour process of production of jamdini cotton handloom product, and
ii) To examine the economics of jamdani handloom units under different production
organizations of the industry, namely independent, tied to mahajan and cooperative, and
3. Methodology
We selected randomly twenty jamdani handloom household units from each organization of
production namely independent (Ind), cooperative (Copt.) and tied to mahajan . The relevant data
on employment, capital, production, and profit were collected from the sample units. The
reference period of the study is 2009. Simple statistical tools like mean, standard deviation and
coefficient of variation have been used to analyse the data.
4. Labour Process of Cotton Jamdani sharee
Marx discussed the labour process, the activity of production, in general terms as a process of
producing use values (Brewer, 1984) and analyzed the labour process "independently of the
particular form it assumes under given social conditions" (Marx, 1867: 173). He defines labour
process as "human action with a view to the production of use-values, appropriation of natural
substances to human requirements; it is the necessary condition for effecting exchange of matter
between man and nature" (Marx, 1867). To him, the labour process is not a peculiarity of
capitalism; it is a basic inevitable condition for human existence. Human beings, having
imagination, interact with material world in a purposive way so that their imagination is reflected
in an object at the end of every labour process. The labour process is composed of three elements2:
(a) personal activity of man, that is work itself, (b) the subject of that work (raw materials), and (c)
the instruments of labour (Marx, 1878). This is abstract of the labour process. The labour process
should here be rightly called the social labour process because the knowledge of the processes is
part of social tradition (Childe, 1964).
Sau, (2005), distinguished three stages or modes in the organization of the labour process (i)
putting-out system, (ii) manufacture, and (iii) modern industry. Labour process in handloom under
a putting –out system where the instruments of production are owned / processed by the artisan,
and the merchant capitalist advances the circulating capital (the wage fund and raw materials). The
artisan, working with his/her instruments, effects an alteration, designed from the commencement,
in the materials worked upon. The core of the artisan's instruments is the tool, which directly

3
2

Source:- Focused Group Discussion with WSC, HDO & Cluster Actors
See Singh (1990), The Political Economy of Unorganised Industry,P.20.
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interacts the material to change its shape. Although there is alienation from the product of one's
labour, it is the artisan who decides when to work and how much to work.
The labour process of cotton jamdani sharee can be divided into following stages:
i)

ii)
iii)

iv)
v)

vi)

Bleaching & Dyeing: At first, the cotton yarns are bleached with Bleaching Powder. There
after various types of dyes are used for colouring the yarns. Types of dyes depending on
nature of the colour and dyeing cost paid by master weavers and Mahajans. The bleached
and dyed yarns are dried in sun light putting on bamboo bars.
Sizing: In this stage sago or Boiled Rice or khoi is coated on the warp yarns that reduces the
yarn breakage and improves quality and efficiency of weaving.
Warping and Beaming: The warping is the next stage of making desired length and width
of warp sheet by combining many bobbins. After that transferring of warp sheet to a
weavers beam to mount on loom is called beaming. The length of the warping generally
varies from 20 to 40 sharees.
Pirn Winding: In this process weft yarns are transferring from hanks into bobbin/pirn of
the shuttles by use of hand Charkha and the pirn is used for weaving.
Designing: Designing through jacquard is the most important activity that creates
attractiveness and beauty of sharee. Innovative designs are collected from various sources
by the cooperative societies / mahajans and converts into jacquard designs.
Weaving: The weaving is performed by the skilled weavers of the family or hired weavers.
The looms being used are mainly traditional fly shuttle pit looms with jacquards.

Apart from the, above mentioned major steps are involved along with the use of both skilled
and unskilled labourers in the production process, viz. bleaching & dyeing, sizing, warping and
beaming, pirn winding, designing, weaving and packing. Most of the units do the jobs of all steps
except designing & first two steps either by household or hired workers. The larger independent
units or mahajan and co-operatives generally perform the jobs of first two steps (i.e., dubbing and
drying) by a set of regular hired workers at their own workshop. After dubbing and drying the
fibre these entrepreneurs finish the products at their own workshops at piece rate basis as well as
supply this processed raw materials to the units or artisans who are in contractual agreement with
them. Similarly these units also perform some parts of the manufacturing process taking raw
materials from a group of merchants or traders while these units (termed as tide units). Traders,
wholesalers, middlemen and master artisans supply raw materials only at a fixed contractual
payment to these units. Cooperative societies maintain managerial, supervision and marketing jobs
and offer the work order to their registered artisans to perform the production at their own
workshop. In contrasts of merchants, traders and master enterprises, the management of
cooperatives controls the production of registered artisans. The tied and cooperatives units /
artisans compete the remaining task of spinning, designing, weaving and packing on a fixed
contractual rate is known as bani.
Artisans under cooperative have sufficient skills in the production process and also posses
fixed assets (tools, looms etc.), which are treated as capital of the society. Society mainly takes the
work order from the big traders at the regional, national or even at the overseas level or from
government or non-government agencies and acts as marketing agency for the products. Total
volume of works is distributed among the members according to their work ability. Society
supplies bulk of raw materials and receives the finished products at the fixed contractual service
charge (i.e., bani rate). In this regard, cooperative units appear akin to tied units, but there are
some distinctive features of cooperative units. Artisans under cooperative enjoy a few democratic
26
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rights to some extent regarding the product designs, product prices, service charge etc. and also
earn certain amount of dividend at the end of the year. Moreover, cooperative society organizes
different kinds of training and workshop to improve skill of the artisans and the quality of the
products. Some benefits like bonus, festival allowances, provident fund etc. accrues to artisans,
unlike tied artisans. Generally cooperative artisans produce the products at the household level
with the family labour taking raw materials from the society, but a few units are also found to use
the hired labourers. More than one persons of a family may be the registered members of the
society and they maintained additional loom and sometimes maintain separate arrangement of
looms, tools for the production under mahajan. Weaving time of a piece of sharee and unit metre
depend on the quality of productions, types of fibre, design of the products and also dependents on
the skill of labour and accordingly bani rates varies across the products and labourers.
5. Economics of Cotton Jamdani Sharee Manufacturing
The jamdani is an unorganized craft product and the discussion on its economics starts with
that of employment in the industry.
Employment
Jamdani constitutes petty commodity production which involves small number of workers.
The number of workers engaged in this industry is classified into two categories – (i) 1-3 workers,
and (ii) workers above 3. Distribution of jamdan sharee units by number of persons engaged
shows that 62 percent of the jamdani sharee producing handloom very tiny units belong to the first
category employing number of workers ranging from 1 to 3 and rest 38 percent tiny units belong
to the second category employing number of workers above 3 at Phulia in the district of Nadia.
Distribution of jamdan sharee units by both number of persons employed and type of production
organization shows that 55 percent independent units belong to the second category employing
more than 3 workers while most of the units under cooperative (65 percent) belong to the first very
tiny category engaging 1 to 3 workers. 75 percent of the tied units belong to this category in
respect of workers engaged (Table 1).
Table 1 Distribution of Handloom Units by Number of Workers and by Type of Production
Organization
Organization
Independent
Cooperative
Tied to Mahajan
Total

Number of units by number of persons employed
1 to 3
Above 3
9(45.00)
11(55.00)
13(65.00)
7(35.00)
15(75.00)
5(25.00)
37(61.67)
23(38.33)

Total number
of units
20(100)
20(100)
20(100)
60(100)

Source: Field Survey Note: Parentheses represent percentage share

Most of the very tiny units producing jamdani sharee work with family labour and hence
number of hired workers is very low or even zero. Distribution of jamdani sharee units by number
of hired workers and by type of production organization shows that 60 percent of the total sample
units does not employ hired worker and the rest 40 percent units employ number of hired workers
ranging from 1 to 2. Distribution of jamdani sharee units by number of hired workers and by type
of production organization shows that most of the independent units (65 percent) belong to the
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second category employing 1 to 2 hired workers while most of the units under cooperative (70
percent) and tied (75 percent) belong to the first very tiny category does not employ hired worker
(Table 2).
Table 2 Distribution of Handloom Units by Number of Hired workers Employed and by
Type of Production Organization

0

1 to 2

Total
number
of Units

Independent

7(35.00)

13(65.00)

20(100)

Cooperative

14(70.00)

6(36.00)

20(100)

Tied to Mahajan

15(75.00)

5(25.00)

20(100)

Total

36(60.00)

24(40.00)

60(100)

Organization

Number of units by number of hired workers employed

Source: Field Survey Note: Parentheses represent percentage share

The artisans are mostly engaged in this industry throughout the year. The number of working
days in the year is classified into two categories – (i) upto 300 working days, and (ii) above 300
working days. Distribution of jamdani sharee units by number of working days in the year shows
that 60 percent of the jamdani sharee producing handloom units belong to the first category having
number of working days upto 300 days, and rest 40 percent units belong to the second category
having number of working days more than 300 at Phulia in the district of Nadia. Distribution of
jamdani sharee units by both number of working days in the year and type of production
organization shows that most of the independent units (75 percent) belong to the first category
having working days upto300 days while most of the tied units belong to the second category
having number of working days more than 300. Sixty percent of the units under cooperative
belong to the first category having number of working days upto 300 days (Table 3).
Table 3 Distribution of Handloom Units by Average Working Day in the Year and by Type
of Production Organization
Organization
Independent
Cooperative
Tied to Mahajan
Total

Number of units by number of
working days in the year
Upto 300 days
Above 300 days
15(75.00)
5(25.00)
12(60.00)
8(40.00)
9(45.00)
11(55.00)
36(60.00)
24(40.00)

Average
Total number
CV
working
of units
(%)
day
20(100)
293.7 2.90
20(100)
297.67 3.32
20(100)
300.75 4.32
60(100)
293.7 2.91

Source: Field Survey Note: Parentheses represent percentage share

Capital
Small amount of fixed capital is invested in jamdani units. The amount of fixed capital invested in
this industry is classified into three categories – (i) upto Rs 15,000, (ii) above 15,000 but below Rs
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25,000 and (iii) fixed capital above Rs. 25,000. Distribution of jamdani sharee units by amount of
fixed capital investment shows that 43 percent of the jamdani sharee producing handloom very
tiny units belong to the first category invested amount of fixed capital upto Rs 15,000 whereas 12
percent tiny units belong to the second category invested amount of fixed capital more than Rs
15,000 to Rs. 25,000 and the rest 45 percent small units belong to the third category invested
amount of fixed capital more than Rs. 25,000 in Nadia district. Distribution of jamdani sharee
units by both amount of fixed capital used per unit and type of production organization shows that
most of the units under cooperative (55 percent) and units tied to mahajan (60 percent) belong to
the first category invested amount of fixed capital upto Rs 15,000 while most of the independent
units (75 percent) belong to the third category invested amount of fixed capital more than Rs
25,000 (Table 4).
Table 4 Distribution of Handloom Units by Amount of Fixed Capital Used Per unit and by
Type of Production Organization
(Rs.000)
Organization
Independent
Cooperative
Tied to Mahajan
Total

Number of units by amount of
fixed capital used per unit
Upto 15
15.1 to 25
Above 25
3(15.00)
2(10.00)
15(75.00)
11(55.00)
0(0.00)
9(45.00)
12(60.00)
5(25.00)
3(15.00)
26(43.33)
7(11.67)
27(45.00)

Total
Average Fixed CV
number
Capital (Rs.) (%)
of units
20(100)
30.33
35.41
20(100)
20.14
43.57
20(100)
16.97
34.20
60(100)
22.48
45.76

Source: Field Survey Note: Parentheses represent percentage share

Capital intensity
Fixed capital intensity is measured by the ratio of fixed capital to the number of labourers
employed in the manufacturing units.4 Capital intensity in handloom industry is very low as in
other traditional industries5. The amount of capital intensity in this industry is classified into two
categories – (i) Upto Rs 8, 000 and (ii) Above Rs 8,000. Distribution of jamdani sharee units by
amount of fixed capital investment per worker shows that 75 percent of the total sample units
belong to the first category having amount of fixed capital investment per worker of Rs 8,000 or
below, and the rest 25 percent units belong to the second category having more than Rs. 8,000 in
Phulia of Nadia district. Distribution of jamdani sharee units by both amount of fixed capital
investment per worker and type of production organization shows that most of the independent
units (55 percent) belong to the second category having amount of fixed capital investment per
worker more than Rs. 8,000 while most of the units under cooperative (85 percent) belong to the
first category having amount of fixed capital per worker of Rs.8,000 or below. Ninety five percent
of the tied units belong to this category in respect of amount of fixed capital investment per
worker. Amount of average fixed capital invested per worker registers highest (Rs. 8,289) in case
independent organization followed by cooperative and tied organizations (Table 5).

4

See also Q.K. Ahmad & M.U.Ahmad (1985), “ A review of Rural Non-Farm Economic Activities in
Bangladesh” in Mukherjee & Lim (ed), Development and Diversification of Rural Industries in Asia. APDC,
pp. 86-87.
5
R. Islam (1987) Rural Industrialization and employment in Asia, ILO-ARTEP, pp.10-11
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Table 5 Distribution of Handloom Units by Amount of Fixed Capital used per worker and
by Types of Production Organization
Organization
Independent
Cooperative
Tied to
Mahajan
Total

Number of Units by amount of fixed
capital used per worker
Upto Rs 8,000
Above Rs 8,000
9(45.00)
11(55.00)
17(85.00)
3(15.00)

Total
Average
number
Fixed
CV (%)
of units Capital (Rs.)
20(100)
8289.17
15.36
20(100)
6920.83
12.30

19(95.00)

1(5.00)

20(100)

6475.83

16.09

45(75.00)

15(25.00)

60(100)

7228.61

18.09

Source: Field Survey Note: Parentheses represent percentage share

Total capital intensity is also small in the units as fixed capital is a major part of total capital.
It is measured by the ratio of total capital to the number of labourers employed in the
manufacturing units. The amount of capital intensity in this industry is classified into two
categories – (i) Upto Rs 12, 000 and (ii) Above Rs 12,000. Distribution of jamdani sharee units by
amount of total capital investment per worker shows that 73 percent of the total sample units
belong to the first category having amount of total capital investment per worker of Rs.8,000 or
below and the rest 27 percent units belong to the second category having more than Rs.8,000 in
Nadia district. Distribution of jamdani sharee units by both amount of total capital investment per
worker and type of production organization shows that most of the independent units (60 percent)
belong to the second category having amount of total capital investment per worker more than Rs.
8,000 while most of the units under cooperative (85 percent) belong to the first category having
amount of total capital per worker of Rs. 8,000 or below. Ninety five percent of the tied units
belong to this category in respect of amount of total capital investment per worker. Amount of
average total capital investment per worker registers highest (Rs. 12570) in case independent
organization followed by cooperative and tied organizations (Table 6).
Table 6 Distribution of Handloom Units by Value of Total Capital (K) per Worker and by
types of Production Organization
(Rs.000)
Organization
Independent
Cooperative
Tied to Mahajan
Total

Number of Units by amount of
total capital used per worker
Upto.12
Above 12
8(40)
12(60)
17(85)
3(15)
19(95)
1(5)
44(73.33)
16(26.67)

Total
Average Total CV
number
Capital
(%)
of units
20(100)
12.57
13.18
20(100)
10.27
10.57
20(100)
9.62
14.45
60(100)
10.82
17.33

Source: Field Survey Note: Parentheses represent percentage share

Output
Most of the jamdani sharee units produce small annual value of output. The annual value of output
is classified into three categories – (i) up to Rs 1.5 lakh, (ii) Rs 1.51 lakh to Rs 3.0 lakh and (iii)
above Rs. 3.0 lakh. Distribution of jamdani sharee units by amount of annual value of output
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shows that 48 percent units of the total sample units (60) belong to the first category having annual
value of output amounting to Rs. 1.5 lakhs or less, whereas 35 percent units belong to the second
category having annual value of output amounting more than Rs 1.5 lakhs to Rs 3 lakhs and rest
17 percent belong to the last category having annual value of output amounting more than Rs 3
lakhs in the district of Nadia. Distribution of jamdani sharee units by both annual value of output
and type of production organization shows that 80 percent independent units belong to second
category and third category having annual value of output amounting more than Rs 1.5 lakhs
while most of the units under cooperative (55 percent) belong to the first category having annual
value of output amounting to Rs 1.5 lakhs and less. 70 percent of the tied units belong to this
category having annual value of output amounting to Rs 1.5 lakhs and less. Estimated average
annual value of output (Vo) per unit is highest Rs. 2.85 lakhs in case of independent units
followed by cooperative units and tied units (Table 7).
Table 7 Distribution of Handloom Units by Value of Output per Unit and by types
Production Organization
(Rs. in lakh)
Organization

Independent
Cooperative
Tied to Mahajan
Total

Number of units by value of output per unit
Upto 1.5
1.51 to 3.0
Above 3.0
4(20.00)
11(55.00)
14(70.00)
29(48.33)

7(35.00)
8(40.00)
6(30.00)
21(35.00)

9(45.00)
1(5.00)
0(0.00)
10(16.67)

Total
number
of units
20(100)
20(100)
20(100)
60(100)

Average
Vo

CV (%)

2.85
1.63
1.40
1.96

37.24
38.84
35.31
50.67

Source: Field Survey Note: Parentheses represent percentage share

Value Addition
Most of the jamdani sharee units produce also small annual value added. The annual value value
addition is classified into three categories – (i) upto Rs 1 lakh, (ii) more than Rs 1 lakh to Rs 1.5
lakh and (iii) above Rs 1.5 lakh. Distribution of jamdani sharee units by amount of annual value
added shows that 48 percent units of the total sample units (60) belong to the first category having
annual value added amounting to Rs. 1 lakh or less, whereas 25 percent units belong to the second
category having annual value added amounting more than Rs 1 lakh to Rs 1.5 lakhs and rest 27
percent belong to the last category having annual value added amounting more than Rs 1.5 lakhs
in the district of Nadia. Distribution of jamdani sharee units by both annual value added and type
of production organization shows that 70 percent independent units belong to third category
having annual value added amounting more than Rs 1.5 lakhs while most of the units under
cooperative (55 percent) belong to the first category having annual value added amounting to Rs 1
lakh and less. 70 percent of the tied units belong to this category having annual value added
amounting to Rs 1 lakh and less. Estimated average annual value added (Va) per unit is highest
Rs. 1.84 lakhs in case of independent units followed by cooperative units and tied units (Table 8).
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Table 8 Distribution of Handloom Units by Annual Value Added (Va) Per Unit and by Type
of Production Organization
(Rs. in lakh)
Organization

Independent
Cooperative
Tied to Mahajan
Total

Number of units by value added
Upto 1.0

Above 1.0 to 1.5

Above 1.5

4(20.00)
11(55.00)
14(70.00)
29(48.33)

2(10.00)
7(35.00)
6(30.00)
15(25.00)

14(70.00)
2(10.00)
0(0.00)
16(26.67)

Total number Average CV
of units
(Va) (%)
20(100)
20(100)
20(100)
60(100)

1.84
1.01
0.86
1.24

37.42
40.16
35.66
52.43

Source: Field Survey Note: Parentheses represent percentage share
Income:
Most of the artisans’ monthly income is low from this industry. The artisans’ monthly income in
this industry is classified into three categories – (i) upto Rs 3000, (ii) Rs 3001 to Rs 4000 and
(iii) above Rs 4000. Distribution of jamdani sharee units by amount of monthly income from this
industry shows that 18 percent units of the total sample units (60) belong to the first category
having monthly income per artisan amounting to Rs. 4,000 and less, whereas 45 percent units
belong to the second category having monthly income amounting more than Rs 3,000 to Rs 4,000
artisan and rest 37 percent units belong to the last category having monthly income amounting
more than Rs 4,000 per artisan in Nadia district. Distribution of jamdani sharee units by both
monthly income per artisan and type of production organization shows that most of the
independent (75 percent) units belong to the third category having monthly income per artisan
amounting more than Rs 4,000 while most of the units under cooperative (70 percent) belong to
the first category and second category having monthly income per artisan amounting to Rs 4,000
and less. Ninety five percent of the tied units belong to the first two categories having monthly
income per artisan amounting to Rs 4,000 and less in respect of monthly income per artisan.
Estimated average monthly income generated per artisan from this industry is highest Rs. 4776 in
case of independent units followed by cooperative units and tied units (Table 9).
Table 9 Distribution of Handloom Units by Average Monthly Income per Weaver (30days of
8 hrs) from Handloom Weaving and by Type of Production Organizations
(Rs)
Organization Number of units by monthly income per weaver Total
Average
number
(Rs.)
Upto 3000
3001 to 4000 Above 4000
of units
Independent
0(0.00)
5(25.00)
15(75.00) 20(100) 4776.17
Cooperative
5(25.00)
9(45.00)
6(30.00) 20(100) 3667.52
Tied to Mahajan
6(30.00)
13(65.00)
1(5.00)
20(100) 3308.70
Total
11(18.33)
27(45.00)
22(36.67) 60(100) 3917.46

CV (%)

20.09
17.53
18.47
24.84

Source: Field Survey Note: Parentheses represent percentage share

Labour productivity:
Labour productivity is measured in terms of (i) value of output (Vo) per man-day (md) and (ii)
value added (Va) per man-day (md), i.e.,Vo / md and Va / md. Most of the independent units
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produce higher value of output. The amount of annual value of output per man-day (Vo/md) in
this industry is classified into two categories – (i) upto Rs. 225 and (ii) above Rs 225. Distribution
of jamdani sharee units by amount of annual value of output per man-day (Vo/md) shows that 53
percent units of the total sample units (60) belong to the first category having annual value of
output per man-day (Vo/md) amounting to Rs. 225 and less, whereas rest 47 percent units belong
to the second category having annual value of output per man-day (Vo/md) amounting more than
Rs 225 in Nadia district. Distribution of jamdani sharee units by both annual value of output per
man-day (Vo/md) and type of production organization shows that most of the independent (95
percent) units belong to the second category having annual value of output per man-day (Vo/md)
amounting more than Rs 225 while most of the units under cooperative (65 percent) belong to the
first category having annual value of output per man-day (Vo/md) amounting to Rs 225 and less.
Ninety percent of the tied units belong to the first category in respect of amount of annual value of
output per man-day (Vo/md) amounting to Rs 225 and less. Estimated average annual value of
output per man-day (Vo/md) is highest (Rs. 251) in case of independent units followed by
cooperative units and tied units (Table 10).
Table 10 Distribution of Handloom units by Value of Output per Man-day (Vo/md) and by
Type of Production Organizations
Number of units by value of output per manday
Organization
Independent
Cooperative
Tied to Mahajan
Total

Upto Rs. 225

Above Rs 225

1(5.00)
13(65.00)
18(90.00)
32(53.33)

19(95.00)
7(35.00)
2(10.00)
28(46.67)

Total
Average CV
number
(Rs)
(%)
of units
20(100) 251
3.66
20(100) 227
3.22
20(100) 214
3.24
60(100) 231
7.53

Source: Field Survey Note: Parentheses represent percentage share

Most of the independent units produce higher value added than tied or cooperative units. The
annual value added per man-day (Va/md) in this industry is classified into two categories – (i)
upto Rs.145 and (ii) above Rs 145. Distribution of jamdani sharee units by amount of annual
value added per man-day (Va/md) shows that 57 percent units of the total sample units (60)
belong to the first category having annual value added per man-day (Va/md) amounting to Rs. 145
and less, whereas rest 43 percent units belong to the second category having annual value added
per man-day (Va/md) amounting to more than Rs 145 in Nadia district. Distribution of jamdani
sharee units by both annual value added per man-day (Va/md) and type of production organization
shows that most of the independent (95 percent) units belong to the second category having annual
value added per man-day (Va/md) amounting more than Rs 145 while most of the units under
cooperative (75 percent) belong to the first category having annual value added per man-day
(Va/md) amounting to Rs 145 and less. Ninety percent of the tied units belong to this category in
respect of annual value added per man-day. Estimated average annual value added per man-day
(Va/md) is highest (Rs. 162) in case of independent units followed by cooperative units and tied
units (Table 11).
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Table 11 Distribution of Handloom units by Value added per man-day (Va/md) and by Type
of Production Organizations
Number of units by value added per manday
Organization
Independent
Cooperative
Tied to Mahajan
Total

Upto Rs.145

Above Rs 145

1(5.00)
15(75.00)
18(90.00)
34(56.67)

19(95.00)
5(25.00)
2(10.00)
26(43.33)

Total
number
of units
20(100)
20(100)
20(100)
60(100)

Average
(Rs)

CV (%)

162
141
132
145

5.18
5.56
4.99
10.00

Source: Field Survey Note: Parentheses represent percentage share
Capital Productivity:
Capital productivity measured in terms of value of output (Vo) or value added (Va) per unit of
fixed capital (Fk) has been shown in table 12 and 13. The amount of annual value of output per
unit of fixed capital (Vo/Fk) in this industry is classified into three categories – (i) upto Rs. 6, (ii)
Rs 6.1 to 7 and (iii) above Rs 7. Distribution of jamdani sharee units by annual value of output
per unit of fixed capital (Vo/Fk) shows that 31 percent units of the total sample units (60) belong
to the first category having annual value of output per unit of fixed capital (Vo/Fk) amounting to
Rs. 6 and less, whereas 31 percent units belong to the second category having annual value of
output per unit of fixed capital (Vo/Fk) amounting more than Rs 6 to Rs 7 and rest 37 percent
units belong to the third category having annual value of output per unit of fixed capital (Vo/Fk)
amounting to more than Rs 7 in Nadia district. Distribution of jamdani sharee units by both annual
value of output per unit of fixed capital (Vo/Fk) and type of production organization shows that
most of the independent (60 percent) units belong to the third category having annual value of
output per unit of fixed capital (Vo/Fk) amounting to more than Rs 7 while most of the units
under cooperative (75 percent) belong to the first category and second category having annual
value of output per unit of fixed capital (Vo/Fk) amounting less than Rs 7. Fifty percent of the
tied units belong to the first category in respect of annual value of output per unit of fixed capital.
Estimated average annual value of output per unit of fixed capital (Vo/Fk) is highest (Rs. 7.19) in
case of independent units followed by cooperative units and tied units (Table 12).
Table 12 Distribution of Handloom units by Value of Output per Unit of Fixed Capital
(Vo/Fc) and by Type of Production Organizations
Number of units by Vo/Fc
Organization
Independent
Cooperative
Tied to Mahajan
Total

Upto Rs.9

Above Rs. 9

7(35.00)
13(65.00)
14(70.00)
34(56.67)

13(65.00)
7(35.00)
6(30.00)
26(43.33)

Total
number
of units
20(100)
20(100)
20(100)
60(100)

Average
(Rs)

CV (%)

9.41
8.31
8.28
8.67

11.73
11.15
13.27
13.33

Source: Field Survey Note: Parentheses represent percentage share

The annual value added per unit of fixed capital (Va/Fk) in this industry is classified into
three categories – (i) upto Rs.5, (ii) Rs 5.1 to 6 and (iii) above Rs 6. Distribution of jamdani
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sharee units by amount of annual value added per unit of fixed capital (Va/Fk) shows that 35
percent units of the total sample units (60) belong to the first category having annual value added
per unit of fixed capital (Va/Fk) amounting to Rs. 5 and less, whereas 42 percent units belong to
the second category having annual value added per unit of fixed capital (Va/Fk) amounting more
than Rs 5 to Rs 6 and rest 23 percent units belong to the third category having annual value added
per unit of fixed capital (Va/Fk) amounting more than Rs 6 in Nadia district. Distribution of
jamdani sharee units by both annual value added per unit of fixed capital (Va/Fk) and type of
production organization shows that 50 percent of independent units belong to the third category
having annual value added per unit of fixed capital (Va/Fk) amounting more than Rs 6 while most
of the units under cooperative (90 percent) belong to the first category and second category having
annual value added per unit of fixed capital (Va/Fk) amounting less than Rs 6. Ninety percent of
the tied units belong to the first and second category in respect of annual value added per unit of
fixed capital (Va/Fk). Estimated annual value added per unit of fixed capital (Va/Fk) is highest
(Rs. 6.05) in case of independent units followed by cooperative units and tied units (Table 13).
Now we explain the variation in labour and capital productivity across production
organizations. Capital intensity of independent units is higher than that of the cooperative units
and tied units. So, there is a positive relationship between productivity and capital intensity6.
Higher the capital intensity better the technology and hence higher productivity7. Besides, larger
independent units employ hired worker on piece rate basis so that they can avoid supervision cost.
Hired workers generally want to maximize wage income through the minimization of idle working
hours in the form of contractual agreements. Hired workers are ready / bound to accept even lower
than the subsistence wage rate due to their low opportunity cost, especially in agricultural slack
season. So, hired workers are getting wage rate below their contribution to the total product. Petty
independent, cooperative and tied units mainly depend on the household labourers and these
household labourers work simultaneously with other household activities and it takes normally
longer hour. Among the household workers, there is considerable participation of female and child
labourers who have much lower opportunity cost even in the agricultural peak season. Both
cooperative and tied weavers have very little scope to produce the types of product and design of
the product in accordance their own choice which has growing demand in the market. Cooperative
units are akin to tied weavers artisan.
Table 13 Distribution of Handloom units by Value added per Unit of Fixed Capital Used
(Va/Fc) and by Type of Production Organizations
Organization
Independent
Cooperative
Tied to Mahajan
Total

Number of units by Va / Fc (Rs)
Upto 5
5.1 to 6
Above 6
3(15.00)
7(35.00)
10(50.00)
8(40.00)
10(50.00)
2(10.00)
10(50.00)
8(40.00)
2(10.00)
21(35.00)
25(41.67)
14(23.33)

Total number
of units
20(100)
20(100)
20(100)
60(100)

Average
(Rs)
6.05
5.16
5.12
5.44

CV (%)
11.62
11.42
13.66
14.40

Source: Field Survey Note: Parentheses represent percentage share

6

See M. Hossain (1987), “ Employment Generation through Cottage Industries: Bangladesh” in R. Islam
(ed) Rural Industrialisation and Employment in Asia, ILO-ARTEP, pp.33-34.
7
“ …… size and capital intensity, and hence labour productivity, are positively related. There is no ground
for this assumption in the theory of production or of the firm. It is an empirical matter.” I. M. D. Little, D.
Mazumdar & J. M. Page (1987), Small Manufacturing Enterprises: A Comparative Analysis of Indian and
Other Economics, OUP, pp. 106
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Profitability:
Profitability of sample jamdani units is measured in two ways – (i) gross profit per 100 rupee of
sales and (ii) net profit per 100 rupee sales. Gross profit = (total sales value - total paid out cost)
and Net profit = {total sales value – (total paid out cost + total imputed cost for use of own factors
of production)}. Of all the three production organizations independent units represent the highest
values in terms of both the indices, followed in most cases by the tied units (Table 14 and 15).
The gross profit ratio {GP/Sales (%)} in this industry is classified into three categories – (i)
upto 35 percent, (ii) more than 35 to 45 percent and (iii) above 45 percent. Distribution of
jamdani sharee units by gross profit ratio {GP/Sales (%)} shows that 20 percent units of the total
sample units (60) belong to the first category having gross profit ratio amounting to 35 percent and
less, whereas 63 percent units belong to the second category having gross profit ratio amounting
more than 35 to 45 percent and rest 17 percent units belong to the last category having gross
profit ratio amounting more than 45 percent in Nadia district. Distribution of jamdani sharee units
by both gross profit ratio and type of production organization shows that 50 percent of
independent units belong to the third category having gross profit ratio amounting more than 45
percent while all tied units and cooperative units belong to the first category and second category
having gross profit ratio amounting to 45 percent and less. Estimated gross profit ratio of this
industry is highest (47.34 percent) in case of independent units followed by cooperative units and
tied units (Table 14).
Table 14 Distribution Handloom Units by Gross Profit per unit of Sales (Gross Profit/sales)
and by Type of Production Organizations
Organization
Independent
Cooperative
Tied to
Mahajan
Total

Number of units by gross profit/sales (%)
above 35 to
Upto 35
Above .45
45
1(5.00)
9(45.00)
10(50.00)
6(30.00)
14(70.00)
0(0.00)

Total
number
of units
20(100)
20(100)

5(25.00)

15(75.00)

0(0.00)

12(20)

38(63.33)

10(16.67)

Average
(%)

CV
(%)

47.34
40.27

18.89
17.61

20(100)

38.55

18.34

60(100)

42.05

20.28

Source: Field Survey Note: Parentheses represent percentage share

The net profit ratio {NP/Sales (%)} in this industry is classified into three categories – (i)
Negative, (ii) 1-15 percent and (iii) above 15 percent. Distribution of jamdani sharee units by net
profit ratio {NP/Sales (%)} shows that 57 percent units of the total sample units (60) belong to the
first category having negative net profit ratio, whereas 28 percent units belong to the second
category having net profit ratio more than 0 to 15 percent and rest 15 percent units belong to the
last category having net profit ratio more than 15 percent in Nadia district. Distribution of jamdani
sharee units by both net profit ratio and type of production organization shows that 45 percent of
independent units belong to the last category having net profit ratio amounting more than 15
percent while most of the units under cooperative (70 percent) belong to the first category having
negative net profit ratio. All the tied units belong to the first category having negative net profit
ratio. Estimated net profit ratio of this industry is highest (13.96 percent) in case of independent
units followed by cooperative units and tied units (Table 15).
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Table 15 Distribution Handloom Units by Net Profit per unit of Sales (Net Profit/sales) and
by Type of Production Organizations
Number of units by net profit/ sales (%)
Total number Average
Organization
CV (%)
of units
(%)
Negative
0 to 15
Above 15
Independent
0(0.00)
11(55.00)
9(45.00)
20(100)
13.96
15.20
Cooperative
14(70.00)
6(30.00)
0(0.00)
20(100)
-0.87 -156.47
Tied to Mahajan 20(100.00)
0(0.00)
0(0.00)
20(100)
-3.18
46.10
Total
34(56.67)
17(28.33)
9(15.00)
60(100)
3.30
237.28
Source: Field Survey Note: Parentheses represent percentage share

Table 16 F-statistic for testing the Difference of Average values in Cotton Jamdani Sharee
Handloom Units in between Different Production Organizations
Production organization
Variables
F- statistic
Independent Cooperative
Tied
3.65(33.58) 2.85(36.49) 2.65(33.02) 5.01{0.010}
1 Size of workers (number) per unit
2

Hired workers (number) per unit

0.90(87.56) 0.30(156.72) 0.25(156.72) 7.55{0.001}

3

Amount of fixed capital (Rs. 000)
used per unit

30.33(35.41) 20.14(43.57) 16.97(34.20) 12.93{0.000}

4

Amount of fixed capital (Rs. 000)
used per weaver

8.29(15.36) 6.92(12.30)

6.48(16.09) 15.62{0.000}

5

Amount of working capital (Rs.
000) used per unit

15.81(36.87) 9.52(36.87)

8.26(34.76)

17.99(0.000)

6

Amount of working capital (Rs.
000) used per weaver

4.28(12.52) 3.35(11.42)

3.14(14.82)

33.97(0.000)

7

Value of output per unit(Rs in lakh) 2.85 (37.24) 1.63 (38.84) 1.40(35.31) 20.73{0.000}
1.84(37.42) 1.02(40.16) 0.86(35.66) 22.40{0.000}
Value added per unit (Rs in lakh)

8
9

Labour productivity(Value of output 251.08(3.66) 227.10(3.22) 213.83(3.24) 114.95{0.000}
per man-day)(Rs)

10 Labour productivity(Value added
per man-day)(Rs)

161.55(5.18) 141.08(5.56) 132.20(4.99) 77.57{0.000}

11 Capital productivity (Value of
8.66(7.41) 8.25(6.72)
7.85(8.61) 8.30{0.001}
output per unit of fixed capital) (Rs)
77.49(26.98) 43.56(12.20) 38.76(11.90) 54.96{0.000}
12 Gross profit per unit (Rs. 000)
13 Profitability (Gross profit / sales)

0.47(18.89) 0.40(17.61)

0.39(18.34)

7.21{0.00}

14 Monthly income per weaver (Rs)

4776(20.09) 3668(17.53) 3309(18.47) 20.56{0.000}

Source: Field Survey; Note: Figures in () represent coefficient of variation and figures in {} represent level of
significance.
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Average and CV (%) of different variables across production organizations are shown in
Table 16. The average figures of each variable vary significantly across different types of
production organizations at 1 percent level (as shown by the F statistics) except the number of
workers, which varies significantly across different types of production organizations at 5 percent
level. Average figures of each variable in independent units are higher than that of cooperative and
tied units. In most cases Coefficients of variations in independent units are generally higher than
those of tied and cooperative units.
Explanations for Profitability Variation
Variation in profitability across independent units and tied units is significantly explained by
both labour productivity and capital productivity while that in units under cooperatives by capital
productivity alone. The respective models are significant at 1 percent level (Table 17 A & B).
For the industrial units taken together (60 units) across the three production organizations the
profitability variation is explained by labour productivity, capital productivity and type of
production organization which has been taken as dummy variable (D) [ D = 1 for independent
organization and D = 0 for otherwise]. The dummy variable, i.e., production organization emerges
as more significant than either labour productivity and or capital productivity to explain the
variation in profitability across the industrial units working under different production
organization. All the models are significant at 1 percent level (Table 17).
Table 17 Estimated Linear Regression Equations in case of Jamdani product
A
Explanatory variables
Dependent
F
P
constant
R2 R¯2
variable
M
K
D
Fk
K/M Fk/M
1
2
3
4
5
6
7
8
9
10
11
12
-5394.32 86.885 5.856 25085.25
Vo
---0.970 0.970 634.71 0.000
(-0.55) (0.41) (33.06) (4.30)
44.33
35562.25 8.389
Vo
17581.81
--0.942 0.939 305.67 0.000
(0.146)
(4.392) (22.677)
(-0.191)
-571.98 0.607 0.331 1726.76
Va
---0.967 0.965 539.03 0.000
(-0.141) (.045) (29.87) (4.74)
430.55 3.005
2317.42 0.474
Va
---0.939 0.936 287.42 0.000
(0.079) (0.166)
(4.814) (21.55)
203.667
26.201
1.6E-03
Vo/M
----0.720 0.710 73.34 0.000
(23.19)
(7.631)
(1.935)
203.06
26.50
2.5E-03
Vo/M
----0.727 0.717 75.92 0.000
(26.41)
(8.547)
(2.30)
123.199
21.36
1.3E-03
Va/M
----0.684 0.672 61.55 0.000
(15.817)
(7.013)
(1.745)
122.025
21.439
2.1E-03
Va/m
----0.692 0.681 64.105 0.000
(17.912)
(7.805)
(2.179)
Note: Vo = Value of output (Rs 000); Va = Value added (Rs 000); M = Mandays of employment; K Total
capital (Rs 000); Fk = Fixed capital (Rs 000); D = Dummy variable (1 for independent units and 0 for
cooperative and tied units), GP = Gross profit.
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B
1

GP/K = 0.784 + 6.387E-03Vo/M + 0.533D
(0.508) (0.913)
(2.084)
2
GP/K = 1.218 + 7.132E-03Va/M + 0.551D
(1.121)
(0.899)
(2.277)
3
GP/K = 0.177 + 0.243Vo/Fk + 0.459D
(0.373) (4.297)
(3.342)
4
GP/K = 0.197 + 0.388Va/Fk + 0.376D
(0.428) (4.398)
(2.583)
5
GP/K = -0.711 + 0.523Vo/K + 0.413D
(-1.014) (4.161)
(2.851)
6
GP/K = -0.455 + 0.769Va/K + 0.329D
(-0.692) (4.047)
(2.074)
7
GP/K = -1.855 + 1.860E-02 Vo/M
(-2.041) (4.733)
8
GP/K = -0.736 + 2.188E-02Va/M
(-1.065) (4.613)
9
GP/K = -0.416 + 0.329Vo/Fk
(-0.874) (6.033)
10 GP/K = -0.361 + 0.514Va/Fk
(-.850) (6.652)
11 GP/K = -1.655 + 0.711Vo/K
(-2.526) (6.269)
12 GP/K = -1.233 + 1.015Va/K
(-2.219) (6.640)
Source: Field Survey

R2
0.330

R¯2
0.306

F
14.017

P
0.000

0.329

0.306

13.999

0.000

0.486

0.468

26.978

0.000

0.492

0.474

27.625

0.000

0.478

0.460

26.130

0.000

0.472

0.453

25.447

0.000

0.279

0.266

22.403

0.000

0.268

0.256

21.278

0.000

0.386

0.375

36.403

0.000

0.433

0.423

44.254

0.000

0.404

0.394

39.301

0.000

0.432

0.422

44.084

0.000

3. Conclusion
Jamdani sharee manufacturing has a long tradition of repute and excellence as a handicraft. Being
a labour intensive art product it is produced with small amount of capital with substantial value
addition. Both gross profitability and net profitability in this industry are substantial for the
independent units while gross income generated for the artisans working under different
production organization is significant for livelihood.
Variation in profitability across independent units and tied units is significantly explained by
both labour productivity and capital productivity while that in units under cooperatives by capital
productivity alone. For the industrial units taken together (60 units) across the three production
organizations the profitability variation is explained by labour productivity, capital productivity
and type of production organization. Production organization emerges as more significant than
either labour productivity and or capital productivity to explain the variation in profitability across
the industrial units working under different production organizations.
From the foregoing discussion the following policy conclusions emerge.
First, independent organization is the best form of production organization in respect of
productivity, value addition and profitability and hence it should be encouraged through
institutional measures like provision of credit and training for improvement of skill of workers,
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Second, units under cooperative are not performing well in terms of economic indicators.
Cooperative as a production organization needs to be revamped and rejuvenated so that economic
benefits accrue to production units and artisans working under it.
Third, Tied units should be encouraged to be converted into independent units through
provision of institutional credit and marketing facilities.
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Abstract
The objective of this paper is to have certain ideas about the use of indigenous health care system in a few
states of India situated in the eastern and north-eastern regions. For this purpose we have chosen six states
namely West Bengal, Jharkhand and Orissa from the Eastern India and Assam, Manipur and Nagaland
among the north-eastern states with the help of a structural questionnaire on the basis of household survey of
tribalpeople we have arrived at certain conclusions about our selected theme and the health care system of
these people based on indigenous knowledge. Altogether 300 households were surveyed and relevant
conclusions have been drawn out. Excepting Nagaland, the remaining 5 states have demonstrated a similar
pattern in this case and all of them exhibited of huge potential of this system particularly among the low
income group of population considering the easy availability of medicinal plants seeds for this purpose.

Key words : Indigenous knowledge of health care, tribal medicine, patenting system

I. Introduction
In India and in many other countries of the world there is a gulf of difference between the tribal
and non-tribal people in almost every respect of life we have tried to concentrate here only one
aspect of it namely pre and post natal problems and prospects related to the healthcare system. It is
observed that while the non-tribal people are dependant mostly on conventional healthcare system
like allopathy, homeopathyetc, the tribals are in many cases dependant on their indigenous system
as far as possible. Under the present system of economic reforms in India, the indigenous system
of medicine has acquired great importance as there is scope of patenting of such goods and
services which can adversely affect the Indian Economy for the several unethical practices
adopted by the MNCs followed in this patenting process. In this paper we have derived our ideas
in this direction through a field survey of 300 households with the help of a structured
questionnaire distributed equally over 6 states namely West Bengal, Jharkhand and Orissa in the
eastern India and Nagaland, Manipur and Assam in the North eastern India. What follows below is
the detailed survey result of the 6 states and our observations based on the results. We shall also
try to make some policy prescriptions based on these results.
Our questionnaire was designed to find out both the monthly expenditure of the house holds
and also the expenses on health care. Our target was to determine the use pattern of traditional
knowledge and medicinal plant for personal medical purpose and their dependency on indigenous
knowledge in this context. We have also enquired about the knowledge of the households
surveyed about the patenting system and the importance of such patenting in the current rules of
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WTO. It was also enquired that whether there is any registration book of local traditional
knowledge and local medicinal plants as according to the Bio diversity Act the local bodies should
have one register on this subject which is called People’s Bio-diversity Register as this can give an
idea about the actual reality available in the surveyed areas. We have also considered how far the
traditional knowledge of the tribals can be usable for non-tribal people also.
In this Survey we have chosen one or more major tribes from each state and with the help of local
head of the village and a guide aware of the tribal language have selected the sample households
to fill up the questionnaires distributed ahead among the people so that they can give their answers
in a manner useful for further policy formulations.
We sincerely hope that the information gathered from this field survey from the six states
mentioned here will be quite useful both as a supplement to the mainstream healthcare system and
also the potential of their patenting for the interest of the Indian economy under the present system
of globalization.
II.

Statewise Results

I. West Bengal :
The 50 households of various tribal groups in North Bengal belong to various age groups but a
maximum number of them lie between 40 to 60 years of age group. They belong to various
occupational groups, but a large number of them are in the service. Dependence of the tribals on
indigenous medicines is quite large. They use many common plants to cure various critical
diseases like Tulsi, Thankuni, Arjun, Neem, Sephali, Chirota etc. based on their traditional
wisdom. Unfortunately they have no idea about patent or user right and they also do not know
anything about the process of registration necessary under the Biodiversity Act. It is necessary to
take note of this fact for future action in this area.
It is true that these indigenous medicines are quite cheap and easily available in nature. Hence, the
poor people who cannot buy costly medicines and a proportion of them even die without any
treatment can easily be benefitted by this provided the accessibility of such knowledge is ensured
for such people. Further there should be awareness among the non-tribals about the importance of
such indigenous medicines. It is possible to use these indigenous medicines in our mainstream also
and already different physicians in different streams are aware of their effectiveness. If used in a
scientific manner the rural poor people in particular will be benefitted to a large extent.
Some of the important tribes interviewed in this survey are Munda, Oraon, Tudu and others.
Actually speaking some of the plants used by these tribals are Basak (60%), Tulsi (60%),
Thankuni (56%), Chirota (44%) and many more. The figures in brackets express the percentage
of users among the sample households. Some other plants among them are, though used by a
lower percentage of people are Patharkuchi, Sephali, Puinsak, Kulekhara, Black Kochu,
Pineapple, Neem, Bannana, Aswathwa, Arjun, Guava, Amla etc. It may be printed out that all the
mentioned plants and trees are well known in the society for their effectiveness and if we can use
them widely, the society will surely be benefitted by for curing the diseases.
II. Jharkhand :
In Jharkhand, the survey was conducted in and around Deoghar and the number of households
included here is 55 and all of them belong to the Santal tribe. All the sample households belong to
very poor income class and most of them are engaged in agriculture and some of them also are
agricultural labourer. The average age group of the people interviewed is between 40 to 50 years.
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Average expenditure per month of these persons is Rs.2000 to Rs.6000/- only. These tribal people
depend highly on indigenous medicines and traditional knowledge.
Tribals use various types of plants for different diseases. In fact many of them can be used for
the mainstream healthcare system also. They depend highly on the indigenous medicines and
traditional knowledge to cure their diseases. Here also these people do not have any idea about the
scope of patenting of their wisdom and they are also ignorant about the registration procedure of
their traditional knowledge about their healthcare system. Naturally it is the duty of the authority
to make them aware of their potentialities and go for patenting to capture the world market as far
as possible in the near future. The poor non-tribals also can use them easily as they are quite cheap
and easily available or cultivable in their fields.
Because of their high effectiveness in different diseases as shown by the use of various
medical practitioners, it will be beneficial for them if these medicines are properly available and
accessible to all. For the mainstream people also their use can be widely spread though at present
many of them are used to their effective and efficient role in the healthcare system. The
dependency of the tribal people on these medicines is quite high and they use quite a large number
of plants for this purpose.
III. Orissa:
50 households were interviewed from the Kandha tribe of Orissa who are mainly dominated by
farmers, agricultural labourers and concentrated in the poorer section of the society. Majority of
the people surveyed belong to the age group 40 to 60 years. Considering the poverty of these
people, their healthcare expenses are very vital. This amount annually vary from Rs.200 to
Rs.1500 only depending on their income and family size. All persons included in this sample are
dependent on traditional medicines mostly at a level medium or low. The very common plants
used by the tribals are Ghritokumari, Arjuna, Bon Tulsi, Amla, Haridra, BishalyaKarani etc. There
are many other types also used for the treatment of different types of diseases like Cough and
Cold, Fever, Diarreah, Joint pain, Headache etc. Unfortunately these people are ignorant about the
potentiality of patenting their medicines and also about the registration process of traditional
knowledge and practices. It has been noted that traditional medicines are very cheap and they can
be easily cultivated or collected from nature. Hence, it is desirable that the authority will take
proper action to spread the cultivation of such plants to ensure their availability among all sections
of the people at large. These medicines are also highly fruitful and effective for the non-tribal also.
Not only in Orissa but also in many other states of India the poor people can not afford the huge
healthcare expenses. A major portion of the population die every year without going through any
treatment considering the cheap price of the traditional medicines, the poor non-tribals also can
use them provided they are properly available, accessible and the people are fully aware of these
facts.
In India due to lack of proper education and money many poor people are compelled to take
the treatment from quack doctors and naturally many of them die. By the wide use of these
traditional medicines such unfortunate incidents might be prevented. Though according to Bio
diversity Act there must be some authority for registration of medicinal plants and traditional
knowledge, the survey shows just the opposite demanding immediate attention of the government
in this matter. Considering the highly effective results of the indigenous medicines, the
mainstream people also may be benefitted by their uses. For example, Bhuinnimba for fever and
skin diseases and Patalagaranda for high blood pressure can give wonderful results. Moreover,
there are plants like Ganga Simpli for Malaria, Kochila for worm biting, Dhannontori for decentry
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of animals, Karonja for Dental problems and Harjoda as it literally means for bone fracture. All
these plants are used by the tribal people in a more or less wide manner.
IV. Assam :
For the north-eastern region, the surveyed states are Assam, Manipur and Nagaland. The dominant
tribe interviewed in the survey was Rongmei of which 50 households were surveyed. In this
sample set we find several types of persons engaged in various occupations like cultivation,
service and others. Some were also students or engaged as self-employed persons. They belong to
various income group also. The average age group of the interviewed persons is between 40-60
years. It was observed that the expense for health care for each household on average was Rs.200
to Rs.500, while the total household expenditure was between Rs.3000 to Rs.5000 per month.
It was further observed that these tribal persons were largely dependent on indigenous medicines.
They use different types of plants like Nongmakha, Colelei, Pongdom, Pudina etc. to cure various
diseases. It is unfortunate that almost all the persons are ignorant about patent and uses right and
they have no idea about registration procedure for traditional knowledge and indigenous
healthcare system as required by the law.
As these traditional medicines are very cheap and very easy to find out or easily available in
nature, both tribal and non-tribal poor people who cannot afford expensive medicines, can surely
be benefitted if these medicines are properly available and accessible to all. In countries like India,
a major portion of the poor people are compelled to go to half educated medical practitioners with
disastrous results. On the other hand, if the traditional medicines are used by the poor people and
their importance and utility are properly propagated then the social benefit will be enhanced to a
considerable extent. It is also necessary not to look down on the tribal medicines and knowledge to
consider them quite inferior compared with the health care system available to the non-tribal
people and they can be used in a profitable manner by the non-tribal people also.
The list of plants used by the tribal people for various medical purposes is quite long no doubt
but either due to ignorance or due to wrong use of these plants the results are not always very
satisfactory. It is necessary that there should be proper training about the use of these plants in a
more hygienic and scientific manner if we want to get more effective results from them.
V. Manipur :
In Manipur households from different tribes were interviewed coming from mainly poor and a few
middle income classes and belonging to various occupations also. Their average age group lies
between 20-40 years. In this survey the amount of health expenses is very vital and depending on
the family income and number of members in the family this varies between Rs.50 – Rs.3000 on
average where the range of total household expenses varies between Rs.5000 – Rs.20000. The
tribal people obviously depend on indigenous medicines using a large number of plants like
Meitheinui, Thingman, Neem, Haiberry etc. for various diseases. A significant result of this
survey is that nearly 50% of the people are aware of the patent and user right while others are
ignorant.
Since the medicinal plants used by the people are easily available and quite cheap, the poor
people from both tribals and non-tribals can be benefitted from them provided they are aware of
that and these are available in the market as well as accessible to them.
It has been pointed out that the traditional medicines are also scientific and this opinion is also
shared by doctors. Naturally the poor people can be surely benefitted from such effective
medicines as they can be available at a very low cost. So far as the people who are ignorant about
the importance of patenting, the government should look after this fact and create awareness about
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this feature as there is great potential and scope for patenting medicinal plants at least in this
region. Besides we also can use these traditional indigenous medicines in our mainstream health
care system also. Of course we are using at present some of them like Neemetc, but there is large
scope for us to use them more widely and more effectively.
VI. Nagaland:
In Nagaland the surveyed households (numbering 50) belong mainly to the service sector though
they belong to all types of income groups. The majority of them lie between 30 to 40 years of the
age group. Their health expenses vary from Rs.200 to Rs.800 while the average income varies
between Rs.500 – Rs.2000 only. All persons in the sample set depends on the traditional
medicines, the degree of which is high for 64% of the people. The plants used by the tribals during
diseases are Koitong, Lassen, Phetso, Themeera, Zu, Nokarusie, Ashuli, Athema etc. They are
mainly used for various types of diseases like severe fever, bone fracture, skin problem and even
brain and heart diseases too. In this state almost every one is aware of patent and user right.
Moreover most of them are familiar to the registration procedure of traditional medicines which is
exceptional for Nagaland.
Thus in Nagaland it can be said that dependency on natural and traditional medicines is
present at a very high level among these tribal communities.
The cheapness and easy availability of these medicines increases their desirability so that the
authority should take proper step to increase their availability by increasing their production.
Their high awareness of the patenting system also points to the need of the government to take
adequate steps in this matter. In fact the tribal medicines are also useful for non tribals and in
particular for the poorer sections.
Some of the tribes using medicinal plants are Angami, Sena, Lotha, AO, Rengame,
Chakhasong etc. and some of the major medicinal plants used by them are Ze, Thsughusu, Lassen,
Phetso, Japanza, Zutsi, Nagertong, Mecho Etc.
The Concluding remarks :
A number of conclusions may be derived from the above analysis of survey results. The most
important of these are the followinga)

Irrespective of the states, all tribal families are accustomed to the use of indigenous
health care system on the basis of available medicinal plants and similar other
commodities. These are quite numerous in some cases and in many cases they are used
either as a complement or as a substitute to the mainsteam medicines. Though the use of
such indigenous medicines are not equally important either in all the states or among
different tribes, yet their use in the tribal life is quite substantial and considering their
usefulness many non-tribal families also are engaged in their use whenever they are
available. This is primarily due to the fact that these medicines contribute only a minor
part of the total medical cost and therefore poor non-tribal families also are attracted to
these items. It is necessary for the authorities to go for cultivation and availability of
these items as this will help on the one hand the poor families and on the other this will
protect the indigenous medical system properly.

b) Use of indigenous medicine can be strengthened if proper patenting system is adopted for
such goods and also for the protection on the one hand and also to enrich the national
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resources on the other by preventing bio piracy by the foreign companies on the other. It
is unfortunate that burring the exception of Nagaland, all the tribals in the remaining
states of analysis are not properly aware of this aspect of the indigenous health care
system. It is urgentlynecessary to make the people aware of the importance of this
patenting system so that these may be protected in the future.
c)

It shows that we need to study properly and more intensively the different characteristics
of indigenous health care system among the different tribes in different states of India so
that this system can play its role properly for the Indian people in different states and also
help the tribal people to save themselves from the exploitation of medical expenses as for
as possible.

Note: - This is a part of the UGC sponsored major research project on IPR and Indigenous health
care system in India with reference to eastern and north-eastern regions completed in the
RabindraBharati University, Kolkata by the first author.
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Abstract
The paper attempts to evaluate empirically the relationship between education expenditure and economic
growth in India using annual data over the period 1961-62 to 2009-10. The paper is based on the following
hypotheses for testing the causality and co-integration between economic growth via GDP growth and
educational expenditure in India as to whether there is bi-directional causality between GDP growth and
education, or whether there is unidirectional causality between the two variables or whether there is no
causality between GDP and education in India or whether there exists a long run relationship between GDP
and education in India. Time-series econometric techniques (Granger causality and Johansen cointegration
test) are applied to test the hypothesis.The cointegration test confirmed that economic growth and education
expenditure are co integrated, indicating the existence of long run equilibrium relationship between the two
variables-education and economic growth as confirmed by the Johansen cointegration test results. The
Granger causality test finally confirmed that there does not exist any short-run causality between economic
growth and education and vice-versa. The error correction estimates indicates appropriate speed of
convergence towards equilibrium position in case of any disequilibrium situation.

Keywords: Education, economic growth, India, causality, cointegration, error correction model.

1.Introduction:
Education has been regarded as one of the important determinants of economic growth since the
time of Adam Smith. It is usually considered as the most direct way to liberate substantial number
of people out of poverty owing to the propensity for employment opportunities especially for
higher skilled workers to be created which eventually leads to growth. A basic way of generating
sustainable economic growth has been educational development. The basic purpose of education is
to facilitate individuals with knowledge to be better able to apply that knowledge. Therefore, it is
significant to mention that returns on investment in education convert to economic growth and of
course extend to improvement in the quality of the society because education can affect children’s
attitudes and assist them to grow up with social values that are more beneficial to themselves and
the nation at large (see Pradhan, 2009; Yogish, 2006; Babatunde & Adefabi, 2005). Therefore, the
role of education in any economy is more crucial today than ever before because of the knowledge
based globalised economy. Such attention is also rooted in the fact that productivity greatly
depends on the quantity and quality of human resource, which itself largely depends on investment
in education. In other words, investment in education leads to the formation of human capital,
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comparable to physical and social capital, and that makes a significant contribution to economic
growth ( Pradhan, 2009; Dicken et al., 2006; Loening, 2004; Gylfason and Zoega, 2003; Barro,
2001).
The belief, that education promotes growth has led governments of many developing
countries to invest in the education sector. Even the theoretical literature also provides support for
such a policy. However, the empirical literature has failed to establish a robust relationship
between education expenditures and growth. According to the economic theory, it is expected to
have a positive causal relationship to exist between education expenditure and economic growth.
But different empirical papers investigating the above mentioned relationship for India have come
up with different results.
The paper is, therefore, a contribution to fill the gap that existed in the literature in developing
countries like India.
The structure of the article is as follows: section 2 briefly reviews the existing literature,
section 3 explains in brief the theoretical relationship between education and growth, section 4
discusses the methodological issues and section 5 depicts and interprets the results and finally
section 6 presents summary and conclusions.
2. Review of existing literature
Relatively a few empirical studies have tried to study the relation between investment in human
capital and economic growth. The relationship has been tested for countries such as USA
(Jorgenson and Fraumeni, 1992), Pakistan (Aziz, Khan and Aziz, 2008), Tanzania and Zambia
(Jung and Thorbecke, 2001), Nigeria (Ogujiuba and Adeniyi, 2005) and India (Chandra, 2010).
The results from the above mentioned papers indicate that education expenditures do affect growth
positively. Fiszbein and Psacharopoulos, 1992 conducted a study to assess the effects of education
investments in Venezuela and found that primary education investments have the highest effects
on growth whereas higher education investments exhibits the lowest returns among the three
levels of education. This is mainly due to the fact that high cost of university education offsets the
benefits accrued from a university degree. Further, according to Becker, Murphy et.al (1991),
education expenditures since 1960 has been an important determinant of the subsequent growth in
per capita incomes for around hundred countries since 1960. However, overall, the empirical
evidence is quite mixed.
Ansari and Singh (1997) use annual time series data from 1951 to 1987 to study the
relationship between public spending on education and growth. They found that there is no long
run relationship between the two.Bosworth, Collins and Virmani (2007) test that what are the
major contributors to India’s economic growth and conclude that education’s contribution has
been negligible.Pradhan (2009) investigates the causality between public education spending and
economic growth in India during 1951 to 2001. The empirical investigation has been carried out
by Error Correction Modeling. The findings suggest that there is unidirectional causality between
education and economic growth in the Indian economy. The direction of causality is from
economic growth to education spending and not vice versa. Chandra (2010) has tested for a causal
relationship between education investments and economic growth for India for the time period
1951-2009 using linear and non-linear Granger causality methods. He found that there is bidirectional causality between education spending and GDP for India. Thus, it can be seen that
overall, the empirical evidence regarding this relationship for India too is quite mixed.
3. Theoretical relationship between Education and Growth:
It has been very apparent from the literature that the interest in economic growth and its causes
dates back to the time of Adam Smith and David Ricardo, even though the formalization of
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growth theories did not take place until 1950s and 1960s. Denison (1967) was one of the first to
lay importance on investing in education, which was thought to have impact on growth and Causal
relationship between Education and Economic Growth in Indian development. Investment in
education can enhance growth and development by encouraging activities that can help catch up
with foreign technological progress (Berthelemy and Varoudakis, 1996). Generally, growth theory
suggests that economic growth depends on the accumulation of economic (including human)
assets, and the return on these assets, which in turn depend on technological progress, the
efficiency with which assets are being used, and the institutional frameworks of production
(Blackden et al., 2007). Specifically, the theoretical basis for the impact of education on economic
growth takes its root in the endogenous growth theory, which emphasizes on the centrality of
human capital for innovation and technological progress (Gundlach et al., 2001; World Bank,
2000). The theory emerges out of ‘policy ineffectiveness’, which characterizes the neo-classical
growth theory by giving importance to the production of new technologies and human capital
development, thereby focusing on factors within the model rather than relying on external factors.
Endogenous growth economists believe that improvements in productivity are linked to a faster
pace of innovation and extra investment in human capital (Babatunde & Adefabi, 2005). They
emphasize on the need for government and private sector institutions and markets which nurture
innovation to actively provide incentives for individuals to become inventive. They also identify
the central role of knowledge as a determinant of economic growth. Endogenous growth theory
therefore predicts positive externalities and spillover effects from development of a high valuedadded knowledge economy to the development and maintenance of a competitive advantage
across the globe.
4. Methodology:
4.1. Data and Variables:
The objective of this paper is to investigate the dynamics of the relationship between educational
expenditure of Govt. and economic growth in India using the annual data for the period 1961-62 to
2009-10 which includes the 49 annual observations. The two main variables of this study are
economic growth and educational expenditure of Govt. The real Gross Domestic Product
(GDP)growth(GDPt –GDPt-1) is used as the proxy for economic growth in India and we represent
the economic growth rate by using the constant value of Gross Domestic Product (GDP) measured
in Indian rupee. All necessary data for the sample period are obtained from the Handbook of
Statistics on Indian Economy, 2010-11 published by Reserve Bank of India. Expenditure on
Education Figure is taken from our publication titled ’Analysis of Budgeted Expenditure on
Education’ published by Dept. of Higher Education,Govt. of India. All the variables are taken in
their natural logarithms to reduce, to some extent, the problems of heteroscedasticity.
Using the time period 1961-62 to 2009-10 for India, this study aims to examine the long-term
and causal dynamic relationships between the level of education expenditure and economic
growth. The estimation methodology employed in this study is the cointegration and error
correction modeling technique.
The entire estimation procedure consists of three steps: first, unit root test; second,
cointegration test; third, the error correction model estimation.
4.2. Econometric specification:
4.2.1.Hypothesis:
The paper is based on the following hypotheses for testing the causality and co-integration
between GDP and education expenditure in India (i) whether there is bi-directional causality
between GDP growth and EDU, (ii) whether there is unidirectional causality between the two
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variables, (iii) whether there is no causality between GDP and EDU in India (iv) whether there
exists a long run relationship between GDP and EDU in India.
4.2.2.Model Specification :
The model specification draws inspiration from the earlier works of Pradhan (2009) and
Babatunde and Adefabi(2005). The choice of the existing model is based on the fact that it allows
for generation and estimation of all the parameters without resulting into unnecessary data mining.
The growth model for the study takes the form: GDP=f (EDU) -------------------(1)
Where GDP and EDU are the gross domestic product and education expenditure respectively.
Equation (1) is treated as a Cobb-Douglas function with investment in education, EDU, as the only
explanatory variable.
The link between Economic growth (measured in terms of GDP growth) and EDU in India can be
described using the following model in linear form:
LnGDPt= α + βLn EDU t + ε t -------------- (1.1)
α and β>0
The variables remain as previously defined with the exception of being in their natural log
form. εt is the error term assumed to be normally, identically and independently distributed.
where, GDP t and EDU t show the Gross Domestic Product and educational expenditure of govt.
at a particular time respectively while εt represents the “noise” or error term; α and β represent
the slope and coefficient of regression. The coefficient of regression, β indicates how a unit
change in the independent variable (educational expenditure ) affects the dependent variable (gross
domestic product). The error, εt , is incorporated in the equation to cater for other factors that may
influence GDP. The validity or strength of the Ordinary Least Squares method depends on the
accuracy of assumptions. In this study, the Gauss-Markov assumptions are used and they include;
that the dependent and independent variables (GDP and EDU) are linearly co-related, the
estimators (α, β) are unbiased with an expected value of zero i.e., E (εt) = 0, which implies that on
average the errors cancel out each other. The procedure involves specifying the dependent and
independent variables; in this case, GDP is the dependent variable while EDU the independent
variable.
But it depends on the assumptions that the results of the methods can be adversely affected
by outliers. In addition, whereas the Ordinary Least squares regression analysis can establish the
dependence of either GDP on EDU or vice versa; this does not necessarily imply direction of
causation. Stuart Kendal noted that “a statistical relationship, however, strong and however
suggestive, can never establish causal connection.” Thus, in this study, another method, the
Granger causality test, is used to further test for the direction of causality.
Step –I: Ordinary least square method:
Here we will assume the hypothesis that there is no relationship between educational
expenditure (EDU) and Economic Growth in terms of GDP. To confirm about our hypothesis,
primarily, we have studied the effect of education expenditure on economic growth and vice versa
by two simple regression equations:
LnEDUi=a+ b*LnGDPi ……………………………………………………………………………..(2)
LnGDPi=a1+ b1*LnEDUi……………………………………………………………………………(3)
GDP = Gross domestic product.
EDU = Educational expenditure of government in India.
t= time subscript.
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This study aimed to examine the long-term relationship between educational expenditure and
GDP growth in India between 1961-62 and 2009-10. Using co-integration and Vector Error
Correction Model (VECM) procedures, we investigated the relationship between these two
variables. The likely short-term properties of the relationship among economic growth and
education were obtained from the VECM application. Next, unit root, VAR, cointegration and
Vector Error Correction Model (VECM) procedures were utilized in turn. The first step for an
appropriate analysis is to determine if the data series are stationary or not. Time series data
generally tend to be non-stationary, and thus they suffer from unit roots. Due to the nonstationarity, regressions with time series data are very likely to result in spurious results. The
problems stemming from spurious regression have been described by Granger and Newbold
(1974). In order to ensure the condition of stationarity, a series ought to be integrated to the order
of 0 [I(0)]. In this study, tests of stationarity, commonly known as unit root tests, were adopted
from Dickey and Fuller (1979, 1981).As the data were analyzed, we discovered that error terms
had been correlated in the time series data used in this study.
Step –II: The Stationarity Test (Unit Root Test)
It is suggested that when dealing with time series data, a number of econometric issues can
influence the estimation of parameters using OLS. Regressing a time series variable on another
time series variable using the Ordinary Least Squares (OLS) estimation can result in a very high
R2, although there is no meaningful relationship between the variables. This situation reflects the
problem of spurious regression between totally unrelated variables generated by a non-stationary
process. Therefore, prior to testing Cointegration and implementing the Granger Causality test,
econometric methodology needs to examine the stationarity ;for each individual time series, most
macro economic data are non stationary, i.e. they tend to exhibit a deterministic and/or stochastic
trend. Therefore, it is recommended that a stationarity (unit root) test be carried out to test for the
order of integration. A series is said to be stationary if the mean and variance are time-invariant. A
non-stationary time series will have a time dependent mean or make sure that the variables are
stationary, because if they are not, the standard assumptions for asymptotic analysis in the Granger
test will not be valid. Therefore, a stochastic process that is said to be stationary simply implies
that the mean [(E(Yt)] and the variance [Var(Yt)] of Y remain constant over time for all t, and the
covariance [covar(Yt, Ys)] and hence the correlation between any two values of Y taken from
different time periods depends on the difference apart in time between the two values for all t≠s.
Since standard regression analysis requires that data series be stationary, it is obviously important
that we first test for this requirement to determine whether the series used in the regression process
is a difference stationary or a trend stationary. To test the stationary of variables, we use the
Augmented Dickey Fuller (ADF) test which is mostly used to test for unit root. Following
equation checks the stationarity of time series data used in the study:
Δy = β + β t + α y + γ ΣΔy + ε
t
1
1
t-1
t-1
t
Where ε is white noise error term in the model of unit root test, with a null hypothesis that
t

variable has unit root. The ADF regression test for the existence of unit root of yt that represents
all variables (in the natural logarithmic form) at time t. The test for a unit root is conducted on the
coefficient of yt-1 in the regression. If the coefficient is significantly different from zero (less than
zero) then the hypothesis that y contains a unit root is rejected. The null and alternative hypothesis
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for the existence of unit root in variable yt is Ho: α = 0 versus H1: α < 0. Rejection of the null
hypothesis denotes stationarity in the series.
If the ADF test-statistic (t-statistic) is less (in the absolute value) than the Mackinnon critical
t-values, the null hypothesis of a unit root can not be rejected for the time series and hence, one
can conclude that the series is non-stationary at their levels. The unit root test tests for the
existence of a unit root in two cases: with intercept only and with intercept and trend to take into
the account the impact of the trend on the series.
Once the number of unit roots in the series was decided, the next step before applying
Johansen’s (1988) co-integration test was to determine an appropriate number of lags to be used in
estimation. Second, Eagle-Granger residual based test tests the existence of co integration among
the variables-EDU and GDP at constant prices for the economy. Third, if a co integration
relationship does not exist, VAR analysis in the first difference is applied, however, if the
variables are co- integrated, the analysis continues in a cointegration framework.
Step-III: Testing for Cointegration (Johansen Approach)
Cointegration, an econometric property of time series variable, is a precondition for the existence
of a long run or equilibrium economic relationship between two or more variables having unit
roots (i.e. Integrated of order one). The Johansen approach can determine the number of cointegrated vectors for any given number of non-stationary variables of the same order. Two or
more random variables are said to be cointegrated if each of the series are themselves non –
stationary. This test may be regarded as a long run equilibrium relationship among the variables.
The purpose of the Cointegration tests is to determine whether a group of non – stationary series is
cointegrated or not.
Having concluded from the ADF results that each time series is non-stationary, i.e it is
integrated of order one I(1), we proceed to the second step, which requires that the two time series
be co-integrated. In other words, we have to examine whether or not there exists a long run
relationship between variables (stable and non-spurious co-integrated relationship) . In our case,
the mission is to determine whether or not education expenditure(EDU) and economic
growth(GDP) variables have a long-run relationship in a bivariate framework. Engle and Granger
(1987) introduced the concept of cointegration, where economic variables might reach a long-run
equilibrium that reflects a stable relationship among them. For the variables to be co-integrated,
they must be integrated of order one (non-stationary) and the linear combination of them is
stationary I(0).
The crucial approach which is used in this study to test r cointegration is called the Johansen
cointegration approach. The Johanson approach can determine the number of cointegrated vectors
for any given number of non-stationary variables of the same order.
Step-IV: The Granger Causality test:
Causality is a kind of statistical feedback concept which is widely used in the building of
forecasting models. Historically, Granger (1969) and Sim (1972) were the ones who formalized
the application of causality in economics. Granger causality test is a technique for determining
whether one time series is significant in forecasting another (Granger. 1969). The standard
Granger causality test (Granger, 1988) seeks to determine whether past values of a variable helps
to predict changes in another variable. The definition states that in the conditional distribution,
lagged values of Yt add no information to explanation of movements of Xt beyond that provided
by lagged values of Xt itself (Green, 2003). We should take note of the fact that the Granger
causality technique measures the information given by one variable in explaining the latest value
of another variable. In addition, it also says that variable Y is Granger caused by variable X if
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variable X assists in predicting the value of variable Y. If this is the case, it means that the lagged
values of variable X are statistically significant in explaining variable Y. The null hypothesis (H0)
that we test in this case is that the X variable does not Granger cause variable Y and variable Y
does not Granger cause variable X. In summary, one variable (Xt) is said to granger cause another
variable (Yt) if the lagged values of Xt can predict Yt and vice-versa.
EDU and GDP are, in fact, interlinked and co-related through various channel. There is no
theoretical or empirical evidence that could conclusively indicate sequencing from either direction.
For this reason, the Granger Causality test was carried out on EDU and GDP.
The spirit of Engle and Granger (1987) lies in the idea that if the two variables are integrated as
order one, I(1), and both residuals are I(0), this indicates that the two variables are cointegrated.
The Granger theorem states that if this is the case, the two variables could be generated by a
dynamic relationship from GDP to EDU and, vise versa.
Therefore,a time series X is said to Granger-cause Y if it can be shown through a series of Ftests on lagged values of X (and with lagged values of Y also known) that those X values predict
statistically significant information about future values of Y. In the context of this analysis, the
Granger method involves the estimation of the following equations:
If causality (or causation) runs from EDU to GDP, we have:
dLnGDPit = ηi+ Σα11dLnGDPi，t-1+ Σβ11dLnEDUi，t-1 +ε1t ……………………………………………(4)
If causality (or causation) runs from GDP to EDU, it takes the form:
dLnEDUit = ηi+Σα12dLn EDUi，t-1 +Σβ12dLnGDPi,t-1 +λECMi t+ε2t…………………………………(5)
where, GDPt and EDUt represent gross domestic product and educational expenditure respectively,
εit is uncorrelated stationary random process, and subscript t denotes the time period. In equation
4,failing to reject: H0: α11 = β11 =0 implies that educational expenditure does not Granger cause
economic growth. On the other hand, in equation5,failing to reject H0: α12= β12 =0 implies that
economic growth via GDP growth does not Granger cause educational expenditure.
The decision rule:
From equation (4), dLnEDUi t-1Granger causes dLnGDPit if the coefficient of the lagged values of
EDU as a group (β11) is significantly different from zero based on F-test (i.e., statistically
significant). Similarly, from equation (5), dLnGDPi,t-1 Granger causes dLnEDUit if β12 is
statistically significant.
Step V: Error Correcting Model (ECM) and Short Term Causality Test :
Error correction mechanism was first used by Sargan (1984), later adopted, modified and
popularized by Engle and Granger (1987). By definition, error correction mechanism is a means of
reconciling the short-run behaviour (or value) of an economic variable with its long-run behaviour
(or value). An important theorem in this regard is the Granger Representation Theorem which
demonstrates that any set of cointegrated time series has an error correction representation, which
reflects the short-run adjustment mechanism.
Co- integration relationships just reflect the long term balanced relations between relevant
variables. In order to cover the shortage, correcting mechanism of short term deviation from long
term balance could be cited. At the same time, as the limited number of years, the above test result
may cause disputes (Christpoulos and Tsionas, 2004). Therefore, under the circumstance of long
term causalities, short term causalities should be further tested as well. Empirical works based on
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time series data assume that the underlying time series is stationary. However, many studies have
shown that majority of time series variables are nonstationary or integrated of order 1 (Engle and
Granger, 1987). The time series properties of the data at hand are therefore studied in the outset.
Formal tests will be carried out to find the time series properties of the variables. If the variables
are I (1), Engle and Granger (1987) assert that causality must exist in, at least, one direction. The
Granger causality test is then augmented with an error correction term (ECT) and the error
correcting models could be built as below:
dLnGDPit = ηi+ Σα11dLnGDPi，t-1+ Σβ11dLnEDUi，t-1+ λECMi t+εi t…………………(6)
dLnEDUit = ηi+Σα12dLn EDUi，t-1 +Σβ12dLnGDPi,t-1 +λECMi t+εi t…………………………….(7)
Where t represents year, d rerepresents first order difference calculation, ECMit represents the
errors of long term balance which is obtained from the long run co-integrating relationship
between economic growth and educational expenditure. If λ = 0 is rejected, error correcting
mechanism happens, and the tested long term causality is reliable, otherwise, it could be
unreliable. If β1=0 is rejected, and then the short term causality is proved, otherwise the short term
causality doesn’t exist.
5. Analysis of the Result:
5.1.Ordinary Least Square Technique:
Table: 1:Result of OLS Technique
Variable
Dependent variable is LnGDP
Coefficient
SE
t ratio
R2
F Statistic
Ln EDU
0.8743
0.011694
74.76
0.79
5589.34
Dependent variable is LnEDU
Ln GDP
1.134
0.015169
74.76
0.83
5589.34
Ho: There is no relationship between the variables; H1: There is relationship between the variables
In Ordinary least Square Method, we reject the hypothesis that there is no relationship between the
variable and the results of the Ordinary Least Squares Regression are summarized in the Table 1.
The empirical analysis on basis of ordinary Least Square Method suggests that there is positive
relationship between EDU and GDP and vice versa.
5.2.Unit Root Test:
Table 2&3 present the results of the unit root test. The results show that both variables of our
interest, namely LnGDP and LnEDU attained stationarity after first differencing, I(1), using ADF
Test.
Table (2) presents the results of the unit root test for the two variables for their levels. The results
indicate that the null hypothesis of a unit root can not be rejected for the given variable and, hence,
one can conclude that the variables are not stationary at their levels.
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Table 2: Unit Root Test: The Results of the Augmented Dickey Fuller (ADF) Test for Levels
with an Intercept and Linear Trend
Intercept only
Intercept&Trend
Variable
ADF(0)
ADF(1)
ADF(2)
ADF(0)
ADF(1)
ADF(2)
LnGDP
2.144
1.359
1.825
-1.739
-1.625
-1.844
AIC
-3.665
-3.675
-3.679
-3.697
-3.697
-3.723
SBC
-3.588
-3.558
-3.521
-3.582
-3.542
-3.525

Ln EDU
AIC
SBC

1% critical value is -3.571*
-1.175
-1.457
-1.635
-2.816
-2.805
-2.761
-2.739
-2.688
-2.604

1% critical value is -4.163
-0.8058
-0.9472
-2.787
-2.780
-2.671
-2.624

1% critical value is -3.568

1% critical value is -4.158

-0.7412
-2.728
-2.531

Ho: series has unit root; H1: series is trend stationary
*MacKinnon critical values for rejection of hypothesis of a unit root.
AIC stands for Akaike info criterion
SBC stands for Schwarz Bayesian criterion

To determine the stationarity property of the variable, the same test above was applied to the
first differences. Results from table (3) revealed that the ADF value is greater than the critical tvalue at 1% level of significance for all variables. Based on these results, the null hypothesis that
the series have unit roots in their differences is rejected, meaning that the two series are stationary
at their first differences [they are integrated of the order one i.e I(1)]. The AIC (Akaike
Information criterion) and SBC (Schwartz Bayesian criterion) are shown in the tables to determine
the number of lags that makes the error term a white noise, which is one lag, as can be seen from
table (3).
Table 3: Unit Root Test: The Results of the Augmented Dickey Fuller (ADF )Test for the
First Difference with an Intercept and Linear Trend
Intercept only
Intercept&Trend
Variable
ADF(0)
ADF(1)
ADF(2)
ADF(0)
ADF(1)
ADF(2)
LnGDP
-5.29
-4.482
-4.491
-5.548
-4.998
-4.956
AIC
-3.677
-3.647
-3.689
-3.681
-3.688
-3.706
SBC
-3.598
-3.529
-3.530
-3.564
-3.530
-3.507

LnEDU
AIC
SBC

1% critical value is -3.574*
-6.219
-4.882
-3.727
-2.800
-2.743
-2.692
-2.723
-2.625
-2.532

1% critical value is -4.158
-6.409
-5.193
-2.801
-2.758
-2.684
-2.600

1% critical value is -3.571

1% critical value is -4.163

Ho: series has unit root; H1: series is trend stationary.
*MacKinnon critical values for rejection of hypothesis of a unit root.
AIC stands for Akaike info criterion
SBC stands for Schwarz Bayesian criterion
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5.3.Cointegration Test:
Having established the time series properties of the data, the test for presence of long-run
relationship between the variables using the Johansen and Juselius(1992) LR statistic for
cointegration was conducted. The crucial approach which is used in this study to test cointegration
is called the Johansen cointegration approach. The Johanson approach can determine the number
of cointegrated vectors for any given number of non-stationary variables of the same order. The
results reported in table (4) suggest that the null hypothesis of no cointegrating vectors can be
rejected at the 1% level of significance. It can be seen from the Likelihood Ratio (L.R.) that we
have a single co-integration equations. In other words, there exists one linear combination of the
variables.

Hypothesized
N0. Of CE (s)
None **
At most 1

Table 4:Johansen Cointegration Tests:
Eigen value
Likelihood Ratio 5% critical
value
0.394976
31.16374
19.96
0.136497
7.044376
9.24

1% critical
value
24.60
12.97

Ho: has no co-integration; H1: has co-integration
*(**) denotes rejection of the hypothesis at 5%(1%) significance level
L.R. test indicates one cointegrating equation(s) at 5% significance level

The normalized cointegrating equation is
LnGDP = -15.77+ 0.9274 LnEDU -----------------------(7)
(0.3611)
The standard error is in the parentheses the behavioural parameter(EDU) are statistically
significant at 5%.
Estimating the long-run relationship, the results are contained in equation (7) which show
positive relationship between education and economic growth. Precisely, 1% increase in
investment in education raises the level of GDP by 92.74%.Therefore,the Normalized
cointegration equation reveals that there is a positive relationship between
education
expenditure(EDU)
and GDP(Economic growth).Looking at the results, the normalized
cointegrating equation (7) reveals that in the long-run, education expenditure affects economic
growth positively in India. Interestingly, this result is impressive because 1% change in
education expenses leads to about 93 percent change in economic growth via GDP growth in the
same direction, over the long-run horizon. This of course is highly significant judging from the tstatistic.
5.4.Granger Causality Test :
The results of Pairwise Granger Causality between economic growth (GDP) and investment in
education (EDU) are contained in Table 6. The results reveal that there does not have any
causality which can run from economic growth (GDP) to investment in education (EDU) and vice
versa.
We have found that both for the Ho of “LnEDU does not Granger Cause LnGDP” and
Ho of “LnGDP does not Granger Cause LnEDU” , we cannot reject the Ho since the F-statistics
are rather small and most of the probability values are close to or even greater than 0.1 at the lag
length of 1 to 4. Therefore, we accept the Ho and conclude that LnEDU does not Granger Cause
LnGDP and LnGDP does not Granger Cause LnEDU.
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Null Hypothesis
LNEDU does not
Granger Cause
LNGDP
LNGDP does not
Granger Cause
LNEDU

Lag
1
2
3
4
1
2
3
4

Table: 6: Granger Casuality test
Observations. F-statistics
49*
0.3888
48
0.1551
47
0.2367
46
0.2683
49
0.00027
48
1.9111
47
1.5378
46
1.8543

Probability
0.5360
0.8568
0.8703
0.8964
0.98718
0.1603
0.2196
0.1392

Decision
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept

*Observations. after lag.

The above results generally show that there is no causal relationship between education
expenditure indicators and economic growth in India.
5.5.Error Correction Mechanism(VECM):
In order to check the stability of the model we have estimated the vector error correction (VECM)
model. The results of VECM model are presented in Table 7. The results indicate that the error
correction term for GDP growth bears the correct sign i.e. it is negative and statistically significant
at 5 percent significant level. It indicates 2.1 percent speed of convergence towards equilibrium
position in case of any disequilibrium situation. The coefficient of error correction term for EDU
bears the correct sign i.e. negative and statistically significant with the convergence speed of 1.24
percent towards equilibrium.
Table:7: Short term causality test for time series data(VECM)
Model-1
Model-2
D(LNGDP)
D(LNFT)
ECM
-0.021425*
-0.012422*
(0.00477)
(0.00390)
(-4.49384)
(-3.18513)
D(LNGDP(-1))
0.276040
0.359800
(0.14977)
(0.24824)
(1.84309)
(1.44939)
D(LNGDP(-2))
-0.176615
0.127462
(0.15254)
(0.25284)
(-1.15780)
(0.50412)
D(LNEDU(-1))
0.000682
0.092663
(0.09703)
(0.16083)
(0.00702)
(0.57616)
D(LNEDU(-2))
-0.048089
-0.032624
(0.09501)
(0.15748)
(-0.50616)
(-0.20717)
R-squared
0.508753
0.308001
F-statistic
3.236361
3.390904
• indicates panel data pass the significance test by 95% level,
variable
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6. Conclusion:
The paper tries to assess empirically, the relationship between government expenditure in
education and economic growth in India using annual data over the period 1961-62 to 2010-11.
The unit root properties of the data were examined using the Augmented Dickey Fuller test(ADF)
after which the cointegration and causality tests were conducted. The error correction models were
also estimated in order to examine the short –run dynamics. The major findings include the
following:
The unit root test clarified that both economic growth and education are non-stationary at the
level data but found stationary at the first differences.Therefore,the series of both variables of our
consideration-EDU and GDP, namely, education and economic growth were found to be
integrated of order one using the ADF tests for unit root.
The cointegration test confirmed that economic growth and education are cointegrated,
indicating an existence of long run equilibrium relationship between the two as confirmed by the
Johansen cointegration test results.
The Granger causality test finally confirmed that there exist no causality that can runs from
economic growth to education and vice-versa.
The error correction estimates indicates appropriate speed of convergence towards equilibrium
position in case of any disequilibrium situation.
Use of new technologies and scientific knowledge in the delivery of education services and
promotion of scientific and technological interventions in this social sector is likely to have a
significant impact not only on the quality of education services but also on its accessibility to the
rural poor, in particular the disadvantaged sections. Access to quality basic education is imperative
not only to reduce social and regional disparities, but also to achieve balanced growth and
development. Availability of resources alone does not guarantee faster social sector development.
Efficacy of the programmes will depend a lot on the manner in which States implement various
social sector programmes, which are primarily in the domain of the States. States, which have
given high priority to investment in education, have shown greater economic progress in recent
years. An early concentration on building schools and providing equipment has given way to
greater focus on quality and content, with an emphasis on primary education, to improve access
for those previously excluded from education, particularly girls and child labour, the rural poor
and weaker sections of society or other excluded minorities.
Finally, it can be suggested that concerted effort should be made by policy makers to increase
the level of human capital in India through which productivity can be enhanced in order to boost
growth (GDP).Moreover , quality assurance in education should be given utmost priority in order
to make it growth enhancing.
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Appendix:
Table 1: Relevant Statistical Data of GDP and Education expenditure of Govt. of India,
1961-62 to 2010-11(Rs crores)
Year
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80

GDP at current prices(at EDU(Rs crores)
factor cost)(Rs Crore)
17116
260.3
18302
278.76
20916
313.93
24436
369.29
25586
432.61
29123
487.83
34225
593.14
36092
649.13
39691
760.23
42222
892.36
44923
1011.07
49415
1150.43
60560
1300.72
71283
1570.67
75709
1849.47
81381
2039.09
92881
2630.6
99824
2994.69
108927
3347.57

60

Edu. Exp.
As a % GDP
1.52
1.52
1.50
1.51
1.69
1.68
1.73
1.80
1.92
2.11
2.25
2.33
2.15
2.20
2.44
2.51
2.83
3.00
3.07
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Year
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1978-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11

GDP at current prices(at EDU(Rs crores)
factor cost)(Rs Crore)
130178
3884.2
152056
4298.29
169525
5509.17
198630
6229.53
222705
7455.88
249547
8713.02
278258
9479.13
315993
11798.35
378491
14069.82
438020
17192.5
510954
19615.85
589086
22393.69
673229
25030.3
781345
28279.69
917058
32606.22
1073271
38178.09
1243546
43896.48
1390148
48552.14
1598127
61578.91
1786525
74816.09
1925416
82486.48
2100187
79865.7
2265304
85507.34
2549418
89079.25
2855933
96694.1
3275670
113228.71
3952241
117312.00
4581422
126532.04
5282086
167996.03
6133230
198939.52
7306990
212317.43

Edu. Exp.
As a % GDP
2.98
2.83
3.25
3.14
3.35
3.49
3.41
3.73
3.72
3.93
3.84
3.80
3.72
3.62
3.56
3.56
3.53
3.49
3.85
4.19
4.28
3.80
3.77
3.49
3.39
3.46
2.97
2.76
3.18
3.24
2.91

Source: Author’s own estimate based on Handbook of Statistics on Indian Economy,2010-11.
# Authors are thankful to anonymous referee and editor of the Journal for their helpful comments.
Nevertheless, if any pitfalls remain, authors are solely responsible for that.
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Abstract
Public financing is critical in providing adequate resources for equitable expansion of secondary education.
This paper discusses the trends in public financing of secondary education in West Bengal during 1980-81 to
2008-09. During this period the growth rate of public expenditure on secondary education in West Bengal is
quite low at constant prices (1993-94). Hence it can’t keep pace with the secondary (classes V-XII)
enrolment growth. Moreover, this expenditure is made mainly on non-plan head. However, the relative
importance of secondary education in West Bengal has increased within the education sector during 1980-81
to 2004-05.

Key words: Secondary education, Public Financing, Enrolment

1. Introduction
Education is one of the crucial factors of human resource development as it contributes to the
improvement of knowledge, skill and quality of life. Every stage of education (i.e. Primary, Upper
Primary, Secondary, and Higher) plays a significant role in the development of an individual and a
nation. The secondary education occupies a key position between primary education and higher
education. As the returns to education are large and positive, the educational investment is an
important issue. Moreover, financing of education must be adequate and equitable. The public
financing of education is justified by the public good nature of education. . The secondary
education is increasingly becoming a minimum threshold level without which the benefits from
investment in education cannot be capitalised (Reddy, 2007). The principle of equitable expansion
of secondary education justifies the public financing of secondary education. The social sector in
general and education sector in particular are now facing fiscal crunch in the post-liberalised era.
In order to know the present position of secondary education it is necessary to know the actual
resource flow to this sector and expenditure pattern. Such an analysis will help policy makers to
take decision on the quantum of investment.
The issues relating to financing and costs of education in India have been examined by Misra
(1967), Panchamukhi (1989), Tilak (1987, 1993, 1995). These studies consider the national and
state share of budgetary allocations to various levels of education. The Ministry of Human
Resource Development, Government of India initiated studies on State Finances on Education.
The reports focus on trends in state education expenditure with emphasis on elementary education
(Duraisamy and Duraisamy 2008) . Regarding the financing issues of secondary education in India
there are some empirical studies at both national level and state level. For example, the study by
A.N.Reddy (2007) examines the challenges, financing and resource requirements for expansion of
8
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secondary education in India. Another study by Gill-Singh and Brar (2005) examines the school
education sector of Punjab from the three dimensions of educational progress, public financing on
it and financing pattern. Muzzammil (1989) has analysed the financing of education in Uttar
Pradesh. The study of Duraisamy and Duraisamy (2008) focuses on grant-in-aid to secondary
education in Tamil Nadu. Another study by Duraisamy and Subramanian (2000) examines
financing, cost and student achievement in secondary education in Chennai using primary data
collected from secondary schools. There are other studies on secondary education financing as
well.
As far as West Bengal is concerned, the empirical studies relating to the public financing of
secondary education are limited. Hence, it is worthwhile to assess the public financing of
secondary education in West Bengal In the above backdrop the present study has made an attempt
to look into the following issues for the state of West Bengal.
(1) Trends and patterns of secondary education in respect of different parameters like
enrolment, institutions and teachers.
(2) Trends in public expenditure on secondary education in West Bengal, with the help of a
few selected indicators like share of secondary education in expenditure on education ,
SDP etc
.
The study is based on secondary data which are collected from: (i)Annual Report of
Education,2007-08 West Bengal, (ii) ‘Budgetary Resources for Education’ (1951-52 to1993-94)
MHRD GOI, (iii)Central Statistical Organisation (CSO) data on State Income etc., (iv)Education
Budget (Various Years) West Bengal, (v)Statistical Abstract,(Various Issues) West Bengal,
(vi)Selected Educational Statistics (2004, 2005,2006 ) MHRD, GOI.
The paper is organised as follows: Section 2 deals with the growth of secondary education in West
Bengal and examines the variation in participation in secondary education across social groups,
gender and districts. Section 3 explores the trends in public financing of secondary education in
West Bengal with help of a few selected indicators since 1980s. The paper ends on the concluding
note of Section 4.
2. Structure and Growth of Secondary Education in West Bengal
The school education in West Bengal is based on the national pattern of 12 years (10+2) of
schooling. There are three stages of school education in West Bengal: Primary (classes’ I-IV),
Secondary (classes V-X) and Higher Secondary (classes XI-XII). Secondary stage is divided in
two stages, viz., Junior High or Upper Primary, which ends at the completion of Class VIII
followed by 2 years of schooling which leads to first public examination called Madhyamik
Pariksha. This is followed by 2 years of Higher Secondary Education. There are different types of
schools, viz., Junior High Schools, Junior Madrasahs, High Schools, High Madrasahs, Senior
Madrasahs and Higher Secondary Schools.
The progress of secondary education in West Bengal is assessed by using indicators such as,
number of secondary and higher secondary schools, number of students enrolled and number of
teachers in these schools. Number of schools indicates the availability of education facilities in
state, students’ enrolment in these schools can provide some indication of the extent to which
school education facilities are used. Teachers are important input in educational development
process and the growth of number of teachers has a significant bearing on the financing of
education.
Table 1 gives the growth of secondary education in West Bengal in terms of numbers of secondary
(high and higher secondary) schools, enrolment in them, number of teachers at secondary
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education level and the pupil-teacher ratio (PTR) in the state for the period 1980-81 to 2007-08.
The table 1 also reports the simple average growth rates over the period from 1990-91 to 2005-06.
Table 1 shows during 1980-2006 the secondary (including higher secondary) education in West
Bengal has witnessed a notable expansion judged in terms of growth of institutions and enrolment
in them. The number of secondary schools (high and higher secondary), students enrolment in
them and number of teachers in them have increased 1.71, 2.12, 1.62 times respectively during
1980-81 to 2006-07. Table 1 also shows simple average growth rate of enrolment in secondary
and higher secondary stages (classes V to XII) is higher than that of number of secondary schools
and number of teachers at these stages in West Bengal during the period 1990-91 to 2005-06.
Moreover, during 1980-81 to 2006-07 the pupil-teacher ratio has increased from 45 to 59. This
leads to overcrowded class rooms and thus the schools in the state have become overcrowded.
Table 1: Number of Schools, Students, Teachers and Pupil-Teacher Ratio (PTR) in
Secondary Education, West Bengal (1980-2007)
Year

Schools*

Students **

Teachers***

PTR

1980-81

5184

3856812

86073

45

1990-91

6491

4695373

116442

40

2000-01

9398

5547258

133921

41

2001-02

9463

6222900

128219

49

2002-03

7676

6682345

128653

52

2003-04

7816

7192387

124385

58

2004-05

7971

7544450

120503

63

2005-06

8640

7942070

130418

61

2006-07

8841

8191656

138840

59

2007-08

8892
Growth Rates (%)

1990-91 to 2005-06

130712
¥

1.39

4.53

1.06

Source: GOI, Selected Educational Statistics (various years), MHRD, New Delhi
Govt. of West Bengal, Annual Report (2007-08) Dept. of School Education
Note:* schools indicates High and Higher Secondary schools (Govt., Local, Private Aided and Private
Unaided)
** Students enrolled in High and Higher Secondary schools (excluding Private Unaided)
*** Teachers in High and Higher Secondary schools (excluding Private Unaided)
¥

The simple average growth rates are calculated over the period from 1990-91 to 2005-06 by using the
formula [1/n{(ym2 – ym1)/ym1}]×100, where ym2 : average for the2004-05 to 2006-07 period and ym1 : average
for the 1980-81 to 2000-01 period, n is the no. of intervening years.

Interestingly, the share of Govt. schools in the total number of schools in the state has declined
from 1.15 per cent in 1988-89 to 0.45 per cent in 2006-07, whereas the share of private unaided
schools has increased from 1.72 per cent to 4.72 per cent during the same period. Management
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some-wise number of secondary schools of West Bengal along with their respective percentages
for selected years is given in Table 2.
Table 2: Number of Secondary Schools (High & Higher) by management in West Bengal
Year

Govt.
Local Bodies
Private Aided
Private Unaided
No. % to Total No % to Total
No
% to Total No
% to Total
1988-89 65
1.15
4
0.07
5479
97.06
97
1.72
2004-05 41
0.51
0
0.00
7581
95.11
349
4.38
2006-07 40
0.45
0
0.00
8414
95.17
387
4.38
Source: Heggade(1992), and GOI ,Selected Educational Statistics (2004 & 2006), MHRD

Total
5645
7971
8841

Participation Rate in School Education
The Gross Enrolment Ratio (GER) & Net Enrolment Ratio (NER) are two widely used indicators
to assess participation rates. GER is the total enrolment at a given level of education, regardless of
the age, divided by the estimated child population in the relevant age group. Net Enrolment Ratio
(NER) gives the age specific participation for each education level. Table 3 presents the GER and
NER in West Bengal for the year 2006-07. It shows that the NER is 98.03 per cent for children in
the age group of 6-11, 78.74 per cent for 11-14, 67.02 per cent for 14-16 and 45.08 per cent for the
age group 16-18. So, it is clear that both the GER and NER have fallen with the level of education.
Table 3: Gross Enrolment Ratio (GER) and Net Enrolment Ratio(NER) in Secondary
Education in West Bengal(2006-07)
Class
GER
NER
I-IV
105.96
98.03
V-VIII
83
78.74
IX-X
67.48
67.02
XI-XII
45.67
45.08
Source: Govt. of West Bengal, Annual Report (2007-08) Dept. of School Education
Table 4: Gross Enrolment Ratios in West Bengal Compared to India, 2006
Proportion of West Bengal
WB
India
to India
89.46
All
Classes IX-XII (14-18years)
Boys
39.9
44.6

SC

ST

Classes IX-XII (14-18years)

Classes IX-XII (14-18years)

Girls

30.7

35.8

85.75

Total

35.5

40.4

87.87

Boys

32.7

41.6

78.61

Girls

24.5

30.9

79.29

Total

28.9

36.7

78.75

Boys

31.3

33.7

92.88

Girls

19.3

23.4

82.48

Total

25.6

28.7

89.20

Source: GOI (2006), Selected Educational Statistics, MHRD, New Delhi.
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Caste-wise Gross Enrolment Ratio: Caste-wise enrolments for the classes IX-XII are shown in
Table 4. The last column of Table 4 shows that in 2006 GERs in West Bengal are less than All
India and the boys are in favourable position compared to the girls.
Secondary Education and Gender
The access to secondary education in West Bengal across gender is examined with the help of an
indicator “Number of Girls per 100 Boys enrolled”. The figures of this indicator for WB are
presented in Table 5. The girls’ enrolment per hundred boys has increased during the period
(2001-2006) from 93 to 99 for the children in the classes I-V, 74 to 98 for the children in the
classes VI-VIII and 65 to 73 for the children in the classes IX-XII. It shows that the number of
girls’ enrolment per hundred boys for the classes IX-XII (age 14-18) is lower than the number of
girls’ enrolment per hundred boys for the classes VI-VIII, and the number of girls’ enrolment per
hundred boys enrolled for the classes VI-VIII is lower than that for the class I-V. It is further
observed that number of girl students per 100 boys enrolled has steadily fallen with the higher
stages of education, in all the years during 2001-02 and 2006-07. The fall in the number of girls
enrolled from classes I-V to classes VI-VIII, on an average has been less than the average fall
from classes VI-VIII to classes IX-XII, average fall being measured in terms of percentage points.
Table 5: No. of Girls per 100 Boys Enrolled
(2001-06)
VII-V (6VIII
Years
11
(11-14
years)
years)
2001-02
93
74

(All Categories of Students) In West Bengal
Decrease from
classes(I-V) to
classes(VI-VIII)

IX-XII
(14-18
years)

Decrease from
classes(VI-VIII)
to classes(IX-XII)

19

65

9

2002-03

96

88

8

73

15

2003-04

96

90

6

70

20

2004-05

95

86

9

72

14

2005-06

94

83

11

72

11

2006-07

99

98

1

73

25

Average(percentage point)

09

15.67

Source: GOI, Selected Educational Statistics (State Profile) 2005 and Selected Educational Statistics 2006;
MHRD, New Delhi

Drop-out rates
Drop-out rates reveal the extent of discontinuation in studies by the student at various levels of
education. The picture of drop-out rates in West Bengal by different age groups is given in Table
6. The table shows that the drop-out rates at the middle and high school level in the state are quite
high; however, dropout rates have shown a declining trend. At the high school level, the dropout
rate has decreased from 78.52 per cent in 2001-02 to 72.15 per cent in 2006-07, though the rate
centred round 78.9 during 2001-02 and 2004-05. The fall was however significant during the last
two years of our study period. The drop-out rates for girls as compared to boys has remained
higher for the high school level in the state. For example, the drop-out rates for boys and girls in
2006-07 are 70.98 per cent and 73.55 per cent respectively. However, both the rates are quite high
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with respect to the all India average. The drop-out rates in India for the classes I-V, VI-VIII and IX , in 2006 are 25.60, 45.90 and 59.88 respectively.
Table 6: Drop-out Rates for All Categories of Students In West Bengal (2001-06)
Years
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07

I-V(6-11 years)
39.86
36.41
33.46
43.65
38.67
30.15

I-VIII(6-14 years)
70.87
68.23
63.77
63.63
62.45
61.37

I-X(6-16 years)
78.52
78.74
80.24
78.03
75.12
72.15

Source: Selected Educational Statistics (State Profile) 2005 and Selected Educational Statistics 2006; MHRD,
GOI

Scenario of Secondary Education across Districts
A district wise account of secondary education in West Bengal for the year 2005-06 is given in
the table 7. The data corresponding to the year 2005-06 shows that the number of students per
school and student-teacher ratio is the maximum in Darjeeling whereas the number of students per
school is the minimum in Birbhum and the student-teacher ratio is the minimum in Howrah(see
Table 7 below). The per school number of teachers is the maximum in Howrah and the minimum
in South 24 Pgs.
Table 7: District-wise Disparity in Different Parameters in Secondary Education (2005-06)
Students/Schools
Teachers/Schools
Students/Teachers
Bankura
471.3
19.5
47.6
Birbhum
313.5
16.3
54.7
Burdwan
324.6
15.9
50.4
Calcutta
361.5
21.9
45.4
Coochbehar
669.3
17.1
76.6
Darjeeling
1089.0
19.8
115.8
Hooghly
373.7
17.9
44.0
Howrah
422.2
23.1
35.9
Jalpaiguri
591.4
18.7
70.7
Malda
375.0
17.5
54.8
Midnapore(East)
417.0
18.7
47.9
Midnapore(West)
368.5
18.3
47.3
Murshidabad
527.7
15.6
74.7
Nadia
779.9
18.5
68.9
North 24 Pgs.
499.7
23.0
39.7
North Dinajpur
635.5
20.9
66.3
Purulia
440.6
17.7
45.9
South 24 Pgs.
422.2
15.5
61.6
South Dinajpur
626.6
16.6
74.6
W.B
471.4
19.1
52.7
Source: Government of West Bengal, District Statistical Hand Books, Various Districts
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District-wise disparity in the number of secondary schools can also be analysed in respect of area,
population, literates, number of colleges per secondary school. Table 8 shows different aspects of
district-wise distribution of schools in West Bengal in 2006. It is seen from the table 8 that in 2006
Kolkata enjoys an advantageous position in terms of almost every indicator. The population
served per school is 5,570 in Kolkata against the state average of 8,665. Population per school is
the highest in the district of North 24 Pgs, literate population per school is the highest in North
Dinajpur and the lowest in Purulia. Schools per college are maximum in Midnapore East (44) and
minimum in Kolkata (12).
Table 8: District wise Disparity in Number of Schools in West Bengal, 2006
%
% schools Sq..Km./
Population Literates
area
School
/School
/School
Bankura
7.8
4.4
14.9
7357
4664
Birbhum
7.9
4.2
8.2
8640
6065
Burdwan
5.1
5.0
11.0
7931
4877
Calcutta
0.2
9.7
0.2
5570
4506
Coochbehar
3.8
2.8
12.1
9461
6273
Darjeeling
3.5
2.7
10.7
6111
4387
Hooghly
3.5
7.8
4.7
8097
6081
Howrah
1.7
6.4
2.7
8286
6380
Jalpaiguri
7.0
3.6
17.8
10740
6755
Malda
4.2
3.5
10.9
10779
5422
Midnapore(East)
4.8
6.9
6.5
7420
5951
Midnapore(West)
11.0
8.0
12.8
7310
5146
Murshidabad
6.0
5.9
10.3
12599
6841
Nadia
4.4
5.1
8.3
10667
7051
North 24 Pgs.
3.5
12.1
15.2
13130
6289
North Dinajpur
4.6
1.7
4.0
9526
7440
Purulia
7.1
3.4
18.2
7897
4391
South 24 Pgs.
2.5
4.9
12.9
9659
6143
South Dinajpur
11.2
1.9
12.1
9237
6410
Total
100.0
100
8.8
8665
5925

Schools/
College
33
32
34
12
28
20
28
35
29
43
44
42
29
30
34
29
31
43
29
28

Source: Government of West Bengal, District Statistical Hand Books, Various Districts

3. Financing of Secondary Education In West Bengal
The state expenditure on education comprises elementary education, secondary education,
university and higher education, adult education, language development and a general category.
The secondary education expenditure consists of spending on secondary and higher secondary
schools. State Government directly controls a few schools, and most of the schools are nonGovernment aided schools. There are no tuition fees levied by the aided or Government schools in
the State up to Class XII (Govt. of West Bengal, Annual Report of Education, 2007-08, Pg. no.
69). The salary components of teachers of all these schools include post retirement benefits like
pension, gratuity etc.
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Trends in Public Expenditure on Secondary Education in West Bengal
Public expenditure on education refers to various types of expenditure routed through education
department of the State for the development of the education sector. Table 9 provides the details of
public expenditure on secondary education in West Bengal along with its growth rates during
1980-2008. The public expenditure (Revenue account) on secondary education has increased from
Rs. 93.76 crores in 1980-81 to Rs. 3376.21 crores in 2008-09, a 36 times increase in nearly three
decades. The growth rate of public expenditure on secondary education during 1980-2008 is
impressive at 12.69 per cent. However, it’s to be noted that these figures are in current prices and
thus required to be adjusted for inflation in order to have a realistic picture. But in absence of
education related deflator, West Bengal GSDP deflator can be used for this purpose. However to
get more realistic picture we have used service sector deflators to calculate education expenditure
at constant prices. At constant prices (1993-94), the public expenditure on secondary education
has grown by merely 2.34 times from Rs. 368.16 crores to Rs 862.35 crores during the period
1980-81 to 2008-09. The rate of growth turned out to be just 2.39 per cent during this period.
Table 9: Public Expenditure on Secondary Education in West Bengal 1980-2008

Year
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98

Secondary Education Expenditure
(Rs. In Crores)
Current Prices
Constant(1993-94) Prices
93.76
368.16
130.67
469.11
174.73
606.00
160.24
559.22
177.93
524.00
208.91
556.14
272.21
679.36
280.12
644.12
372.17
754.28
422.93
796.08
624.85
866.73
622.79
869.04
628.70
859.13
774.01
774.01
850.87
788.11
939.78
778.83
1136.02
846.27
1246.94
859.03
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Secondary Education
Expenditure
% of SDP
0.98
1.23
1.46
1.13
1.09
1.20
1.44
1.22
1.51
1.52
1.98
1.71
1.62
1.60
1.58
1.40
1.53
1.40
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Secondary Education Expenditure
(Rs. In Crores)
Current Prices
Constant(1993-94) Prices
1484.84
880.00
2322.03
1158.72
2080.38
999.59
2143.13
998.99
2155.91
996.27
2215.93
1012.53
2352.15
1019.69
2439.26
776.09
2751.26
824.40
3009.67
835.87
3376.21
862.35
Growth Rates (%) *
12.69
2.39

Year
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
1980-2008

Secondary Education
Expenditure
% of SDP
1.40
1.99
1.61
1.52
1.42
1.30
1.24
1.15
1.12
1.08
1.06

Source: Govt. of West Bengal Statistical Abstract (Various Issues)
GSDP Deflator are calculated from CSO statistics
Note: * Growth rate is calculated by fitting the semi-log function; lnY a+bt, where ‘b’ is the rate of growth.

The public expenditure on secondary education at 1993-94 prices in West Bengal is presented in
figure 1.
Figure 1: Public Expenditure on Secondary Education West Bengal, 1980-2008
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Secondary Education Expenditure and GSDP:
It is important to see how the public expenditure on secondary education is related to SDP. The
share of secondary education expenditure in SDP is usually taken as an indicator of the State’s
priority to secondary education. Table 9 provides the details of the percentage share of secondary
education expenditure in GSDP. An analysis of the table 9 shows the average annual percentage
share of secondary education expenditure in West Bengal GSDP during 1980-81 to 2008-09 is
1.4% (approx.). The average annual percentage share of secondary education expenditure in
GSDP has increased from 1.28% (approx.) during 1980s to 1.62% (approx.) during 1990s but
declined to 1.27% (approx.) during 2000-01 to 2008-09
Moreover, since 2000 the percentage share of secondary education in GSDP is steadily declining.
This means that in the State the secondary education is loosing its importance since 2000. The
percentage share of secondary education in GSDP is shown in Figure 2.
Figure 2: Public Expenditure on Secondary Education as percentage of GSDP (1980-81 to
2008-09) in West Bengal
Secondary Education Expenditure as % of GSDP
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To see how the expenditure on secondary education is related to Gross State Domestic Product
(GSDP) we have estimated the effect of the state’s gross SDP on the secondary education
expenditure for the period 1984-2007. The OLS regression results are reported below.
Ln (ESE) = -3.8 + 0.9 ln(SDP)
t = (-8.8) (24.6)
R square = 0.9650
Adjusted R square = 0.9634

F = 606.5042

N=24

As the results show the coefficient of GSDP (its natural logarithmic value) has a positive and
significant effect (at 0 per cent level) on public expenditure on secondary education. This
coefficient can be termed as SDP elasticity of secondary education expenditure, which measures
the responsiveness of the public expenditure on secondary education to change in the SDP of West
Bengal. The coefficient is less than unity and thus may be interpreted inelastic (moderately
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inelastic). In other words, this means that a one percent increase in GSDP leads to 0.9 per cent
increase in public expenditure on secondary education.
Inter- Sectoral Resource Allocations to Education in West Bengal:
Table 10: Share of Different Categories of Education in Total Public Expenditure
Education (Percentage)
University
and other
Higher
Year
Elementary
Secondary
Education
Others
Total
1980-81
39.2
39.4
15.3
6.1
100
1981-82
39
41.8
14
5.2
100
1982-83
40.6
43.4
11.3
4.7
100
1983-84
42.7
39.4
13.1
4.8
100
1984-85
41.6
40.5
13.2
4.7
100
1985-86
40.5
39.8
12.8
6.9
100
1986-87
37
41.1
12.7
9.2
100
1987-88
40.5
40
12.6
6.9
100
1988-89
38.2
44.6
11.6
5.6
100
1989-90
37.1
45.3
12.6
5
100
1990-91
35.9
46.2
13.4
4.5
100
1991-92
37
47.8
11.6
3.6
100
1992-93
36.3
46.6
12.8
4.3
100
1993-94
34.8
48.1
12.6
4.5
100
1994-95
33.8
48.6
13.6
4
100
1995-96
34.2
48.8
13.3
3.7
100
1996-97
32.5
47.7
12.1
7.7
100
1997-98
33.2
50
12.4
4.4
100
1998-99
32.4
50
12.1
5.5
100
1999-00
27.4
47.1
10.2
15.3
100
2000-01
33
46.4
15.1
5.5
100
2001-02
34.6
48
13.7
3.7
100
2002-03
32.8
49.7
13.8
3.7
100
2003-04
33.6
49.8
13.4
3.2
100
2004-05
37.4
47.9
11.8
2.9
100
Average (in %)
(1980-81 to 2004-05)

36.212

45.52

12.844

5.424

Source: Govt. of West Bengal, Statistical Abstracts (Various Issues), (Authors’ calculation)
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Table 10 lays out the distribution of public expenditure on education among different
categories of education in West Bengal during 1980-81 to 2004-05. The head “others” includes
adult education, language development, technical education & general item of expenditure. It is
evident from the table that the secondary education has got the maximum priority compared to
other categories of education. The average annual percentage share of secondary education during
1980-81 and 2004-05 is 45.52%. The share of secondary education in total education expenditure
has increased from 41.53% during 1980s to 48.09% in 1990s, which means the relative
importance of secondary education has increased within the education sector in West Bengal,
during 1980 to 2004.
The share of public expenditure on secondary education as percentage of total public expenditure
on education in West Bengal is presented in figure 3.
Figure 3: Percentage Share of Different Categories of Education in Public Expenditure on
Education (Revenue account)
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Non-Plan and Plan Expenditures on Secondary Education in West Bengal
The plan and non-plan classification of public expenditure on education provides further insights
into how resources are used. The non-plan component is largely meant for salary, maintaining the
infrastructure etc and plan expenditures are important for qualitative improvement of the sector.
Table 11 provides the percentage share of non-plan and plan expenditure in total public
expenditure on secondary education (revenue account) in West Bengal during 1983-84 to 2007-08.
The percentage share of non-plan expenditure in total secondary expenditure (revenue account)
during this period does not show much fluctuation, whereas, the percentage shares of plan
expenditure in total secondary expenditure (revenue account) during this period, shows wider
fluctuation. Table 11 reveals that the percentage share of non-plan expenditure has witnessed a
marginal fall from 96.67 per cent in 1983-84 to 96.46 per cent in 2007-08 and the percentage share
of plan expenditure has witnessed a significant fall from 3.33 per cent in 1983-84 to 0.54 per cent
in 2007-08.
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Table 11: Share of Non-Plan and Plan Revenue Expenditure on Secondary Education In
West Bengal (Percentage)
year
1983-84

Non-Plan as % to Total Secondary
Expenditure
96.67

Plan as % to Total Secondary Expenditure
3.33

1993-94

94.45

5.55

2003-04

99.84

0.16

2004-05

99.52

0.48

2005-06

99.9

0.1

2006-07

99.27

0.73

2007-08

99.46

0.54

Source: GOI Budgetary Resources for Education (1951-52 to 1993-94), MHRD, and Govt. of
West Bengal Education Budget (various years).
Per student Public Expenditure on Secondary Education in West Bengal
Per student educational expenditure, on secondary education, both at current and constant (199394) prices is given in Table 12. The table also reports the annual average compound rate of growth
per-student public expenditure on secondary education in West Bengal.
Table 12: Per Student Public Expenditure on Secondary Education in West Bengal
Year
Current Prices
Constant (1993-94) prices
1980-81
243.11
954.6102
1990-91
1330.77
1845.903
1998-99
3120.92
1849.627
2000-01
3750.28
1801.957
2001-02
3443.94
1605.338
2002-03
3226.28
1490.907
2003-04
3080.94
1407.775
2004-05
3117.72
1351.569
2005-06
3071.32
977.1916
2006-07
3358.61
1006.39
Growth Rate (%)
1980-90
18.53
6.82
1990-2000
10.92
-0.24
2000-06
-1.82
-9.25
1980-2006
10.63
0.2
Source: Selected Education Statistics (Various Issues), MHRD, Govt of India and Statistical Abstract
(Various Issues), Govt. of West Bengal
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At current prices, per-student secondary education expenditure has increased from Rs 243.11 in
1980 to Rs 3358.61 in 2006 i.e. a 14 times (around) increase during1980-81 to 2006-07 (Table
12). The rate of growth is 10.63 percent. However, at constant (1993-94) prices this growth rate
has turned out to be only 0.2 per cent. Moreover, the per-student public expenditure in real terms
is experiencing a negative growth since the 1990s. The growth rate, during 2000-06 is negative
even at the current prices.
Intra-Sect oral Allocation to Secondary Education
It is necessary to analyse the pattern of allocation of resources by different activities and
objectives. This will give an idea of what is going on in schools and will also provide a view of the
steps taken to extend the secondary education facilities to rural areas, girls, poor, and other weaker
section of the population. At the outset, it needs to be mentioned that allocation of resources (to
secondary education in West Bengal) by activities is presented for the state’s revenue expenditure
only. The state’s expenditure on secondary education by activities is presented in Table 13.
Table 13: Intra sectoral Allocation of Public Expenditure on Secondary Education in West
Bengal, 2003-2008
2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 Average
Direction
and
Administration
0.904
1.174
1.126
1.064
0.794
0.794
0.976
Inspection
0.886
0.977
0.703
1.107
0.709
0.709
0.849
Teachers’
Training
0.017
0.198
0.170
0.146
0.128
0.128
0.131
Text Books
0.001
0.001
0.001
0.001
0.001
0.001
0.001
Scholarships
0.022
0.031
0.004
0.006
0.001
0.001
0.011
Assistance to
Government
Secondary. Schools 1.110
1.122
1.122
1.253
1.272
1.272
1.192
Assistance to
Non-Government
Secondary. Schools 96.280
95.336
96.096
95.263
96.130
96.130
95.872
Special Component
Plan for SC
0.036
0.111
0.015
0.035
0.103
0.103
0.067
Tribal Areas
Sub-Plan
0.127
0.142
0.005
0.054
0.060
0.060
0.075
Other
Expenditure
0.619
0.909
0.758
1.070
0.802
0.802
0.827
TOTAL
100.000 100.000 100.000 100.000 100.000 100.000
Source: Education Budget (Different Years), West Bengal, available at State’s finance website
The table 13 shows that assistance to Non-Government Secondary Schools constitutes on an
average around 96 per cent of the total expenditure on secondary education during 2003-04 to
2008-09 and the assistance to the Government Secondary Schools accounts for 1.19 per cent
(around) of the total expenditure on secondary education in West Bengal, on an average during
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this period. The table reveals that items other than the assistance to Non-Government Secondary
Schools are hardly getting any funds (in a relative sense) during 2003-04 to 2008-09
4. Conclusion:
In this paper we have examined the status and financing of secondary education in West Bengal in
terms of enrolment, number of schools and teachers. But the expenditure required to maintain the
standard student-teacher ratio and provide necessary infrastructural facilities has no kept pace with
the other parameters noted above. Thus the asymmetry in the growth of enrolment and the number
of institutions and teachers (across districts, social groups, gender etc) may have affected the
quality of education. The per-student public expenditure on secondary education in West Bengal
has experienced a negative growth, both in current and constant prices, during 2000-2006, which
suggests that growth of public expenditure on secondary education in West Bengal has not kept
pace with enrolment growth during this period. The question remains whether the state can sustain
the growing demands for education on the state budget. There should be more emphasis on the
efficient utilisation of resources. A performance-based grant might be thought of. The plan
expenditure component is abysmally small in the state which must be significantly enhanced to
maintain the quality of education in the state. Attention must be given to the matters like
vocational education, linking the secondary education with primary education and higher
education
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“ ……Shatter this age-long shame of ours,
And raise our head
Into the boundless sky,
Into the generous light,
Into the air of freedom.” Rabindranath Tagore

Abstract
The Twelfth Five Year Plan of India, scheduled to begin from April 2012, is supposed to face
many policy challenges particularly in the fields of inclusive growth. This paper aims at pointing
out the problems related to gender imbalance and women empowerment, as experienced by the
Indian economy during the previous plan periods in general and during Eleventh Plan in
particular. It also wants to show how far these issues would pose a challenge to the policy
framework of the Twelfth Plan.The question of gender balance is often analyzed with the help of
sex ratio. The sex ratio in India has been historically negative or in other words, unfavourable to
females. It is believed that several factors such as old practice of neglect of girl child and female
infanticide, higher mortality rate among the female children, advent of new technology for the
determination of the sex of foetus, women literacy rate, poverty rate, workforce participation rate
among the women, etc. are responsible for influencing overall sex ratio and the child sex ratio in
our country. The analysis has been based upon some secondary data sources, particularly the
population census (2011) data.
I. Introduction
The Twelfth Five Year Plan of India, scheduled to begin from April 2012, is supposed to face
many policy challenges particularly in the fields of inclusive growth. The inflation and financial
risks on account of global developments can defeat the financial allocations ( Reddy, 2011) for the
achievement of plan targets. The financing of the plan with macroeconomic balance becomes a
crucial issue before the planners. Generally any evaluation of the performance of the previous plan
is made by the planners in terms of the GDP growth. So far as the growth target is concerned, the
Eleventh Plan aimed at 9 per cent growth rate per annum, but the actual growth rate had been
around 8.2 per cent. Planners, however, consider this as a remarkable success since this has been
achieved in the midst of a critical global financial situation during the Eleventh Plan period.
However, the economic development of a country should not be judged only in terms of the
growth rate in GDP. Development is multidimensional and the planners admit that it is difficult to
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daughter or women in Indian society [Wyon & Gordon, 1971; Miller, 1981; Das Gupta, 1987;
Visaria, 1988; Basu, 1989; Rastogi & Raj Kumari, 1992].
Gender Imbalance and Women Empowerment
Some studies show that sex ratios were persistently lower in the Northern states and higher in the
Southern states of India. Such regional dichotomy in the demographic structure of India was
confirmed by Dyson and Moore (1983). The major Indian states were then grouped into
demographic regimes divided by a diagonal line that approximated the contours of Satpura hill
range, extending Eastward to join the Chhotonagpur hills and Southern Bihar. However, such
traditional north-south divide has to be modified in view of the declining CSR in almost all states
during 2001-11 (Table-1). The deficit of young girls has been evident in some traditionally and
historically masculine states like Haryana and Punjab. But the drastic fall in the CSR in many
other states particularly since 1991 cannot be explained solely by the discrimination against girls
which has been practiced in these regions for decades. Many researchers in this field are of the
opinion that with the advent of new technology for the determination of the sex of foetus (such as
portable ultra sonogram machine), it has become easier for parents to avoid having daughters. As a
result, the ‘pre-birth deficit’ of girl child has become more prominent than ‘post-birth deficit’
(Visaria,2008; Srinivasan & Bedi, 2009). Parents started replacing the old practice of neglect of
girl child and female infanticide by opting for pre-birth elimination of daughters with the help of
new technology. Several micro-level studies conducted in Punjab, Haryana, Himachal Pradesh and
Gujarat show that the deficit of girl child was much higher among women who were educated
beyond the primary level, who belonged to upper castes, whose families had substantial landed
properties, who were not engaged in any gainful work and who could pay the provider (or the
private medical practitioner or organization) for this illegal procedure or abortion (Visaria, 2004;
Bose & Shiva, 2003). At the same time, there has been strong evidence that even families
belonging to the backward social groups or with less education, had a tendency to gather
information on the sex of the foetus. This indicates that this practice has been spreading across all
social groups (Visaria, 2008).
Some researchers have hinted upon the aspect of inter-generational transfer of resources as one of
the determining forces behind the falling CSR in many parts of India (John et. al., 2009). With the
persisting structures of patrilineal descent, patrilineal inheritance and post-marital residence
pattern, young couples are supposed to go to live with the husband’s family; thus, sons continue
the family line and inherit the property. Married daughters are not expected to support their
parents at their old age. Side by side, growing demand for lavish dowries and increasing
expectations of expensive weddings for daughters imply a net ‘outflow’ of fund or a ‘financial
burden’ upon the parents. In addition, there are fears that with extended dowry and perceived
increase in marital breakdown, support to daughters will not end with their marriage (causing
further drain on family resources). All these factors stimulate the aversion for daughters. It also
seems that women themselves have internalized the patriarchal values to such an extent that even
when they say that daughters take better care of parents in old age or are more emotionally
attached to the mothers, their statements do not match their desires (Visaria, 2008).
Thus, greater parental preference for male child can lead to a substantial fall in ratio of women to
men. According to Prof. Amartya Sen, this ratio remains typically around 1050-1060 in Europe
and North America (e.g., this ratio remained about 1020 in U.S.A and 1170 in Russian Federation
in 2011). However, this ratio is as low as 940 in South and West Asian countries. This is
particularly due to the incidences of aborting female fetuses during pregnancy, neglect of female
child and even infanticide. From this trend, it becomes clear that legal actions of the government
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Table-1 Overall Sex Ratio and Child Sex Ratio (in the age group of 0-6 yrs) across the
States & UTs of India
Child Sex Ratio (age Literacy rate % of people
Sl.
State/UT
Overall Sex Ratio
group of 0-6 yrs)
(2011)
below
poverty line
No.
2001 2011 Decadal 2001 2011 Decadal Male Female (2004-05)
change
change
1 UP
898 908
1.11
916 899 – 1.85 79.24 59.26
32.8
2 Maharashtra
922 925
0.32
913 883 – 3.28 89.82 75.48
30.7
3 Bihar
919 916 – 0.33 942 933 – 0.95 73.39 53.33
41.4
4 West .Bengal
934 947
1.39
960 950 – 1.04 82.67 71.16
24.7
5 Andhra Pradesh
978 992
1.43
961 943 – 1.87 75.56 59.74
15.8
6 Madhya Pradesh
919 930
1.19
932 912 – 2.14 80.53 60.02
38.3
7 Tamil Nadu
987 995
0.81
942 946 + 0.42 86.81 73.86
22.5
8 Rajasthan
921 926
0.54
909 883 – 2.86 80.51 52.66
22.1
9 Karnataka
965 968 – 0.31 946 943 – 0.32 82.85 68.13
25.0
10 Gujarat
920 918 – 0.22 883 886 + 0.34 87.23 70.73
16.8
11 Orissa
972 978
0.62
953 934 – 1.99 82.40 64.36
46.4
12 Kerala
1058 1084 2.45
960 959 – 0.10 96.02 91.98
15.0
13 Jharkhand
941 947
0.64
965 943 – 2.28 78.45 56.21
40.3
14 Assam
935 954
2.03
965 957 – 0.83 78.81 67.27
19.7
15 Punjab
876 893
1.94
798 846 + 6.01 81.48 71.34
8.4
16 Chhattisgarh
989 991
0.20
975 964 – 1.13 81.45 60.59
40.9
17 Haryana
861 877
1.85
819 830 + 1.34 85.38 66.77
14.0
18 Delhi
821 866
5.48
868 866 – 0.23 91.03 80.93
14.7
19 Jammu & Kashmir 892 883 – 1.00 941 859 – 8.71 78.26 58.01
5.4
20 Uttarakhand
962 963
0.10
908 886 – 2.42 88.33 70.70
39.6
21 Himachal Pradesh
968 974
0.61
896 906 + 1.11 90.83 76.60
10.0
22 Tripura
948 961
1.37
966 953 – 1.34 92.18 83.15
18.9
23 Meghalaya
972 986
1.44
973 970 – 0.31 77.17 73.78
18.5
24 Manipur
974 987
1.33
957 934 – 2.40 86.49 73.17
17.3
25 Nagaland
900 931
3.44
964 944 – 2.07 83.29 76.69
19.0
26 Goa
961 968
0.73
938 920 – 1.92 92.81 81.84
13.8
27 Arunachal Pradesh 893 920
3.02
964 960 – 0.41 73.69 59.57
17.6
28 Puducherry
1001 1038 3.69
967 965 – 0.21 92.12 81.22
22.4
29 Mizoram
935 975
4.28
964 971 + 0.73 93.72 89.40
12.6
30 Chandigarh
777 818
5.28
845 867 + 2.60 90.54 81.38
7.1
31 Sikkim
875 889
1.60
963 944 – 1.97 87.29 76.43
20.1
32 Andaman &Nicober 846 878
3.78
957 966 + 0.94 90.11 81.84
22.6
33 Dadra & N. Haveli 812 775 – 4.55 979 924 – 5.62 86.46 65.93
33.2
34 Daman & Diu
710 618 – 1.29 926 909 – 1.83 91.48 79.59
10.5
35 Lakshadip
948 946 – 0.21 959 908 – 5.32 96.11 88.25
16.0
INDIA TOTAL
933 940
0.75
927 914 – 1.40 82.14 65.46
27.5
Source: (i) Population Census (2011), Provisional Population Total, Office of the Registrar General and
Census Commissioner, Govt. of India; (ii) Pal (2010)- ‘Poverty & Living Standard in India- An Inter-State
Analysis, Artha Beekshan, Vol. 19, No. 2, Sept 2010, pp-100.
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in the form of the enactment of Pre-Conception and Pre-natal Diagnostic Techniques Act (1994)
failed to check female foeticide since 1996.
III. Some controversial results
It is interesting to note that the female literacy rate has continuously increased in our country since
independence and the male-female gap in literacy rate has also declined particularly since 1981
(Table-2).
Table-2 Trend of Literacy Rate in India during 1951-2011
Census Year
Literacy rate (%)
Male-Female
Gap in Literacy
Male
Female
All people
Rate
1951
27.16
8.86
18.33
18.30
1961
40.40
15.35
28.30
25.05
1971
45.96
21.97
34.45
23.98
1981
56.38
29.76
43.57
26.62
1991
64.13
39.29
52.21
24.84
2001
75.26
53.67
64.83
21.59
2011
82.14
65.46
74.04
16.68
Source: Population Census (2011), Provisional Population Total, Office of the Registrar General and Census
Commissioner, Govt. of India
Fig.-2

Relationship between Women Litearcy rate & Child Sex Ratio
Across States & UTs in India in 2011
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For the purposes of Census, a person aged seven and above, who can both read and write with
understanding in any language, is treated as literate (this process is being followed since 1991
census; prior to 1991 census, children below the age of 5 years were treated as illiterates). A
person, who can only read but cannot write, is not considered to be literate. Naturally, it is difficult
to establish any correlation between the rise in this official ‘literacy rate’ and the awareness
regarding the bad impacts of gender-based discrimination in our society. However, in our study
82

Gender Imbalance and Women Empowerment in the Twelfth Plan: Bisai and Mazumdar

we have observed a positive correlation between the women literacy rate (WLITR) and the child
sex ratio (CHSEX) across the states and UTs in India in 2011 (See Fig.-2). The linear regression
equation showing this relation is given below:
CHSEX = 881.88 + 0.558* WLITR
(*t = 0.883 significant at 38 % level)
The basic reasons behind such improvement in CSR particularly in the Southern states (say, in
Kerala) were higher female literacy rate, state-funded expansion of basic education, greater
participation of women in gainful works, favourable law of inheritance in some parts of Kerala,
etc. Some recent research works have also indicated that women’s control over landholdings was
much higher in some of the Southern and North-Eastern states of India. In Kerala, women
operated about 21 per cent of landholdings and 18 per cent of land area. In Andhra Pradesh, the
corresponding figures were 20 per cent and 17 per cent respectively, while in Tamil Nadu they
were 18.1 per cent and 15.1 per cent respectively (Srivastava & Srivastava, 2010).
One of the important determinants of inclusive growth during the plan period is the reduction
in the percentage of people below the poverty line. It seems that the problem of declining child sex
ratio can be checked through a reduction in the poverty rate in any region. That is to say, an
affluent family is not supposed to discriminate between the male and female child. While
establishing a statistical relationship between the poverty rate (based on 2004-05 NSSO result) and
child sex ratio across different states and UTs in India in 2011(Table-1), we have found a positive
relationship. The linear regression equation showing this relationship is given below:
CHSEX = 901.74 + 0.907 * POVRT
(*t = 1.52 significant at 13 % level)
It implies that even when the percentage of people below the poverty line declines in any
state, the CSR is also found to have a lower value (i.e., that state or region may not improve its
position in terms of a reduction in gender imbalance). Higher per capita income can go hand in
hand with higher income inequality and poverty in any region and the containment of poverty rate
in any region may be a necessary condition for checking the falling trend in the child sex ratio but
it cannot be treated as sufficient condition for achieving that goal. Hence, the parental preference
for male child is not reduced with an improvement in the financial condition of a family, rather it
increases. Thus, policies framed for solving the problem of poverty are not expected automatically
to solve the problem of gender imbalance.
It appears that the relatively affluent families of urban areas are availing ‘pre-conception and
pre-natal diagnostic techniques’ more than the poor families living particularly in rural areas.
Some researchers are also of the opinion that decision on aborting a foetus may not be all
male decisions. It may have a close connection with female engagement in economic activities in
urban areas, especially among high salaried women jobs, where workplace may not be all that
friendly for women. They may be restricted from reproductive activities, because of job
responsibility. The census data (2011) also indicates that CSR remains higher for rural India
compared to the urban areas of most of the States and UTs (Table-3). It implies that the cases of
pre-birth elimination of daughters have been higher in urban areas where the parents get easy
access to the new technology for the determination of the sex of foetus.
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Table-3 Child Sex Ratio in Rural & Urban Areas of India in 2011
State/
UT

Child Sex Ratio (0-6 Years)
India/State/Union Territory

Total

Rural

Urban

01

2
INDIA
Jammu & Kashmir

3
914
859

4
919
860

5
902
854

02

Himachal Pradesh

906

909

878

03

Uttarakhand

886

894

864

04

Haryana

830

831

829

05

Delhi

866

809

868

06

Rajasthan

883

886

869

07

Uttar Pradesh

899

904

879

08

Bihar

933

935

906

09

Sikkim

944

952

917

10

Arunachal Pradesh

960

964

944

11

Tripura

953

955

945

12

Meghalaya

970

972

957

13

West Bengal

950

952

943

14

Jharkhand

943

952

904

15

Orissa

934

939

909

16

Chhattisgarh

964

972

932

17

Madhya Pradesh

912

917

895

18

Gujarat

886

906

852

19

Daman & Diu

909

925

903

20

Dadra & Nagar Haveli

924

961

878

21

Karnataka

943

945

941

22

Goa

920

924

917

23

Kerala

959

960

958

24
A & N Islands
966
975
Source: Population Census (2011), Provisional Population Total, Office of the
Registrar General and Census Commissioner, Govt. of India.

947

1

The relationship between the HDI or GDI scores and the child sex ratio across different states and
UTs has also indicated somewhat puzzling results. It is generally assumed that gender based
discrimination is lower in a state with better GDI (Gender Oriented Development Index) score.
The relationship between the GDI score and the child sex ratio across the states and UTs has,
however, been found to be negative. The relevant regression equations are shown below:
CHSEX = 923.91 – 3.34 * GDI
(*t = – 0.036 significant at 90 % level)
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Hence, this result implies that even if any state or UT scores better in terms of GDI values, its
performance with regard to child sex ratio may be poor. For instance, Delhi scores far better than
UP with regard to GDI value, but the child sex ratio in Delhi is lower than that in UP (Table-4). In
fact, the GDI estimate does not take into account the factor such as ‘parental preference for male
or female child’. Naturally, better position in GDI ranking cannot eliminate the possibility of
parental preference for male child.
Table-4 The GDI Scores of different States and UTs of India in 2006
State/UT
GDI Value (2006)
State/UT
UP
0.509
Jammu & Kashmir
Maharashtra
0.677
Uttarakhand
Bihar
0.479
Himachal Pradesh
West Bengal
0.622
Tripura
Andhra Pradesh
0.574
Meghalaya
Madhya Pradesh
0.516
Manipur
Tamil Nadu
0.655
Nagaland
Rajasthan
0.526
Goa
Karnataka
0.611
Arunachal Pradesh
Gujarat
0.624
Puducherry
Orissa
0.524
Mizoram
Kerala
0.745
Chandigarh
Jharkhand
0.558
Sikkim
Assam
0.585
Andaman & Nicobar
Islands
Punjab
0.663
Dadra & Nagar Haveli
Chhattisgarh
0.542
Daman & Diu
Haryana
0.632
Lakshadweep
Delhi
0.701
All India

GDI Value (2006)
0.568
0.647
0.664
0.626
0.624
0.699
0.697
0.747
0.642
0.706
0.687
0.763
0.659
0.692
0.673
0.677
0.635
0.590

Source: ‘HDI & GDI Estimates for India and the States/UTs: Results and Analysis’, website.

Women empowerment, which is also supposed to be an important determining factor in this
respect, depends to a large extent on the workforce participation rate (WPR) among the women.
We can use the NSSO data as supplementary information for estimating the gender-based
discrimination in the work place. While economic forces are mainly responsible for men’s
participation in gainful works, the forces which determine the women’s participation in work are
diverse in nature and they include religious, cultural, social, demographic and reproductive factors.
The WPR among the women was about 16.6 per cent in urban areas and that of men was 54.9 per
cent during 2004-05. In rural areas, these percentages were 32.7 and 54.6 respectively. There has
been no significant change in this pattern of WPR during 1972-73 to 2004-05 excepting for an
increase in the employment opportunities for women in urban areas (Srivastava & Srivastava,
2010). The cross section analysis of 2004-05 NSSO data indicates that the WPR remains higher
among the SC and ST women. They are supposed to be the most marginalized and impoverished
sections in our society and the women from these groups have little choice but to work even at a
very low wages. A category-wise and sector-wise distribution of the workforce for the period
2004-05 also shows that among casual workers, 90 per cent women are engaged in agriculture and
only 10 per cent in non-agricultural works. Among the regular workers, however, just the reverse
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is observed. But the wages are found to be higher for male workers in all categories of work. This
disparity is highest for the regular workers engaged in non-agricultural works (where female-male
wage ratio is 0.57, i.e., the wage rate for a female worker is about 57 per cent of that earned by a
male worker).
The women workforce is more concentrated in agriculture where the wage rates are the lowest.
Thus, higher WPR per se does not ensure high level of living. It is also believed that the
implementation of programmes like NABARD’s programme on financing the Self-Help Groups
(SHGs) in 1992, the Sampoorna Gramin Swarojgar Yojana (SGSY) in 1999, the National Rural
Employment Guarantee Act (NREGA) in 2006, etc. had definitely increased the scope of income
opportunities among the women workforce particularly in rural areas. However, the success rates
of all these programmes in terms of their impacts on the gender balance in the demographic
structure are questionable.
IV. Conclusion
We have analysed some aspects of gender imbalance in the demographic structure of India based
particularly upon the census data. What we realize is some stark contrasts in our plan programmes
and their end results in terms of gender-based discrimination. We feel that while empowering the
women, programmes or policies should not only be confined in the expansion of their income
earning capabilities alone ;rather such empowerment programme should be viewed from a broader
perspective emphasizing particularly upon enlightenment and awareness regarding equal
potentialities of male and female children. Such awareness programmes should be made as an
integral part of the women empowerment programme so that parental preference can gradually be
reversed in favour of the female child.
We believe that the Twelfth Plan is going to face the real challenges while framing policies which
would seriously address these issues. Any failure in this front would only mean economic growth
without any perceptible advancement in economic development.
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Abstract
The employment scenario of India during recent years has not been encouraging. There
has been a decline in employment in the rural areas, led by a sharp fall in the employment
of rural females. After economic slowdown of 2008 the female work participation in India
declined in 2009-10 and reached all time low. There has been a reduction of rural female
workforce in India to the extent of 19.5 million during 2004-05 to 2009-10. The entire fall
of female employment has been due to the loss of female self-employment. In contrast, for
rural male, employment increased by 13 million due to the increase of casual employment.
Non-farm sector is the only avenue for rural workers where employment has increased
gradually. The growth rate of non-farm employment improved for both rural male and
female during 1993-94 to 2004-05 as compared with pre-reform period. But that growth
has decelerated after economic slow down; for rural female it has negative in all sectors
except construction. For rural male most of the incremental workers were also absorbed in
construction. The manufacturing sector, the most important absorber of rural workers, has
experienced substantial loss of jobs.
Key Words: Economic reforms, growth of employment, structural change, non-farm
employment, economic slowdown, job loss
JEL Classification: J21

I. Introduction
The perception is that a rise in the rate of growth of output unless accompanied by a still greater
rise in the rate of growth of labour productivity will necessarily raise the rate of growth of
employment (Kaldor, 1966). When this perception is put together with another, quite plausible,
perception, namely that in a situation where the unemployment rate exceeds a certain threshold
rate, real wages remain tied to a certain subsistence level, so that all gains in labour productivity
accrue to the capitalists. This leads to raise the share of surplus in output, and with it the savings
ratio in the economy. The rise in the savings ratio, since the capital-output ratio can be taken to be
a constant, raises the growth rate. This, in turn, raises the rate of growth of employment. Since the
rate of growth of the workforce is given, this continuous increase in the share of surplus and hence
in the growth rate of output and employment must eventually lower the unemployment rate and
keep doing so until tightness develops in the labour market and wages start rising above the
#
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subsistence level. But the entire reasoning has been shown to be untenable in practice. In India
despite high growth being maintained for years there is no sign of any tightness in the labour
market and the labour market has continued to remain slack (Patnaik, 2011).
During the liberalized era the dualism in the labour market is getting further sharpened in
India. A market for educated, trained and skilled job aspirants, typically characterized by new and
upcoming production/marketing/management standards, significantly higher levels of
productivity, wage rates and earnings, etc., is steadily expanding simultaneously with sluggishness
or a steady decline in the job market for their less educated, semi- or un-skilled and untrained
brethren. Employment prospects are thus getting brightened up for the more qualified while a
squeezing scenario sets in for the untrained between self-employment and wage-paid jobs, and still
more significantly between rural and urban areas (Chadha, 2001). Rural job aspirants, especially
females among them, suffer far more severe setbacks, primarily because of their own educational
and skill deficiencies. Further it has also been argued that the changes associated with reforms –
technological changes, industrial relocation and the shift from subsistence production to market
orientation have unleashed forces that have pushed women to a marginalised and discriminated
position in the labour market (Neetha, 2009). In this context, the effect on rural female
employment- be it feminisation, marginalisation, exclusion or segregation- has acquired central
importance in all major discourses around economic reforms all over the world.
Against this brief background the present paper seeks to examine the magnitude, pattern and
structure of rural employment in India during last three decades which would help understand the
trends of rural employment.
In the present study, NSS data are used for seven points of time- 38th round (1983), 43rd round
(1987-88), 50th round (1993-94), 55th round (1999-2000), 61st round (2004-05) and the latest being
the 66th round survey conducted in 2009-10. All are the quinquennial round of NSSO. Our
analysis uses the usual status employment and unemployment data of NSSO. In the case of usually
employed, the information was collected for both principal status (ps) and subsidiary status (ss)
workers. It is to be mentioned here that in NSS 38th and 43rd rounds the industry classification
followed (National Industrial Classification) NIC 1970 while NSS 50th round used NIC 1987. In
the 55th and 61st round survey, the industry classification followed NIC 1998. In latest round i.e.,
in 66th round it followed NIC 2004. The inter-rounds 38th to 66th data are comparable by making
adjustment into eight industry division-i) agriculture, ii) mining and quarrying, iii) manufacturing,
iv) electricity, gas and water, v) construction, vi) trade and commerce, vii) transport, storage and
communications and viii) 'other services'. It is noted that the categories (ii) to (viii) are treated as
non-farm sector and the corresponding employment are non-farm employment. The employment
of rural workers in non-farm sector is treated as the rural non-farm employment.1 The labour force
indicators derived from the different NSS employment and unemployment surveys are generally
presented as ratios. Absolute number of workers was estimated by using Census segment-wise
population (male, female, rural and urban) projections and NSS segment-wise workers population
ratio. Accordingly, we computed afresh the absolute number of workers for 1983, 1987-88, 199394 and 1999-2000. In 66th round NSSO itself estimated the absolute number of workers for the
year 2004-05 and 2009-10 by using the same methodology.2 To see through pre- and post-reform
contrasts in employment growth and structure, we use the NSS data for the years 1983, 1993-94,
2004-05 and 2009-10. The period 1983 to 1993-94 stand in pre-reform years while the period
1993-94 to 2004-05 captures the impact of economic reforms. The global slowdown 2008 has its
adverse implications on the domestic economy especially on the employment sphere. Therefore,
the period 2004-05 to 2009-10 is expected to captures the changes brought about by economic
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slowdown and treated as the period of economic slow down. That is, the entire post-reform period
is divided into two sub-periods, 1993-94 to 2004-05 for first and 2004-05 to 2009-10 for second. 3
The rest of the paper is divided into seven sections. Section II analyses the trend of rural
employment through an assessment of work participation rate, magnitude and nature of
employment as well as unemployment. Section III discusses the trend of farm via-a-vis non-farm
employment. The dynamics of growth of employment for rural male as well as female across
activities are dealt with in Section IV. Sections V deals with the trend of the share of employment
by sector and makes a comparison between pre- and post- reform years. Section VI looks into the
contrasting sectoral deployment of the incremental non-farm workforce during the period of
economic slowdown with the earlier periods. The factors that explained the recent trends of rural
employment are discussed in Section VII. Finally, section VIII gives some concluding
observations.
II. Emerging Trends of Employment in Rural India
We examine here of the trends of work participation rate (WPR), magnitude of employment, status
of the employment, and unemployment in rural India in comparison with urban India. Main
highlights in this section are as follows.
A. Disturbing Female Work Participation Rate
The trend of male and female WPR4 in rural and urban India separately has shown in Figure 1. It
is seen that more than half of all rural males reported themselves as workers. The male WPR in
rural India was 54.7 per cent in 2009-10. It has fluctuated in a narrow range (53.1 per cent and
55.3 per cent) during 1983 and 2009-10. There has been no sign of decline of male WPR during
the recent years. While the workforce participation rates for females are significantly lower than
those of males. Rural female WPR declined from 34.0 per cent in 1983 to 29.9 per cent in 19992000 and thereafter the participation rate increased to 31.7 per cent in 2004-05. It may be recalled
that a sharp slump in female work participation rates and a decline in the share of women in total
employment had appeared as a major feature of the first decade of ‘economic reforms’ in India.
The evidence of the 1999-2000 survey had pointed to displacement of women from employment
across the 1990s, denying the then widely accepted argument that liberalization and globalization
leads to feminization of labour (Mazumdar and Neetha, 2011). And it is argued that the infirmities
are far more pronounced in the case of rural female workers, because they have not only compete
with their male counterparts in the rural areas but also with their more qualified sisters in the urban
areas (Chadha, 2002).
In 2004-05, the 61st round survey appeared to alleviate the gloomy picture by showing a
seeming ‘revival’ in women’s work participation in rural as well as in urban India. The female
WPR declined again in 2009-10. But this decline is significant and reaches all time low. For
example, the WPR has fallen to 26.1 per cent for rural female and to 13.8 per cent for urban
female. However, the male counterpart have not experienced such fall of WPR. Therefore, it is to
note that the female WPR has shown disturbing signals in general during the recent years.
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Figure 1 Trend of WPR in India by Sex and Region, 1983 to 2009-10

Percentage Share

60
50
40
30
20
10
0

1983

1987‐88

1993‐94

1999‐00

2004‐05

2009‐10

54.7

53.9

55.3

53.1

54.6

54.7

Rural Female

34

32.3

32.8

29.9

32.7

26.1

Urban Male

51.2

50.6

52.1

51.8

54.9

54.3

Urban Female

15.1

15.2

15.5

13.9

16.6

13.8

Rural Male

Rural Male

Rural Female

Urban Male

Urban Female

Note: Both principal status and subsidiary status workers taken together.
Sources: NSSO, Employment and Unemployment (Situation) in India; NSS 38th Round (1983), NSS 43rd
Round (1987-88), NSS 50th Round (1993-94), NSS 55th Round (1999-2000), NSS 61st Round (200405), NSS 66th Round (2009-10).

B. Differential Trend of Male and Female Employment
Number of workers gradually increased during 1983 to 2004-05 for all segments in India, across
region as well as across sex, although the growth of employment is decelerating for both male and
female (Figure 2 and Table 1). But between 2004-05 and 2009-10, there has been hardly any
change in the size of the workforce in the country. There has been a decline in employment in the
rural areas led by a sharp fall in the employment of rural females. It has also been noticed that
there has been marginal increase in urban employment mainly due to an increase in male
employment, while female employment has come down. On one hand there has been an increase
in the male employment by 22.4 million between 2004-05 and2009-10 and on the other there has
been a reduction in the female employment by 21.3 million. In total there has been an increase in
employment of 1.1 million in the country. In rural India an increase of 13 million male
employments along with a fall of 19.5 million female employments caused for over all decline of
6.5 million rural employments. This is the first time the Indian economy has perceived the decline
of the number of female workers in contrast with the increase in their male counterpart. The
decline of female workers was sharper in rural areas with compound annual growth rate -3.4 per
cent in comparison to -1.5 per cent in urban areas.
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Number (in Million)

Figure 2 Trend of Estimated Employment (in Million) in India by Sex and Region,
1983 to 2009-10
Rural Male
Rural Female
Urban Male
Urban Female
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1983

1987‐88

1993‐94

1999‐00

2004‐05

2009‐10

Rural Male

155.1

164.0

187.8

199.3

218.9

231.9

Rural Female

88.3

92.4

105.5

107.1

124.0

104.5

Urban Male

46.6

52.9

64.6

76.4

90.4

99.8

Urban Female

12.2

14.1

17.2

18.8

24.6

22.8

Note: 1. Workforce figures have been calculated using Census segment wise population projections and NSS
segment wise Worker Population Ratios.
2. Both principal status and subsidiary status workers taken together.
Sources: As in Figure 1.

Table 1 Compound Annual Growth Rate of Workers in India by Sex and by Region
Period

Rural

Urban

All

Male

Female

Male

Female

Male

Female

1983 to 1993-94

1.9

1.8

3.3

3.5

2.3

2.0

1993-94 to 2004-05

1.4

1.5

3.1

3.3

1.9

1.8

2004-05 to 2009-10

1.2

-3.4

2.0

-1.5

1.4

-3.0

Source: Calculation is based on number of workers given in Figure 2.

C. Casualisation of Rural Workers
The 61st round National Sample Survey 2004-05 shows a revival in women’s work participation,
albeit primarily driven by an increase in self employment. Further analysis had highlighted a sharp
rise in unpaid labour by women as a sub-category of the self-employed. Further, where the 200405 aggregate data on work participation rates appeared to be giving the impression of more
women finding jobs or employment, the disaggregated data on employment status suggested a
process of large scale substitution of paid work by unpaid labour of women (Mazumdar & Neetha,
2011). The general increases in work participation rates of 2004-05 were also countered by the
argument that a real difficulty in finding paid work or wage work was the real reason for the
significant increase in self- employment among both male and female workers (Ghosh, 2009).
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Whatever may be the reason during 1999-2000 to 2004-05, what was important was that the
proportion of self-employment grew significantly with a fall in casual employment and a marginal
rise in regular-salaried employment. Number of self-employment has also increased in female as
well as male workers though the increase in 2004-05 has been significantly higher for female than
that of male. During 2004-05 to 2009-10 the trend was different from
Table 2 Distribution of Workers by Status of Employment in India, 1983 to 2009-2010
Number of Workers(in Million)
Percentage Share
Employment
Rural
Urban
Rural
Urban
Status &
Male Female Male Female
Male Female Male Female
Year
Self-employed
1983
1987-88
1993-94
1999-00
2004-05
2009-10
Regular employees
1983
1987-88
1993-94
1999-00
2004-05
2009-10
Casual labour
1983
1987-88
1993-94
1999-00
2004-05
2009-10

93.8
96.1
108.7
109.6
127.2
124.1

54.7
56.2
61.7
61.4
79.0
58.2

19.1
22.1
26.9
31.7
40.5
41.0

5.6
6.6
7.8
8.5
11.7
9.4

60.5
58.6
57.9
55
58.1
53.5

61.9
60.8
58.5
57.3
63.7
55.7

40.9
41.7
41.7
41.5
44.8
41.1

45.8
47.1
45.4
45.3
47.7
41.1

16.0
16.4
15.6
17.5
19.7
19.7

2.5
3.4
3.0
3.3
4.6
4.6

20.4
23.1
27.2
31.9
36.7
41.8

3.1
3.9
4.9
6.3
8.8
9.0

10.3
10
8.3
8.8
9
8.5

2.8
3.7
2.8
3.1
3.7
4.4

43.7
43.7
42.1
41.7
40.6
41.9

25.8
27.5
28.6
33.3
35.6
39.3

45.3
51.5
63.5
72.1
72.0
88.1

31.2
32.8
40.8
42.4
40.4
41.7

7.2
7.7
10.5
12.8
13.2
17.0

3.5
3.6
4.5
4.0
4.1
4.5

29.2
31.4
33.8
36.2
32.9
38

35.3
35.5
38.7
39.6
32.6
39.9

15.4
14.6
16.2
16.8
14.6
17

28.4
25.4
26.2
21.4
16.7
19.6

Notes and Sources: As in Figure 2.

that during the earlier period. The proportion of self-employment has decreased, and it is lowest
proportion for all workers since 1993-94. The decline of self-employment is the highest for
females as compared with males. During 2004-05 to 2009-10 entire fall of female employment has
been due to the fall of self-employment. For example, rural female self-employment has declined
at the extent of 20.8 million that leads to total fall of 19.5 million female workers. For regular
salaried workers, there has been a marginal increase for both female and male. On the other, the
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increase of casual workers has been witnessed in all segments; the increase has been significant
for rural male. The entire increase of employment for rural male has been due to the increase of
casual employment and it increased by 16.1 million during 2004-05 to 2009-10. The proportion of
causal labour has also been increased for both rural male and female and reaches all time high in
2009-10 (Table 2). Therefore, in respect of the status of the rural workers, a sharp casualisation
has been noticed during the recent years.
D. Marginalization and of Rural Workers
Now we look at the trend of marginal (subsidiary)5 employment for rural male and female. The
process of marginalization is analysed by the trend of the percentage of marginal (subsidiary)
employment to total employment. Table 3 provides data in respect of principle status and
subsidiary states employment. The share of marginal employment to total (ps+ss) employment for
rural male has relatively low and it has shown a downward trend. That share declined from 4.42
per cent in 1983 to 1.80 per cent in 2009-10. Thus the increased participation of rural male is
largely accounted by the increase in male workers in principle category. But for females the share
of marginal employment has substantially high as compared with males. And it has fluctuated
between 41.24 per cent and 28.69 per cent during 1983 and 2009-10. The increased participation
of women (as explained before) in rural areas is largely accounted by the increase in women
workers in subsidiary category. During the recent years, i.e., during 2004-05 and 2009-10 the
principal status as well as subsidiary status work having lost ground, it appears that relatively
more durable work as well as shorter bursts of temporary employment has become less available
to women. Thus it is apparent for rural male workers that there has no evidence of maginalisation.
For rural female a significant employment has marginal in nature.
Table 3 Number of PS and SS Workers and Percentage Share of SS Workers by Sex, 1983 to
2009-10
Number of Workers (in Million)
Percentage Share of SS workers
Male
Female
Year
to Total Workers (PS+SS)
PS

SS

PS

SS

Male

Female

1983

148.5

6.6

66.1

22.2

4.42

33.62

1987-88

158.1

5.9

70.6

21.8

3.73

30.90

1993-94

182.7

5.1

74.7

30.8

2.77

41.24

1999-00

195.2

4.1

81.7

25.4

2.10

31.12

2004-05

214.3

4.6

91.6

32.4

2.15

35.37

2009-10

227.8

4.1

81.2

23.3

1.80

28.69

Note: PS = principal status and SS = subsidiary status workers.
Sources: As in Figure 1.

E. Trend of Rural Unemployment
As far as unemployment rate6 is concerned, during the post-reform period, the trend is clearly
rising unemployment rate (up to the year 2004-05) both by usual (ps+ss) and daily status for both
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rural male and rural female, although faster by daily status and for female. The unemployment rate
decreased in 2009-10 compared to 2004-05 in all sphere, though the decline has marginal for rural
workers. During 2004-05 to 2009-10 the number of unemployment for rural female also declined–
0.7 million in usual status and 2.0 million in daily status (Table 4). This trend seems to be
paradoxical, because number of rural female employment declined at the tune of 21.3 million
during the same period. The decrease in unemployment, however, was not an increase in
employment, rather it is a result of a decrease in the number of women offering themselves for
work. The issue is discussed in little latter. Now we move to analyse the trends of rural
employment by sectors.
Table 4 Unemployment Rate and Number of Unemployment in Rural India by Sex, 1983 to
2009-10
Unemployment Rate
Number of Unemployment (in Million)
Male
Year

PS+SS

Female
CDS

PS+SS

Male

CDS

PS+SS

Female
CDS

PS+SS

CDS

1983

1.4

7.5

0.7

9.0

2.3

11.0

0.5

5.3

1987-88

1.8

4.6

2.4

6.7

3.1

7.3

2.3

4.3

1993-94

1.4

5.6

0.9

5.6

2.7

10.2

1.0

4.2

1999-00

1.7

7.2

1.0

7.0

3.4

13.8

1.1

5.3

2004-05

1.6

8.0

1.8

8.7

3.6

16.8

2.3

8.0

2009-10

1.6

6.4

1.6

8.0

3.8

14.9

1.6

6.0

Note: PS = Principal Status and SS = Subsidiary Status, CDS = Current Daily Status.
Sources: As in Figure 1.

III. Trend of Farm vis-à-vis Non-Farm Employment
Total workers are segregated into farm workers and non-farm workers and the estimated workers
of these two categories for male and female in rural, urban and all India are given in Table 5. At
all India level during the last three decades starting with 1983, the absolute number of male
workers gradually increased in both farm and non-farm sectors. Non-farm employment gradually
and substantially increased and during the recent years it has out numbered as compared with the
farm employment for male. While in case of females the farm employment has declined in the
recent NSSO round 2009-10 and it reaches all time low during the post-reform years. Whereas
female non-farm employment gradually increased though the rate of expansion is relatively low.
For female, farm employment has out numbered as compared with non-farm employment but it
has not increased gradually, rather there have been ups and down turns across the year. The
reduction in the overall female workforce by 21.3 million between 2004-05 and 2009-10 has came
from a fall of 21.6 million from the farm with a marginal rise of 0.3 million from non-farm sector.
As we note before, the female self-employment has also declined 23.1 million during the same
period. Now there is no doubt that the entire fall of farm employment has been due to the loss of
female self-employment.7 In their male counterpart the numbers of employment in farm as well as
non-farm sector have been increasing over time during entire period.
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Table 5 Number (in Million) of Farm and Non-Farm Workers in India by Sex and Region,
1983 to 2009-10
Sector and
Sex

1983

1987-88

1993-94

Male
Farm
Non-Farm
Female
Farm
Non-Farm

2009-10

120.8
34.3

122.2
41.8

139.2
48.6

142.3
57.0

145.6
73.3

145.6
86.3

76.6
11.7

78.3
14.1

90.9
14.6

91.5
15.6

103.2
20.8

82.9
21.6

Urban India
4.8
41.8

4.8
48.1

5.8
58.8

5.0
71.4

5.5
84.9

6.0
93.8

3.8
8.4

4.1
10.0

4.2
13.0

3.3
15.5

4.5
20.1

3.2
19.6

Male
Farm
Non-Farm
Female
Farm
Non-Farm

2004-05

Rural India

Male
Farm
Non-Farm
Female
Farm
Non-Farm

1999-2000

All India
125.6
76.1

127.0
89.9

145.0
107.4

147.3
128.4

151.1
158.2

151.6
180.1

80.4
20.1

82.4
24.1

95.2
27.5

94.8
31.1

107.6
41.0

86.0
41.3

Notes: 1. Workforce figures have been calculated using Census segment-wise population projections and
NSS Segment-wise Worker Population Ratios.
2. Both principal status and subsidiary status workers taken together.
3. Compound Annual Growth Rate is calculated.
Sources: As in Figure 1.

In both rural and urban India the trend of farm and non-farm employment for male is quite
same as it has witnessed at the all India level. The contrasting feature is that in rural India farm
employment has out numbered than non-farm employment. In the latest year (i.e., in 2009-10) the
number of male employment was 145.6 million in farm sector and 86.3 million in non-farm sector.
For female the number of employment in non-farm sector gradually increased from 11.7 million in
1983 to 21.6 million in 2009-10. They have also greater participated in farm sector and their
numbers had been increasing from 76.6 million in1983 to 103.2 million in 2004-05 and thereafter
there was a sharp decline. During 2004-05 to 2009-10 the female workers declined to the tune of
20.3 million in farm sector of rural India. During the same time the urban female employment
declined marginally (1.3 million in farm and 0.5 million in non-farm). What was important was
that the fall of 21.3 million female employments has been mainly the fall of employment in rural
farm sector.
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IV. Growth of Employment in Rural Areas by Sectors
The proponents of economic reforms would make us believe that employment was expected to
pick up primarily because the output growth was likely to pick up after economic reforms took
roots. These reforms may lead to increase in installing a more capital intensive technology in
many branches of production, which make many believe that employment would not grow in the
same proportion in which output would grow. Since technological changes are likely to come
about only in selected production sectors, and labour-intensive technologies are likely to dominate
in many others, a mixed overall picture on employment growth was likely to emerge for some
years after the arrival of the reforms.
Highly disparate trends that are discernible for employment growth of male and female during
1983 to 1993-94, 1993-94 to 2004-05, and 2004-05 to 2009-10 in various sectors of the rural (and
urban) economy (as shown in Table 6a and 6b) are explained as follows: Firstly, the growth rate of
rural female employment in non-farm sector was higher during the post-reform period than that
during the pre-reform period. It was 2.2 per cent per annum during 1983 to 1993-94 and 3.3 per
cent during 1993-94 to 2004-05. Growth rate of rural male non-farm employment has also
improved during the latter period. The growth rate of female RNFE was also higher than that of
male during the post-reform period. During the period of economic slow down, i.e., during 200405 to 2009-10, the growth rates of employment declined in all segments, irrespective of region and
sex.
Table 6a Growth Rate of Employment by Sex in Rural India, 1983 to 2009-10
Male
Sector
1. Farm

(Primary)

1983/
1993-94
1.4

Female

1993-94/ 2004-05/
2004-05 2009-10
0.4
0.0

1983/
1993-94
1.7

1993-94/
2004-05
1.2

2004-05/
2009-10
-4.3

2. Mining & Quarrying

1.9

0.0

7.2

4.8

-1.1

-3.4

3. Manufacturing

1.6

2.5

-1.3

1.9

3.2

-5.5

4. Electricity-Gas-Water

6.1

-2.3

1.2

N

N

N

5. Construction

4.1

8.6

12.0

1.8

6.3

23.9

2.4

4.4

5.7

2.0

3.3

1.4

4.2

5.3

0.9

2.3

3.1

-1.1

4.0

6.6

2.7

1.8

8.1

-3.4

2.6

0.4

0.1

2.8

3.0

0.3

4.6

3.3

1.0

2.6

3.2

-0.3

Non-Farm (2-8)

3.6

3.8

3.3

2.2

3.3

0.8

Total (1-8)

1.9

1.4

1.2

1.8

1.5

-3.4

Secondary (2-5)
6.Trade-Commerce
7.Transport-Storage
Communication
8.Other Services
Tertiary (6-8)

Notes & Sources: As in Table 5 (Compound annual growth rate is calculated)
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Table 6b Growth Rate of Employment by Sex in Urban India, 1983 to 2009-10
Male
Female
1983/
1993-94/ 2004-05/
1983/
1993-94/ 2004-05/
Sector
1993-94 2004-05 2009-10
1993-94 2004-05 2009-10
1. Farm (Primary)
1.9
-0.5
1.7
1.0
0.5
-6.6
2. Mining& Quarrying

4.2

-0.3

-3.0

3.5

-6.5

6.8

3. Manufacturing

2.0

3.1

0.5

2.4

4.8

-1.7

4. Electricity-Gas-Water

4.2

-0.6

-0.7

7.8

-0.4

13.1

5. Construction

6.1

5.8

6.5

6.4

2.6

2.8

Secondary (2-5)

2.9

3.5

2.1

3.0

4.3

-1.0

6. Trade-Commerce
7. Transport-Storage
Communication
8. Other Services

4.0

5.4

1.3

4.0

5.2

-1.7

3.2

3.9

1.4

2.0

4.0

-1.5

4.0

0.9

3.1

6.2

3.5

0.3

3.8

3.3

2.0

5.6

3.9

-0.2

3.5

3.4

2.0

4.5

4.1

-0.5

3.3

3.1

2.0

3.5

3.3

-1.5

Tertiary (6-8)
Non-Farm (2-8)
Total (1-8)
Notes & Sources: As in Table 3

Secondly, for both rural male and rural female workers construction, manufacturing, transportstorage-communication and trade-commerce were clearly cheering spots, while agriculture,
mining, utilities (electricity-gas-water) and other services showed negative growth or slow-down
in employment during 1993-94 to 2004-05 over 1983 to 1993-94. But during the period of
economic slow down the growth of male employment was deteriorated in most of sectors. For
female the growth rate was negative in all sectors except construction.
Thirdly, growth rate of employment in the construction sector for rural female increased from 1.8
per cent per annum during pre-reform period to 6.3 per cent during the post-reform period, it again
substantially increased to 23.9 per cent per annum during 2004-05 and 2009-10. The growth of
construction sector has been highest among all other sectors for both male and female. But it has
been relatively low for urban female during two post-reform periods. The benefits of improved
employment growth rate in the construction sector are duly shared, albeit unevenly, by female and
male workers, primarily because of the convenient locale of the construction activities.8
Fourthly, the benefit of improved employment growth rate during the first sub-period of postreform years (i.e., 1993-94 to 2004-05) has also been witnessed in manufacturing sector for both
rural male and female. For male (female) that growth steeply declined to -1.8 (-5.5) per cent
during 2004-05 to 2009-10 from 2.5 (3.2) per cent during 1993-94 to 2004-05. Trend was similar
for urban males and females. Among other two activities of the secondary sector, namely
electricity-gas-water and mining & quarrying, for rural female, the first one has negligible (N)
employment and the second one has witnessed a decline of employment. For rural male, in
contrast, the growth rate has improved in both the sectors. As a whole the rural secondary sector
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has positive growth rates during two post-reform periods, though the growth has expanded for
male and decelerated for female. During the period of economic slow down the expansion of rural
female employment in construction has outnumbered the fall of employment in minning &
quarrying and manufacturing. The resultant outcome is the positive growth rate of the secondary
sector. But the trend reversed for urban female and growth of secondary sector as a whole was
negative during 2004-05 and 2009-10.
Fifthly, while employment for both rural male and female workers in the transport-storagecommunication sector increased sizably during 1993-94 to 2004-05, after that it witnessed a steep
decline for male and became negative for female. The fast pace of expansion that this sector has
witnessed has generally been more conducive to male job seekers, partly because of the physical
labour involved and partly because of the shifting locale of the underlying activities. The growth
of rural male as well as female employment in trade-commerce and other services increased
during 1993-94 to 2004-05 and deteriorated thereafter. On the whole, the growth of employment
in tertiary sector for rural female became negative during 2004-05 and 2009-10. The same story
unfolds itself for urban female. The growth of tertiary sector has deteriorated for male though it
was still positive in rural as well as urban areas.
V. Trends of Sectoral Distribution of Rural Employment
The percentage share of employment in different sectors to total rural employment helps us
identify the relative importance of different activities. Table 7a and Table 7b, based on usual status
NSS estimates give a 30-year long history of sectoral distribution of rural male and female
workers. Analysis of the data by sector in terms of the percentage share reveals the following
trends: First, in rural India, the proportion of male workers engaged in primary sector has been
steadily declining from 77.9 per cent in 1983 to 62.8 per cent in 2009-10. On the other hand, the
proportion of employment in the secondary, tertiary and total non-farm sectors has witnessed a
steady increase. This uninterrupted trend of development has also been witnessed in their female
counterparts as well as in both sexes of urban India. The share of rural female employment in the
non-farm sector gradually increased from 13.3 per cent in 1983 to 16.8 per cent in 2004-05 and
further to 20.7 per cent in 2009-10. Though agriculture is the main stay of employment for rural
female and about 80 per cent of rural female are engaged in farm sector, the share of non-farm
employment was relatively high for their male counterpart and substantially high for both male
and female in urban India.
Second, the share of rural secondary employment to total rural employment for males increased
from 10.7 per cent in 1983 to 19.3 per cent in 2009-10. For females the share was relatively low,
and it also expanded from 8.2 per cent to 13.0 per cent during the same period. The expansion of
the secondary employment was relatively high during the two sub-periods of post-reform years for
both male and female. The share of employment of the tertiary sector to total rural male
employment was 11.4 in 1983, which also increased to 19.3 in 2009-10. For rural females, on the
other, the share of tertiary employment was low and increased marginally from 5.1 per cent in
1983 to 7.7 per cent in 2009-10. It is evident that the share of both secondary and tertiary
employment for rural male was higher than that of rural female. Within non-farm economy higher
proportion of female workers has engaged in the secondary sector than that in the tertiary sector.
Third, the share of employment in manufacturing was highest not only within the secondary
activities but also within the overall non-farm activities for both rural male and female workers.
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That share for female was 6.9 per cent in 1983 which increased to 8.4 per cent in 2004-05 and fell
thereafter to 7.5 per cent in 2009-10. For rural male the share has also
Table 7a Distribution of Male and Female Employment by Sector in Rural India,
1983 to 2009-10
Male
Female
Sector
1983 1993-94 2004-5 2009-10 1983 1993-94 2004-5 2009-10
1. Farm

(Primary)

2. Mining & Quarrying
3. Manufacturing
4. Electricity-Gas-Water
5. Construction
Secondary (2-5)
6.Trade-Commerce
7.Transport-Storage
Communication
8.Other Services
Tertiary (6-8)
Non-Farm (2-8)
Total (1-8)

77.9

74.1

66.5

62.8

86.7

86.2

83.2

79.3

0.7
7.2
0.2
2.6
10.7
4.4

0.7
7
0.3
3.2
11.2
5.5

0.6
7.9
0.2
6.8
15.5
8.3

0.8
7
0.2
11.3
19.3
8.2

0.3
6.9
0
0.9
8.2
2

0.4
7.0
0.1
0.9
8.4
2.1

0.3
8.4
0
1.5
10.2
2.5

0.3
7.5
0
5.2
13
2.8

1.8

2.2

3.8

4.1

0.1

0.1

0.2

0.2

6.2
11.4
22.1
100

6.6
14.7
25.9
100

5.9
18
33.5
100

5.6
17.9
37.2
100

3
5.1
13.3
100

3.3
5.5
13.8
100

3.9
6.6
16.8
100

4.7
7.7
20.7
100

Note: Both principal status and subsidiary status worker were taken together.
Sources: As in Figure 1.

Table 7b Distribution of Male and Female Employment by Sector in Urban India,
1983 to 2009-10
Male
Female
Sector
1. Farm (Primary)
2. Mining & Quarrying
3. Manufacturing
4. Electricity-Gas-Water
5. Construction
Secondary (2-5)
6.Trade-Commerce
7.Transport-Storage
Communication
8.Other Services
Tertiary (6-8)
Non-Farm (2-8)
Total (1-8)

1983
10.3
1.2
26.8
1.1
5.3
34.4
20.6

1993-94 2004-05 2009-10
9
6.1
6
1.3
0.9
0.7
23.5
23.5
21.8
1.2
0.8
0.7
6.9
9.2
11.4
32.9
34.4
34.6
21.9
28
27

1983
31.4
0.6
26.7
0.2
3.1
30.6
9.5

1993-94 2004-05 2009-10
24.6
18.1
13.9
0.6
0.2
0.3
24.1
28.2
27.9
0.3
0.2
0.4
4.1
3.8
4.7
29.1
32.4
33.3
10
12.2
12.1

9.9

9.8

10.7

10.4

1.5

1.3

1.4

1.4

24.8
55.3
89.7
100

26.4
58.1
91
100

20.8
59.5
93.9
100

22
59.4
94
100

27
38
68.6
100

35
46.3
75.4
100

35.9
49.5
81.9
100

39.3
52.8
86.1
100

Note and Sources: As in Table 5a
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declined for male in 2009-10. It may be recalled that the manufacturing sector has been seriously
affected by the process of economic slow down of 2008 and as a result the employment has
declined for both rural male and female.
Fourth, construction, trade-commerce and transport-storage-communication were dynamic sectors
for rural male workers as the share of employment of these sectors to total rural male employment
expanded significantly. For rural female workers, construction was only the dynamic sector where
employment share increased from 0.9 per cent in 1993-94 to 5.2 per cent in 2009-10. The
expansion of the construction employment has substantially high during the recent years,
specifically during 2004-05 and 2009-10.
The following points need to be underlined to mark the pre-reform and post-reform contrast.
Firstly, the inter-sector shifts were sharper during the post-reform period than during the prereform period. Whereas in nineties, there was a substantial slowdown of the process of weaning
away of rural male workers from agriculture, it was a complete halt, not a reversal, in the case of
rural female workers. This seems to be happening primarily because of the halting pace of intersector shift, both into the secondary and tertiary sectors, and for both male and female workers
(Chadha 2002). Secondly, one general critic of the above argument is that it is a very short period
phenomenon. During 1993-94 to 2004-05, there was a substantial decline of the share of
employment of agriculture and consequently the share of non-farm employment increased by 7.6
percentage points for rural male workers and by 3 percentage points for rural female workers.
During the later period, i.e., during 2004-05 and 2009-10, the share of non-farm employment also
expanded about 4 percentage points for both rural male and female. Lastly, after some years of
introduction of economic reforms opportunity of construction, business and transport &
communication work is opening. These opening opportunities mainly go to male rural workers
and partly to the female counterpart. The relative incapability of rural female workers constrained
themselves for gaining access to these jobs.
VI. Incremental Rural Non-Farm Workers by Sectors
The percentage distribution of incremental rural non-farm workers (RNFW) among non-farm
sectors helps us analyze temporal change in relative importance of different non-farm activities.
The percentage distribution of incremental RNFW among different non-farm activities during the
pre-reform period (i.e. 1983 to 1993-94) and the two post-reform periods (i.e. 1993-94 to 2004-05
and 2004-05 to 2009-10) is shown in Table 8. The important points that emerged are as follows:
First, as regards incremental RNFW during the pre-reform period, i.e., 1983 to 1993-94 the
importance of secondary sector was higher than that of the tertiary sector for rural female workers.
That is, female incremental RNFW were much more absorbed in the secondary sector than in the
tertiary sector. In their male counterpart, the incremental RNFW was mainly absorbed in the
tertiary sector.
Second, during the post-reform period the incremental RNFW was more absorbed in the secondary
sector as compared to the tertiary sector for both male and female. About 60 per cent for female
and 52 per cent for male incremental workers have been absorbed in the secondary sector during
1993-94 to 2004-05. The absorption of incremental RNFW in the secondary sector significantly
increased during the later sub-period. For rural female the share was 117.2 per cent in secondary
sector and negative (-17.2 per cent) in tertiary sector. That is the new jobs have been created only
in the secondary sector along with a loss of job in the tertiary sector.
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Table 8 Distribution of Incremental Rural NFW by Sector for Male vis-à-vis Female in
India, 1983 to 2009-10
Male
Female
1983/
1993-94/ 2004-05/
1983/
1993-94/ 2004-05/
Sector
1993-94
2004-05
2009-10
1993-94
2004-05
2009-10
1.6
0.0
4.2
5.6
-0.8
-7.3
1.Mining& Quarrying
13.8
16.8
-8.2
45.9
48.3
-322.5
2.Manufacturing
1.8
-0.5
0.2
3.7
-1.7
0.0
3.Electricity-Gas-Water
13.8
35.9
87.5
5.5
14.5
447.0
4.Construction
30.9
52.2
83.7
57.6
60.4
117.2
Secondary (1-4)
24.4
31.8
6.5
16.0
14.1
-21.8
5.Trade-Commerce
6.Transport-Storage
9.3
17.0
9.2
0.6
2.3
-4.9
Communication
19.3
2.1
0.6
29.6
21.6
9.4
7.Other Services
69.1
47.8
16.3
46.2
38.0
-17.2
Tertiary (5-7)
100.0
100.0
100.0
100.0
100.0
100.0
Non-Farm (1-7)
Note and Sources: As in Table 5
Third, the incremental RNFW was unevenly distributed among the sectors of non-farm
activities. During pre-reform period share of incremental rural males workers was highest in
trade-commerce workers (24.4 per cent), followed by' other services' (19.3 per cent),
manufacturing and construction (13.8 per cent each). For females the share of incremental RNFW
was highest in manufacturing (45.9 per cent), followed by 'other services' (29.6 per cent) and
trade-commerce (16.0 per cent).
Fourth, during 1993-94 and 2004-05 construction and trade-commerce were impornat
absorber for rural male in contrast with manufacturing and other services for rural female. But
during 2004-05 to 2009-10 incremental male and female workers have been absorbed in
construction sector. The manufacturing sector, the most important absorber of female workers, has
experienced substantial loss of jobs for female. The same phenomena have been experienced by
rural male workers.
VII. Factors that Explain Recent Trends of Rural Employment
A number of factors explain the trend of rural employment which are now discussed.
A. Economic Slowdown
The global slowdown of 2008 has its adverse implications in most of the sectors of Indian
economy. During the last three years (prior to 2008) Indian Economy grew at an average annual
rate of 8.6 per cent. The economy has shown signs of deceleration and grew at 7.8 per cent in the
first two quarters (April-September) and 7.0 per cent in the last quarter (January-March) of 200809. The service sector, is reported to be slowing down, mainly in the transport, communication,
trade, and hotels & restaurants sub-sectors. The industrial growth has decelerated sharply during
encompassing all the constituent sectors. In manufacturing sector, the growth came down to 4.0
per cent in 2008-09 as compared to 9.8 percent in the last year. It is seen that the employment
declined every month during this period Decline was prominent in exporting units as well as in
non-exporting units. The most affected sectors were Gems & Jewellery, Metals, Textiles (where
women have been working in large numbers), Transport (manufacturing), and Automobiles (Das,
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2010). The rural women who have lost their jobs perhaps could not be re-absorbed in the labour
market. Manufacturing sector has accounted a loss of employment for both rural male and rural
female; nearly three million females and one million males have loss their jobs during 2004-05
and 2009-10.
B. Decline of LFPR
It is seen that the labour force participation rate (LFPR) for rural males increased marginally in
2009-10, compared to 2004-05, while for urban males it actually declined. The most interesting
observation, however, is that there has been a drastic decline in LFPR for women workers both in
the rural and urban areas. The 66th round survey of NSSO reported that, for rural female, LFPR
declined from 33.3 per cent in 2004-05 to 26.5 per cent in 2009-10. In fact, the LFPR is the lowest
since 1993-94 for both rural and urban women. The fall in the LFPR leads to declined to the size
of the labour force. In case of rural female fall of LFPR was much higher than the fall of WPR.
The fall of female WPR indicates fall of female employment and the excessive fall of LFPR
compared with WPR indicates the fall in the female unemployment rate in 2009-10 compared with
2004-05.
C. Falling Employment Opportunity
It is seen that the LFPR for rural females has also decreased for all ages above the age of 24 (but
not in the case of the males). The decline in the LFPR for women, irrespective of age, might be
because of a decline in overall employment opportunities. In 2004-05, there had been an increase
in female LFPR, compared to earlier rounds of the NSSO survey. But subsequently, with a fall in
employment opportunities overall, these women could not find employment and withdrew from
the labour market. In this regard, social orthodoxy may have played a role in pushing out women
rather than men from the labour force.
D. Income Effect
The LFPR may also turn up/down due to purely economic reasons. The most important among
them is described as the income effect. That is, households have a certain reservation on level of
living and if income of the household falls below this, they tend to push their reserve labour force,
mainly women, children (including adolescents) and elderly into the labour force to supplement
household income. This, Tendulkar and Sundaram argue, is the main explanation for female
labour supply behaviour both in rural and urban areas. This is commonly observed in the case of a
severe calamity such as a drought and in agrarian distress. Female workforce participation rates
tend to increase in times of distress, either natural ones such as droughts or manmade such the
deceleration in the growth rates of agricultural output and wages during 1999-2000 and 2004-05.
Consequently, rural female employment phenomenally increased in 2004-05 as compared with
1999-2000. The general features of such distress employment are that along with the increase in
WPR, it is also accompanied by an increase in unemployment rate and consequently the LFPR.
This is primarily because all the women who enter the labour market may not get jobs and a small
percentage of them will also add to the pool of unemployment leading to increase in LFPR.
However, these changes are purely temporary and a recovery in economic conditions also leads to
withdrawal to the reserve household’s labour force, leading to a decline in workforce participation
rates (Himangshu, 2011). During 2004-05 to 2009-10 earnings of the rural workers have
improved. Average daily real wage rate for causal workers increased from Rs. 55.03 in 2004-05 to
Rs. 67.29 in 2009-10 for rural male and from Rs. 34.94 to Rs. 45.69 for rural female. It has also
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increased for regularized salaried person – for rural male from Rs. 144.93 to Rs. 165.13 and for
rural female from Rs. 85.53 to Rs. 103.31(Chowdhury, 2011). That is, there has been the evidence
of positive income effect that tends to pull back the distress labour force back into to non-work.
Consequently, female LFPR reduced in 2009-10 as compared with 2004-05.
E. Expansion of Education
It is, indeed, the case that more persons belonging to the age groups of 15-19 and 20-24 have
reported attending educational institutions as their usual activity in 2009-10, compared to 2004-05.
The percentage of people attending educational institutes in the age group 15-24 increased from
52.7 to 73.9 for rural male and from 35.4 to 54.6 for rural female. As more rural females were
pursuing higher education, there was a decline in LFPR for female. But rural males have not
experienced the decline in LFPR because the males from other (specifically higher) age groups
have entered in to the labor market.
F. Decline in Land-man Ratio and Tractorisation in Agriculture
During the course of economic growth more and more land has been transferred for the use of
industry or infrastructure. In India per capita net sown area as well as per capita gross cropped area
has also declined gradually. Side by side there has been the process of tractorisation (more and
more of use of machine) in Indian agriculture. All these aspects go against to the rural females
entering into the labour force. And hence 21.6 million females have loss jobs in the farm sector
during 2004-05 to 2009-10.
VIII. Conclusions
In the first five years of the present decade, the rural employment increased by 36.5 million,
whereas in the second half it decreased by 6.5 million. This decline has due to the sharp fall in the
employment of rural females. During 2004-05 to 2009-10 the over all reduction of female
workforce by 21.3 million has been mainly the fall of female self-employment. In contrast, for
rural male employment increased by 13 million and the entire increase of employment has been
due to the increased of casual employment. As unemployment rate is concerned, it has declined in
2009-10 compared to 2004-05 for both rural male and female. For rural female the decrease in
unemployment, however, as per NSS data, in not because of an increase in employment, rather it
is a result of a decrease in the number of women offering themselves for work.
For rural workers non-farm sector is the only space where employment, for both male and female,
has expanded. The growth rate of employment in non-farm sector has improved for both rural
male and female during 1993-94 to 2004-05 as compared with pre-reform period and the growth
rate for female is higher than that of male. For both rural male and rural female workers
construction, manufacturing, transport-storage-communication and trade-commerce were clearly
cheering spots, while agriculture, mining, utilities (electricity-gas-water) and other services
showed negative growth or slow-down in employment during 1993-94 to 2004-05 over 1983 to
1993-94. But during the period of economic slow down (2004-05 to 2009-10) the growth of rural
male employment was deteriorated in most of the sectors. For rural female the growth rate was
negative in all sectors except construction.
Agriculture is the main stay of employment for rural female and about 80 per cent of rural female
still engaged in the farm sector. Within rural non-farm economy relatively higher proportion of
female workers has been engaged in the secondary sector than in the tertiary sector. Construction,
trade-commerce and transport-storage-communication were dynamic sectors for rural male
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workers as the share of employment of these sectors to total rural male employment expanded
significantly. For rural female workers, construction was only the dynamic sector. Manufacturing
sector, an important absorber of rural workers, was seriously affected by the process of economic
slow down of 2008 and as a result the employment has declined for both male and female. The
inter-sector shifts were relatively sharper during the pos-reform period than during the pre-reform
period. After some years of introduction of economic reforms opportunity of expansion of
construction, business and transport & communication work is opening. These opening
opportunities mainly go to rural male workers and partly to the female counterpart. The relative
incapability of rural female workers constrained themselves for gaining access to these jobs and
increased the dependency on manufacturing and construction work.
As regards incremental rural non-farm workers during the pre-reform period the importance
of secondary sector was higher than that of the tertiary sector for rural female workers. In their
male counter part, the incremental rural non-farm workers were mainly absorbed in the tertiary
sector. During the post-reform period the incremental rural non-farm workers were more absorbed
in the secondary sector than in the tertiary sector for both male and female. For female the new
jobs have been created only in the secondary sector (particularly in construction) along with a loss
of job in the tertiary sector during 2004-05 and 2009-10. Most of the incremental male workers
were also absorbed in construction. The manufacturing sector, the most important absorber of
female workers, has experienced substantial loss of jobs for female. The same phenomena have
been experienced by rural male workers.
The expansion of education among rural youth along with economic slow down, fall of
employment opportunity, and declining labour absorption in agriculture are accounted for
reduction of labour force participation rate during recent years. And the resultant outcome is the
reduction (though it is marginal) of rural unemployment rate. But this is not encouraging. There
has been millions and millions young people putting themselves through more education in the
hope of being able to access better jobs. If this sluggish pace of job creation continues, there will
be even larger gaps between aspiration and reality in India's labour markets. The point of worry is
that when these youth offer themselves in the job market, open unemployment in the country
might increase, if the employment-generating potential of the economy remains low. That such a
combination is a recipe for enhanced social tensions and political unrest is well known and has
been reinforced by recent experience across the world. A course correction is needed.
Notes
1.

All references to rural employment imply such employment for rural workers/households, not
necessarily located in the rural areas themselves (Chadah, 2001).

2.

The similar methodology has also been used by a number of authors (Vasari 1995, Sundaram 2001,
Chadha, 2001).

3.

The intermediate data set for 1987-88 and 1999-2000 is not used. Weather-wise, the years were not
a normal one and was likely to throw up avoidable distortions in rural employment scenario many
times more than in urban areas (Chadha, 2001), and, the pre- and post- reform periods need not be
shortened (to 1987-88/1993-94 and 1993-94/1999-2000) when data of 1983 and 2004-05 are
available.

4.

Workforce participation rate (WPR) is defined as the ratio of the employed persons to total
population.

5.

According to the NSSO the activity status on which a person spent relatively longer time during the
365 days preceding the date of survey is considered as the usual principal activity status (ps) of the
person. A person whose usual principal status is determined on the basis of the major time criterion
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could have pursued some economic activity for a shorter time throughout the reference year of 365
days preceding the date of survey. The status in which such economic activity is pursued was the
subsidiary economic activity status (ss). Here the subsidiary employment is treated as marginal
employment.
6.

Unemployment rate is the ratio of the number of unemployed persons to total labour force
(employment and unemployed).

7.

The phenomenon has been explained by the withdrawal of unpaid family helpers from the
workforce comparison with paid women workers. For detailed see Majumder & Neetha, 2011.

8.

The increase of the construction employment during the post-reform periods may be explained in
terms of real estate development in urban areas and in terms of implementation of National Rural
Employment Guarantee Programme in rural areas.
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Abstract
The paper attempts to examine the impact of change in government regulation about environmental standard
on the level of environmental pollution and on the level of social welfare as well as real national income in
the developing economy where the manufacturing sector is unable to maintain their pollution level upto
maximum permissible level of pollution imposed by the environmental authority. A fine for violation of
environmental standard is imposed on the producer of the manufacturing sector. The study also shows that
under some reasonable conditions there arises a favourable impact on the level of overall environmental
pollution and on the level of social welfare as well as real national income due to relatively stringent
government regulation about environmental standard.

Keywords: Environmental regulation, Foreign enclave, Maximum permissible level of pollution,
Violation of environmental standard, Penalty for violation.
JEL classification: F10, F11, F21, F23

1. Introduction:
In recent years the relevance of environmental quality and its deterioration due to increasing
global economic activity has created a huge debate of whether to achieve economic growth at the
expense of environmental standards or slow down the economic activity to keep up the
environmental quality. In the trade-environment literature it has been argued that as competition
becomes more global, people are concerned that relatively lenient environmental regulation and
loose enforcement in developing countries give them a comparative advantage in pollution
intensive goods and openness to trade and foreign direct investment might harm the host country’s
environment. Lowering trade barrier may encourage a relocation of polluting industries from
countries with strict environmental policy to those with lenient policy. As trade liberalization leads
to economic growth of the economy which again leads to increase in consumption demand,
population size (due to a lower death rate) and high standard of leaving, we find that more
environmental discharges are generated causing greater pollution. Thus environmentalists have
argued that any gains from trade liberalization would be substantially outweighed by the damage it
10
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would do to the environment through pollution and loss of natural resources. Sometimes
developing countries may purposively undervalue the environment in order to attract the
multinational firms leading to excessive environmental pollution of developing economies.
Grossman and Krueger initiated the research on trade, growth and pollution by proposing an
environmental Kuznets curve (EKC) that hypothesizes an inverse-U-shaped relationship between a
country’s per capita income and its pollution level. The literature on EKC suggests that the per
capita income levels of most of the developing countries are well below the levels associated with
the turning points of most estimated EKCs. It thus implies expansion of economic activities in
these countries leads to more and more environmental degradation until the turning point is
reached. Perrings, Bhargava and Gupta (1995) have shown that much industrial growth in
developing countries is due to employment, investment and value added by informal sector or
more broadly the Small and Medium Scale Enterprises (SMEs) in environmentally damaging
activities like chemicals, textiles, leather and fur products, food processing, non-ferrous metal
work, charcoal and fuel wood supply. It is difficult to get data on how far the informal sector is
responsible for this pollution as against the large firms. However it can be argued that as the
informal sectors have limited access to an Environmentally Sound Technology (EST) and as they
use backward technology these firms are responsible for a major share of pollutants. The formal
sector firms in developing countries actually subcontract the informal sector firms to undertake a
number of tasks and process that are “dirty” from the environment point of view. Bartone and
Benavides (1993) and Kent (1991) have shown that SMEs/informal sector firms can be more
pollution intensive than large firms, as they use inputs relatively inefficiently with lack of
pollution control equipment and lack of basic sanitation services such as sewers and waste
disposals. Blackman and Bannister (1998) and Blackman (2000) have argued that urban clusters
of informal firms like brick kilns and leather tanneries can create severe pollution problems. They
have stated that it is very difficult for the government to control pollution from informal sector
firms, and private sector should take initiatives to control pollution of informal sector.
In the literature very few theoretical works are developed covering this aspect of informal
sector. Gupta (2002) has shown that a reduction in the maximum allowable level of pollution for
the formal part of the economy reduces pollution emission of the formal part of the economy,
though the pollution emission of the informal part of the economy increases, under some
reasonable conditions. But under some special cases, the overall pollution of the economy
increases due to high emission from the unregulated informal sector.
The main motivation behind this study generates from the fact that in spite of few empirical
works only a few theoretical works have been made to examine the impact of change in
government regulation about environmental standard on the level of overall environmental
pollution and also on the level of welfare of the economy in the presence of violation of this
government regulation and the penalty imposed on the producer for violation. This idea is
something new in the context of the literature on analyzing environmental pollution in a general
equilibrium set up. We have also done this in this present paper. Apart from this in the present
paper, unlike most of the works in the literature, we have considered domestic capital and foreign
capital as imperfect substitutes and they are treated as separate inputs.
In this paper first we consider the welfare effects of change in maximum permissible level of
pollution in a developing economy where the manufacturing sector is unable to maintain its
pollution level upto maximum permissible level imposed by the environment authority. The
violation level is detected by subtracting maximum permissible level of pollution from the total
level of pollution. Fine for violation is imposed on the producers who violate this maximum
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permissible level of pollution. This inclusion of violation and the penalty imposed on the producer
for violation is something new in the context of the literature on analyzing environmental
pollution in a general equilibrium set up. The interesting results of this paper can be summarized
in the following manner. In the present scenario, we explore the possibilities of welfare
improvement due to reduction in maximum permissible level of pollution and it also produces a
favourable impact on the level of environmental pollution.
The plan of the paper is as follows. Section 2 specifies and explains the working of the basic
three-sector model. The comparative static analysis regarding the effects of change in maximum
permissible level of pollution has been considered in section 3. Finally the concluding remarks are
made in section 4.
2. The Model
We consider a small open economy consisting of three sectors in a Heckscher-Ohlin-Samuelson
framework. All these three sectors use labour (L), which is perfectly mobile among the sectors.
Domestic capital (KD) has been considered as mobile only between manufacturing sector (M) and
agricultural sector (A) but foreign capital (KF) is specific to sector F which is called as foreign
enclave. Thus both sector M and A use domestic capital and labour as inputs whereas sector F
uses foreign capital and labour as inputs. As domestic capital and foreign capital are different
inputs rate of return on domestic capital and foreign capital are different11. Here endowment of
labour, domestic capital and foreign capital are exogenously given. All the markets are assumed to
be perfectly competitive. Entire foreign capital income is repatriated. Due to the assumption of
small open economy the economy is considered as a price taker in the world market.
We now focus on the pollution part of our model. For the sake of simplicity we have assumed
in this paper that the environmental pollution occurs only through production of the various
sectors. In other words, we have ignored the role of consumer in creating environmental pollution.
Each sector faces a maximum permissible level of pollution generated by the pollutants for
producing unit in the economy. It is assumed that pollution of the rural sector remains within the
maximum allowable level. Due to adoption of environmentally sound technology by foreign
enclave the pollution level of this sector is assumed to be sustained within maximum permissible
level. It is only the domestic manufacturing sector which violates environmental regulation. The
manufacturing sector has to pay a fine for violating the maximum permissible level of pollution.
The revenue earned by the government for violation is distributed as a transfer in a lump-sum
manner among the workers and domestic capitalists. All markets are assumed to be perfectly
competitive. The entire foreign capital income is repatriated. Here the manufacturing sector is the
import competing sector where as the foreign enclave and the agricultural sectors are assumed to

11

Our implicit assumption is that rF ≥ rFw, where rFw is the exogenously given world rate of return on foreign
capital. For this reason foreign capital will be invested in the small open economy but due to government
control the amount of foreign capital which enters in this country is also fixed at a particular point of time. It
may be noted in this connection that in many developing countries we find that the shift towards more
liberalized regime is a gradual one instead of drastic shift. Drastic policy changes may lead to socio-political
tension in the economy in the short run. The assumption of exogenously given foreign capital stock can thus
be justified as the government directly regulates the entry of foreign capital. See Marjit (1994) for details. See
also Gupta and Gupta (1998).
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be sectors that produce exportable products. The product of the agricultural sector is considered as
the numeraire and its price has been set equal to unity.
For specifying our model on the basis of the above assumption we use the following notations.
Xi= Quantity of o utput produced by the ith sector, i = M, A, F.
w = Common wage rate of labor in all the sectors.
r = Rate of return on domestic capital.
rF = Rate of return on foreign capital.
Pi = Price of the product of the ith sector, i = M, A, F.
L = Fixed endowment of labor.
KD = Fixed endowment of domestic capital.
KF = Fixed amount of foreign capital.
aji = Quantity of jth factor for producing one unit of output in the ith sector. j = L, K and i= M, A,
F (we consider variable coefficient of technology).
λji = Proportion of jth factor used in the production of the ith sector.
∧ = Proportional change.
θji = Share of income of jth factor (j = L, K) in the ith sector ( i = M, F, A).
⎯Z = Economy’s maximum permissible level of pollution.
σi = Elasticity of substitution of ith sector.
αM = Emission coefficient of the manufacturing sector.
Ω = The measure of welfare.
VM = Violation level of manufacturing sector.
f = Rate of fine for violation.
f.VM = Total penalty for violation of manufacturing sector.

Here violation is measured by subtracting maximum permissible level of pollution from the total
level of pollution. So VM is nothing but (αMXM -⎯Z ). Now total cost for violation born by
manufacturing sector is the total penalty for violation. So total cost for violation per unit of
production is f. (αMXM -⎯Z )/ XM
The competitive equilibrium conditions are gives by the following equations.
PM=waLM + raKM + f.(αMXM -⎯Z )/ XM

(1)

1 = waLA + raKA

(2)

PF = waLF + rFaKF

(3)

The sector specificity of foreign capital is given by the following equation
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aKFXF =KF

(4)

Mobility of domestic capital can be expressed as
aKMXM + aKAXA= KD

(5)

We specify the labor market equilibrium condition as
aLMXM + aLAXA + aLFXF = L

(6)

In this model we have 6 equations with six variables w, r, rF, XM, XA, XF. So the system is
consistent. Due to variable coefficient technology aLM, aKM, aLA, aKA are all the functions of w and
r and the factor coefficient aLF, aKF are the function of w and rF. The variables PM, PF,⎯Z, KF , KD ,
L that are assumed to be given exogenously. Here the endogeneous variables are to be solved
simultaneously and hence it is an indecomposable structure.
3. Comparative Statics:
Now we want to examine the impact of change in maximum permissible level of pollution on the
level of environmental pollution as well as on the level of national welfare of our small open
economy.
Totally differentiating equations (1) and (2) and after some algebraic simplification we can get
[see appendix for details]
0 = θLM

ŵ + θKM r̂ - {(f Z Zˆ )/PMXM)} + {(f. Z X̂ M )/(PMXM)}

or, 0 = θLA

ŵ + θKA r̂

(1.1)
(2.1)

Solving equations (1.1) and (2.1) by Cramer’s rule and after some algebraic simplification we can
get

wˆ / Zˆ = GθKA{( Xˆ M / Zˆ ) – 1}

(7)

rˆ / Zˆ = GθLA{1- ( Xˆ M / Zˆ )}

(8)

Here⏐θ⏐= θLAθKM - θLM θKA and G = (f. Z / PMXM )/⏐θ⏐ which is positive.
Since the M sector is more capital intensive comparing to the A sector so θKM/θLM>θKA/θLA i.e.
(θLAθKM - θLM θKA) = ⏐θ⏐>0
Using the concept of envelope theorem (unit iso-quant) we can write from equation (3)

rˆF / Zˆ = - (θLF/θKF) GθKA{( Xˆ M / Zˆ ) – 1}
ˆ

ˆ

[see appendix for details]

(9)

ˆ

ˆ / Z - rˆ / Z = G{( Xˆ M / Z ) – 1}
Now w
wˆ / Zˆ - rˆF / Zˆ = G(θKA/θKF ){( Xˆ M / Zˆ ) – 1}
Taking total differentiation of equation (5) and (6) and using equations (7), (8), (9) we can get [see
appendix for details]
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Xˆ M / Zˆ = (HλLA - IλKA)/ |Δ |

(10)

Xˆ A / Zˆ = (BI - HD)/ |Δ |

(11)

where |Δ | = (BλLA- DλKA)
B = λKM + λKMθLMσMG + λKAθLAσA G
D = λLM - λLFσF G(θKA/θKF) - λLMθKMσMG - λLAθKAσAG
H = λKMθLMσMG + λKAθLAσAG
I = -λLMθKMσMG-λLAθKAσAG–λLFσFG (θKA/θKF )
Here the values of B, H are positive and the value of I is negative but the value of D is ambiguous.
HλLA - IλKA = λLAλKMθLMσMG + λLA λKAθLAσAG
+ λKAλLMθKMσMG + λKAλLAθKAσAG + λKA λLFσFG (θKA/θKF )
Here the value of (HλLA - IλKA) is positive.

ˆ

So the value of ( Xˆ M / Z ) is dependent on the value of |Δ |.

ˆ

ˆ

( Xˆ M / Z )>0 if (BλLA- DλKA) >0 but the value of ( Xˆ A / Z ) is ambiguous.
We have already proved that the value of (BλLA- DλKA)>0 if (λLAλKM - λKAλLM)>0 i.e. the M
sector is more capital intensive compared to the A sector. It is only under the above sufficient

ˆ

ˆ

condition (BλLA- DλKA) > 0 so that ( Xˆ M / Z ) > 0. But the value of ( Xˆ A / Z ) is ambiguous.
In order to interpret the impact of environmental regulation through the change in the maximum
permissible level of pollution on the level of overall environmental pollution and on the level of
real national income we need to find out the impact of that on the output levels of different sectors.
A change in the maximum permissible level of pollution leads to a change in per unit cost of
violation of government regulation for the manufacturing sector. This leads to change in the
effective product price of manufacturing sector and hence change in factor prices. We refer to it as
modified Stolper–Samuelson type effect. The second effect is the Rybczynski type effect that in turn
is the outcome of change in input-output coefficients due to change in factor prices resulting from
a change in the cost of violation. We can discuss these effects in the following manner.
A change in the maximum permissible level of pollution for manufacturing sector leads to a
change in the levels of per unit penalty of sector M, leading to change in the effective price of this
sector. This causes a Stolper-Samuelson type effect. This effect leads to change in factor prices.
This change creates change in the levels of input-output coefficient and the degree of this change
depends upon the elasticity of factor substitution. Change in the levels of input-output coefficient
creates a Rybczynski type effect. This effect arises due to change in the demand for factors
ultimately leading to excess demand or excess supply of factors. We have already explained
earlier that this excess demand or excess supply of factors leads to an effect which is equivalent to
change in effective factor endowment. Ultimately the impact on the levels of output of the
manufacturing sector is shown in terms of equation (10).
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It is only under the sufficient condition (BλLA- DλKA) >0 i.e. manufacturing sector is more
domestic capital intensive compared to agricultural sector [see appendix for details] we can say

ˆ

ˆ

ˆ

ˆ

ˆ / Z , rˆ / Z and rˆF / Z are dependent on the condition
that ( Xˆ M / Z ) >0. Again the values of w

ˆ

that whether Xˆ M / Z <1 or not.

ˆ

As (HλLA - IλKA) < |Δ | [See appendix] so we can say that ( Xˆ M / Z ) < 1. So under this sufficient

ˆ

ˆ

ˆ

ˆ / Z ) > 0, ( rˆ / Z ) < 0 and ( rˆF / Z ) < 0.
conditions we can also say that ( w
As we have assumed that only the domestic manufacturing sector violates environmental
regulation so the total level of environmental pollution decreases with the increase in
environmental standard through decrease in the maximum permissible level of pollution imposed
by the government. Thus relatively stringent government regulation about environmental standard
produces a favourable impact on the level of environmental pollution.
We next consider the impact of change in maximum permissible level of pollution on the national
welfare as well as real national income12. Now we consider quasi-concave social utility function,
denoted by U that depends on consumption demand for three final goods denoted by DA, DM and
DF.
Thus it is shown as U = U(DA, DM, DF)

(12)

Taking total differential of equation (12) and the using the fact (UM/UA) = PM and (UF/UA) = PF
(where UA= ∂U/∂DA and UM = ∂U/∂DM and UF = ∂U/∂DF ) it is possible to write dΩ = dDA +
(12.1)
PMdDM + PFdDF
Here dΩ = dU/UA.
Following Caves, Frankel and Jones (1996) we find that dΩ implies a measure of change in
welfare measured in units of the product of sector A. Here in the absence of tariff world price is
equal to domestic price.
The trade balance equation requires that
DA+ PMDM + PFDF = XA+ PMXM + PFXF - rFKF

(13)

We know that XA + PM XM + PF XF is the value of output measured at domestic price which is
nothing but wL + rKD + f.(αMXM -⎯Z ) + rFKF
XA + PM XM + PF XF = w.L + rKD + f.(αMXM -⎯Z ) + rFKF

(13.1)

Taking total differential of equation (13) we can get
dDA + PMdDM + PFdDF = dXA + PMdXM + PFdXF - rFdKF - KFdrF

12

The indirect welfare function of the economy depends on prices and national income. In case of a small
open economy with given prices, impact on welfare will be same as impact on real national income.
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Using equation (12.1) and also using equation (13.1) we get
dΩ = wdL + Ldw + r.dKD + KD. dr + f.αMdXM - f.d Z

ˆ

ˆ

ˆ

( Ω̂ / Z ) = (I/Ω) [εw(GθKA) {( Xˆ M / Z )-1}+ (1-εw) GθLA({1 – ( Xˆ M / Z )]

ˆ

+ E( Xˆ M / Z ) - J

ˆ

ˆ

= G[εw - θLA] {( Xˆ M / Z )-1}(I/Ω) + E( Xˆ M / Z ) - J
Here εw = share of labour income in domestic factor income, E = ( f.αMXM/Ω ) and
J = f. Z M /Ω.

ˆ

Here Xˆ M / Z <1 as (HλLA - IλKA) < |Δ |

ˆ

ˆ

ˆ

As ( Xˆ M / Z ) < 1, ( Ω̂ / Z M ) < 0 if θLA <εw and E( Xˆ M / Z ) < J

ˆ

Here E( Xˆ M / Z ) – J

ˆ

= (f.αMXM/Ω) ( Xˆ M / Z ) – (f. Z /Ω)
= (f Z M /Ω){(αM dXM/d Z ) – 1}

ˆ

Now E( Xˆ M / Z ) < J if (αMdXM/d Z )<1.
Here θLA <εw i.e. share of labour income in agricultural sector is less than the share of wage bill in

ˆ
domestic factor income in a developing economy and Xˆ M / Z <1 as (HλLA - IλKA) < |Δ |
ˆ

ˆ

ˆ

As ( Xˆ M / Z ) < 1 and θLA <εw, ( Ω̂ / Z ) < 0 if E( Xˆ M / Z ) < J

ˆ

Now E( Xˆ M / Z ) < J if (αMdXM/d Z ) < 1. i.e. change in total amount of pollution due to change
in maximum permissible level of pollution is less than 1. So we can say that under the assumption
that the revenue earned by the government for violation is distributed as a transfer in a lump-sum
manner among the workers and domestic capitalists, a reduction in permissible level of pollution
leads to a positive impact on national welfare as well as real national income under sufficient
conditions that share of labour income in agricultural sector is less than the share of wage bill in
domestic factor income and marginal impact of change in environmental standard on the total
level of pollution is less than one. We summarise our results in the form of the following
proposition.
Proposition: A relatively stringent government regulation about environmental standard produces
a favourable impact on the level of environmental pollution and on the level of social welfare as
well as real national income if (i) (λKM/λLM)>(λKA/λLA) (ii) (θLA <εw) and (iii) (αMdXM/d Z )<1.
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4. Concluding remarks:
In recent years environmental degradation is considered as one of the most important issues in the
context of the developmental problems of a developing economy. Here we have assumed that
environmental regulation has been imposed on the economy and only the manufacturing sector is
unable to maintain their pollution level upto maximum permissible level imposed by the
environment authority. A fine for violation of manufacturing sector is assumed to be imposed on
the producer who violates the environmental standard imposed by the environment authority. The
present paper shows the possibilities of both environmental upgradation and welfare improvement
due to imposition of more stringent government regulation about environmental standard.
The present paper thus shows that strict environmental regulation may produce a very encouraging
impact on the level of environmental pollution and also on the level of the national welfare as well
as real national income. Thus our results show how improvement of social welfare would be
possible with the improvement of environmental quality in a developing economy. Our results
may encourage the policy makers who want to improve social welfare with maintaining qualitative
environmental standard of the developing countries like India.
Appendix

ˆ

ˆ

ˆ

ˆ / Z ), ( rˆ / Z ) and ( rˆF / Z ).
Derivation of the expressions for ( w
Totally differentiating equations (1) and (2) and rearranging we can get
or, 0 = θLM
0 = θLA

ŵ + θKM r̂ - {(f Z Zˆ )/(PMXM)} + {(f. Z X̂ M )/(PMXM)}
ŵ + θKA r̂

(2.1)

Now from equations (1.1) and (2.1) we can get

wˆ / Zˆ = θKA[{f.( Z / PMXM)} – {f ( Z / PMXM)( Xˆ M / Zˆ )}]/(θLM θKA- θLAθKM)
rˆ / Zˆ = - θLA [{f.( Z / PMXM)} – {f.( Z / PMXM)( Xˆ M / Zˆ )}]/(θLM θKA- θLAθKM)
ˆ / Zˆ = θKA [f.( Z / PMXM)( Xˆ M / Zˆ -1)] /⏐θ⏐
∴w
rˆ / Zˆ = θLA [f.( Z / PMXM){1- ( Xˆ M / Zˆ )}] /⏐θ⏐
ˆ

(1.1)

ˆ

ˆ / Z = GθKA{( Xˆ M / Z ) – 1}
or, w
rˆ / Zˆ = GθLA{1- ( Xˆ M / Zˆ )} where G = f.( Z / PMXM )/⏐θ⏐
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Here⏐θ⏐= θLAθKM - θLM θKA
Since the M sector is more capital intensive comparing to the A sector so θKM/θLM>θKA/θLA i.e.
(θLAθKM - θLM θKA)= ⏐θ⏐>0

Using the envelope condition (or the concept of unit isoquant ) we find
wdaLF + rFdaKF = 0 so that aLF dw+ aKF drF= 0

ˆ

ˆ

ˆ /Z )
or, rˆF / Z = - (θLF/θKF) ( w

ˆ

ˆ

∴ rˆF / Z = - (θLF/θKF) GθKA{( Xˆ M / Z ) – 1}

ˆ

ˆ

ˆ

ˆ / Z - rˆ / Z = G{( Xˆ M / Z ) – 1}
Now w
wˆ / Zˆ - rˆF / Zˆ = G(θKA/θKF ){( Xˆ M / Zˆ ) – 1}

ˆ

ˆ

Derivation of the expressions for ( Xˆ M / Z ) and ( Xˆ A / Z ).
Differentiating (5) and (6) we can get
λKM X̂ M + λKA X̂ A = -λKM â KM - λKA â KA
λLM X̂ M + λLA X̂ A = -λLF X̂ F - λLF â LF - λLM â LM - λLA â LA
We know that elasticity of substitution of the ith sector can be written as
σi = (aKi - aLi)/ ( ŵ – r̂i ), here rA = rM = r and rate of interest in foreign enclave is rF
By applying envelope theorem (or using the concept of unit isoquant) we get from equation (2)
wdaLA + rdaKA = 0
⇒ θLA â LA + θKA â KA = 0
∴

â KA = - (θLA /θKA ) â LA

Now ( â KA -

â LA ) = -(θLA /θKA ) â LA - â LA
=-

â LA (θLA + θKA)/ θKA

=-

â LA / θKA

Similarly by applying envelope theorem equation (1) can be written as

â KM = - (θLM /θKM ) â LM
By applying envelope theorem equation (3) can be written as
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â KF = - (θLF /θKF ) â LF
∴ â Li = - θKiσi ( ŵ – r̂i ) and â Ki = θLiσi ( ŵ – r̂i )
Putting the values of â Li and â Ki (for i = M, A, F) we can get

ˆ

ˆ

ˆ

ˆ

ˆ / Z - rˆ / Z )
or, λKM( Xˆ M / Z ) + λKA( Xˆ A / Z ) = -λKMθLMσM ( w
ˆ

ˆ

ˆ / Z - rˆ / Z )
- λKAθLAσA( w

ˆ

ˆ

ˆ

ˆ

ˆ / Z - rˆF / Z )
λLM( Xˆ M / Z ) + λLA( Xˆ A / Z ) = λLFσF( w
ˆ

ˆ

ˆ

ˆ

ˆ / Z - rˆ / Z ) + λLAθKAσA ( wˆ / Z - rˆ / Z )
+ λLMθKMσM ( w
ˆ / Zˆ - rˆ / Zˆ ) and ( wˆ / Zˆ - rˆF / Zˆ ) and rearranging the above two
Putting the value of ( w
equations we can get

ˆ

ˆ

( Xˆ M / Z ){λKM + λKMθLMσMG+ λKAθLAσA G} + λKA( Xˆ A / Z )} =
λKMθLMσMG + λKAθLAσAG

ˆ

ˆ

( Xˆ M / Z ){λLM – λLFσFG(θKA/θKF) - λLMθKMσMG-λLAθKAσA G}+λLA( Xˆ A / Z )=
-λLMθKMσMG -λLAθKAσAG –λLFσFG(θKA/θKF )

ˆ

ˆ

ˆ

ˆ

or,B( Xˆ M / Z ) + λKA( Xˆ A / Z ) = H
D( Xˆ M / Z ) + λLA( Xˆ A / Z ) = I
where B = λKM + λKMθLMσMG + λKAθLAσA G
D = λLM - λLFσF G(θKA/θKF) - λLMθKMσMG - λLAθKAσAG
H = λKMθLMσMG + λKAθLAσAG
I = -λLMθKMσMG-λLAθKAσAG–λLFσFG (θKA/θKF )
Here the values of B, H are positive and the value of I is negative but the value of D is ambiguous.

ˆ

∴ Xˆ M / Z = (HλLA - IλKA)/ |Δ |

Xˆ A / Zˆ = (BI - HD)/ |Δ |
where |Δ | = (BλLA- DλKA)
Now HλLA - IλKA = λLAλKMθLMσMG + λLA λKAθLAσAG
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+ λKAλLMθKMσMG + λKAλLAθKAσAG + λKA λLFσFG (θKA/θKF )
Here the value of (HλLA - IλKA) is positive.

ˆ

Here the values of ( Xˆ M / Z ) is dependent on the value of |Δ |.
As |Δ | = (BλLA- DλKA) = (λLAλKM-λKAλLM) + G[λLAλKMθLMσM + λLA λKAθLAσA
+ λKAλLMθKMσM + λKAλLAθKAσA + λKA λLFσF (θKA/θKF )]

ˆ

We find that (HλLA - IλKA) < |Δ | so that 0<( Xˆ M / Z )<1

ˆ
ˆ
( Xˆ M / Z )>0 if (BλLA- DλKA)>0 but the value of Xˆ A / Z is ambiguous.
We have already proved that the value of (BλLA- DλKA)>0 if (λLAλKM - λKAλLM)>0 i.e. the M
sector is more capital intensive comparing to the A sector.
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Abstract
Provision of mid day meal or food for education subsidy can reduce supply of child labour. However the
magnitude depends on educational unemployment rate prevails in the economy. As educational
unemployment rate increases then effectiveness of the policy falls.

1. Introduction
In India, the problem of child labour is well recognized. There are varying estimates of the number
of working children in the country due to differing concepts and methods of estimation. The 2001
national census estimates the number of working children at 12.6 million (out of a total of 210
million children aged 5-14 years), of whom 5.77 million are classified as 'main' workers and 6.88
million as 'marginal' workers. The share of workers of the country aged 5-14 years to the total
workforce is 3.15 per cent.
Children are engaged in various types of work, including those that are classified as 'hazardous',
i.e. harmful to the physical, emotional, or moral well-being of children. An estimated 2 million
children work in hazardous industries.
However in order to meaningful study of the problem of child labour, it is necessary to understand
the basic definition of child labour. A lot of controversies exist as to what constitutes the child
labour, who are child labourer and what types of activities are regarded as laboring activities. A lot
of controversies exist in all these fields. Broadly speaking, by child labour we mean the workers
belonging to certain age group (not exceeding 18 years of age). The definition of workers includes
any activities that may bring stress and stain to a child beyond her normal resistance capacity.
Such jobs may be household chores, outside activities, helping parents and others.
Sociologists may argue that some types of laboring activities are essential as a socialization
procedure. Some of them may be demand as apprentice activities for future earnings. All those
logic are fine. But the question is, whether the laboring child is happy with these activities? Or
does she strive for a life of schooling, friendship, play and mischief just like the non-labouring
kids. It is this perspective that is important in defining child labour.
In spite of the definitional controversies the problem of child labour is well recognized, not only in
India but also in all the developing economies. A number of policy initiatives and programs have
been undertaken in this country over the last two decades with the basic objective of dealing with
the problem of the rapidly increasing number of child workers. The formulation of a National
Child Labour Policy, the enactment of the Child Labour (Prohibition and Regulation) Act 1986,
The setting up of a Task Force on child labour, the adoption of the Convention on the Rights of
the Child and so on have all formed a part of this process. Corresponding initiatives were taken in
the related area of education where a New Education policy was formulated which incorporated a
separate component for working children.
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Recently, strong arguments for more investment in education quality have been made by, among
others, the Probe Team (1999) and Dreze and Gandhi-Kingdon (2001). As for the food-foreducation policy, it is already being piloted in many parts of the world. In Bangladesh, targeted
families receive 15-20 kilograms of wheat per month if their children attend school (see, for
example, Ravallion and Woodon 2000 for an analysis of the food-for-education program in
Bangladesh). In 1996 over a million families were in the program.
However, in India this (mid day meal/ education subsidy) scheme was started in 1960s. The key
objectives of the program are: protecting children from classroom hunger, increasing school
enrolment and attendance or reducing child labour, improved socialization among children
belonging to all castes, addressing malnutrition, and social empowerment through provision of
employment to women. The scheme has a long history. It was introduced, first time, in a large
scale in 1960s under the Chief Ministership of K. Kamaraj.The first major thrust came in 1982
when Chief Minister of Tamil Nadu, Dr. M. G. Ramachandran, decided to universalize the scheme
for all children up to class 10. On November 28, 2001 the Supreme Court of India gave a
landmark direction to government to provide cooked meals to all children (up to 14 years age) in
all government and government assisted primary schools. The direction was resisted vigorously by
State governments initially, but the program has become almost universal by 2005.
Among all the objectives of the policy the main objective is in italics above. In order to assess the
impact of the policy on child labour, it is important to systematically understand the factors
causing the problem. In this regard, there has been a recent surge of interest, at both the empirical
and theoretical levels, in explaining the existence of child labour. A number of culprits have been
identified, with abject poverty being one of the main ones (see, for example, Bhalotra 2003 and
Ray 2000 for empirical evidence). Poverty affects the incidence of child labour via a number of
channels. First, for the extremely poor, a child's contribution to family income can be an essential
means for the survival of the entire family. Second, poverty makes the marginal utility of income
very high and induces substitution away from non-labour activities such as leisure and education13.
Third, because poverty is associated with a lack of collateral, poor households cannot borrow from
the organized sector at reasonable interest rates. The lack of credit facilities makes it more costly
for poor families to forgo present income by sending their children to school (see Ranjan 2001 and
Jafarey and Lahiri 2002). Thus, poverty and lack of credit possibilities increase the incidence of
child labour and reduce the demand for education. In such a situation child labour can be reduced
only by reducing schooling cost. However education has two types of costs-direct cost and
opportunity cost. Direct cost of education can be reduced by providing free education14 to all. The
opportunity cost is the foregone income from the child15. That can be reduced only if there is
provision of a mid day meal/education subsidy. Therefore mid day meal scheme should have a
positive impact on reducing child labour through reducing opportunity cost of education16.
Empirical studies have also stressed deficiencies on the supply side of the educational system. It
has been found that the quality of primary education is extremely poor in many parts of the world
where the incidence of child labour is high (see The Probe Team 1999 and Ray 2002)17. This
supply-side problem not only makes the educational experience rather dull and uninteresting, but

13
In Basu and Van (1998), low adult wages have a negative impact on children's leisure. In Jafarey and Lahiri (2002), low
parental incomes lead to substitution away from child education.
14
It includes education fee, school dress, book, pen etc.
15
This part of income is a major share of total family income of poor households
16
See Chaudhuri S.(2007), Jafarey and Lahiri (2005).
17
In general, the role of elementary education in economic development has been emphasized by many; see, for example,
Dreze and Sen (1995).
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also leads to low returns from education (see Cohen and House 1994 and Saha and Sarkar 1999).
This makes poor families less willing to invest in the education of their children.
With these, in most of the developing and under developed economies educated unemployment is
a serious problem. Due to low level of development, shortage of capital, technological
backwardness, scarcity of entrepreneurships, low level of infrastructures etc. manufacturing and
service sector of the developing and underdeveloped economies are not well-developed; demand
for skilled worker relative to supply is low. In such a situation I want to examine whether my
policy variable i.e. provision of mid day meal can reduces child labour or not and how educated
unemployment problem affect impact of this policy on child labour.
This paper is divided as follows: In section 2, I have derived the family supply function of child
labour and section 3 contains the conclusion of the paper.
2. Derivation of family supply functions of child labour:
2.1: No Uncertainty in the Human Capital Market
I consider an economy with a two period-horizon, indexed by t = 1, 2 respectively. The economy
produces a single good per period. Goods are labeled as 1 and 2 respectively, depending on period
of production. The supply function of child labour by each working family is determined from its
intertemporal utility maximizing behaviour. Let us consider a two period optimizing problem of
the representative working family consisting of one adult member (the guardian) and a child. The
guardian in the first period works in the adult labour market and earns a wage W0.18 In this period,
he takes decision about his child’s work effort and schooling. Work effort of the child is e where
e ∈ (0,1) . Child sent out to work at the wage rate Wc. Non-existence of a market for loans
against future earnings compels the parent to use income from child work to smooth out the family
consumption19. Time not spent on working is spent in school20. Hence (1− e) is the child’s
schooling21. The supply function of child labour by each working family is determined from its
intertemporal utility maximizing behaviour.
Let us assume that government provides free education to all. Therefore direct cost of education is
zero. I also assume that there are provisions for midday meals22 and cash stipend for children
attending school, the value of which is b per unit of child’s time spent in school. So, e part of the
child labour time earns the child wage, (Wc ), in the first period and the unskilled adult wage (W0)
in the second period while (1-e ) fraction earns b in the first period and the skilled wage (Ws ) in

18

W0 can take two values Ws (skilled wage) and W (unskilled wage).
There are informal credit markets in developing countries as a substitute to missing formal credit market, but they mainly
deal with short-term loans. Poor households need long-term credit to be able to substitute for the foregone earnings of their
children, which is missing in the developing countries. See for example, Baland and Robinson (2000), Jafery and Lahiri
(2002), Ranjan (1999, 2001) in this context.
20
This is a simplifying assumption that ignores the existence of missing child (non –labour and non-school goers).
21
I do not model leisure explicitly. A child who does not go to school may not necessarily work but may spend the time on
leisure activities. The empirical evidence seems to be inconclusive on this regard. Ravallion and Woodon (2000) find the
food-for-education program in Bangladesh had a significant impact on school enrolment but no significant effect on child
labour. Dreze and Gandhi-Kingdon (2001), on the other hand, find that in India there is a significant negative correlation
between child labour and school enrolment. In any case, if I assume that the family takes the opportunity cost of leisure as
the wages for the uneducated, I could combine child labour and leisure into one variable. However, for expositional
convenience, I ignore the presence of leisure in my discussion.
22
I ignore the impact of financing mid day meal or I may assume that it is financed by some international agency.
19
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the second period23. I also assume that Wc>b, otherwise no children will be sent out to work. In
the presence of positive return on education, Ws is greater than W. In the second period, the
guardian earns nothing and lives on the income he receives from his child who has become an
adult worker by this time.
It is assumed that parent cares only about the lifetime family consumption and does not attach any
value to the child’s leisure. The utility is therefore a function of real consumption levels in the two
periods (1and 2). For algebraic simplicity I assume a logarithmic utility function with unitary
intertemporal elasticity of substitution and I also assume that all the wages and value of mid day
meal/educational subsidy are measured on real terms24.

V = log C1 + β log C 2
(1)
Where β is time discount factor.
The first period’s consumption (C1) consists of wage income of the parent and wage income of
the working children and a value of mid day meal (b). So I have
C1 = WO + eWc + (1 − e)b
(2)
The second period’s consumption (C2) can be thought of as the sum of skilled wage income of
educated adult (schooled in the first period) workers and unskilled wage income of uneducated
adult labourers (worked in the first period). Therefore, C2 is given as follows:
(3)
C 2 = eW + (1 − e)Ws
As I assume that government provides free education to all therefore cost of education is the
opportunity cost in terms of forgone earnings of children.
The guardian maximizes the lifetime utility (Equation (1)) with respect to e and subject to (2) and
(3). Maximization gives the following first-order condition.

(Wc − b)
{W0 + eWc + (1 − e)b

}

=

β (Ws − W )

eW + (1 − e)Ws

(4)

Solving e from (4) we have,

e=

Ws
β (W0 + b)
−
(1 + β )(Ws − W ) (1 + β )(Wc − b)

(5)

The properties of the child labour supply function, given by (5) are as follows. An increase in
current income W0, (income from non-child labour source) raises bothC1 and C2 and hence
lowers e through a positive income effect. An increase in the child wage rate implies an increase in
the opportunity cost of education and hence leads to more child labour supply (i.e. less schooling).
Any changes in skilled and/or unskilled wage affect the return to education and therefore influence
the guardian’s decision regarding allocation of his children between education and work. For
example, an increase in skilled wage (Ws) or a decrease in unskilled wage (W) will make
education more attractive and raises the number of school-going children from each family
thereby lowering the supply of child labour by the household. Last but not least, provision of mid
23
24

Assuming that job market is certain, that is securing a skilled wage by the skilled worker is certain in the second period.
This assumption is made only to avoid impact of price change.
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day meal b (real value) decreases the child’s work effort by decreasing opportunity cost of child’s
schooling.
In the above analysis I assume that securing a skilled wage by the skilled worker is certain, i.e.
probability to get a skilled wage by the skilled worker is equal to one25. However in the
developing and under developed economies this condition is most often not hold due to different
reasons such as unbalanced development, shortage of capital, technological backwardness,
scarcity of entrepreneurships, low level of infrastructures etc. As manufacturing and service sector
of the developing and underdeveloped economies are not well-developed, demand for skilled
worker relative to supply is low. That results educated unemployment. This is a great problem in
all the economies, at least in all the developing and underdeveloped economies. In such a situation
I want to examine whether my policy variable i.e. provision of mid day meal can reduces child
labour or not.
2.2 Uncertainty in Human Capital (HC) Market
If HC market is not certain then results of the model slightly change. Equation (1) and (2) remains
same. As equation (1) is the utility function and equation (2) is the consumption in the first period.
However all the remaining equations will change. Now I write all the equations in the changing
scenario. The utility function remains same, shown in equation (1*)
V = log C1 + β log C 2
(1*)

C1 = WO + eWc + (1 − e)b

(2*)

Equation (2*) indicates consumption of the first period, which is independent of human capital
market.
If HC market is uncertain then some of the skilled worker not get skilled wage. Those skilled
worker who can not secure a skilled wage come to the unskilled/informal sector and receive an
unskilled, lower than skilled wage, wage. Therefore if p is the probability/proportion of securing a
skilled wage by the skilled worker then equation (3) will change to equation (3*), given below.
(3*)
C 2 = eW + p (1 − e)Ws + (1 − p )(1 − e)W
As earlier, parent maximizes (1*) subject to (2*) and (3*). Maximization gives the following first
order condition.

(Wc − b)
{W0 + eWc + (1 − e)b

}

=

βp (Ws − W )

eW + (1 − e){pWs + (1 − p )W

(4*)

}

Solving e from equation (4*) I have the child’s work effort/labour supply function of the family,
shown in equation (5*).

e=

1
1+ β

⎧
⎫
W
β (W0 + b)
⎨1 +
⎬−
⎩ p(Ws − W ) ⎭ 1 + β (Wc − b)

(5*)

Equation (5*) is the general form of the child’s work effort supply function of the family. It is
noted that if p=1 then equation (5*) becomes equation (5).

25

If probability of getting a skilled wage by the skilled worker is one then we may call this as certain/perfect
human capital market.
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The properties of the child labour supply function, given by (5*) are same as equation (5). An
increase in current income W0, (income from non-child source) raises bothC1 and C2 and hence
lowers e through a positive income effect. An increase in the child wage rate implies an increase in
the opportunity cost of education and hence leads to more child labour supply (i.e. less schooling).
Any changes in skilled and/or unskilled wage affect the return to education and therefore influence
the guardian’s decision regarding allocation of his children between education and work. For
example, an increase in skilled wage (Ws) or a decrease in unskilled wage (W) will make
education more attractive and raises the number of school-going children from each family
thereby lowering the supply of child labour by the household. Provision of mid day meal b (real
value) decreases the child’s work effort by decreasing opportunity cost of child’s schooling.
Lastly, most important variable here is p, i.e. probability of getting a skilled wage by the skilled
workers. From equation (5*) it is seen that as this probability decreases child’s labour supply
increases. This may be due to a demonstration effect. Parents take decision about his/her child
whether to send school or to labour market by observing/ collecting information, from his
neighbouring areas, about the success rate of securing a skilled wage by the skilled worker. If this
success rate is low enough then they think that sending a child to the labour market is better than
sending a child to the school. That is positive income effect of mid day meal (that lowers child
labour supply) is out way by the demonstration effect of uncertain HC market (that increases
supply of child labour).
3. Conclusion:
From the above analysis it can be concluded that provision of mid day meal or food for education
subsidy can reduce supply of child labour. However the extent by which child labour reduces is
depends on educational unemployment rate prevails in the economy. As educational
unemployment rate increases then effectiveness of the policy falls.
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Abstract
The construction sector in India has been experienced very high growth rate during the recent
years. The relative importance of construction sector to total output increased during post-reform
period, especially during 2004-05 to 2009-10. The growth of employment in the construction
sector has also expanded. The expansion of employment in the construction sector has relatively
higher as compared with other sectors. The study found that inspite the growth dynamics of the
construction sector there was the tendency of informalisation and casualisation of the workers.
Keywords: Construction sector, growth dynamics, employment expansion, informalisation,
capsulation.
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1. Introduction
The construction sector in India have experienced very high growth rate during the recent years.
The compound annual growth rate increased from 6.36 percent during 1993-2000 to 9.17 percent
during 2000-2005 and it was further increased to 10.31 percent during 2005-2010. The key drivers
of this growth are government investment in infrastructure creation and estate demand in the
residential and industrial sector. Construction activity is an integral part of a country’s
infrastructure and industrial development. Construction becomes the basic input for socioeconomic development. Besides, the construction industry generates substantial employment and
provides a growth inputs to other sector through backward and forward linkages. It is, essential
therefore, that, this fundamental activity is nurtured for the healthy growth economy. With the
present emphasis on creating physical infrastructure, massive investment is planned during the
recent plans. The construction industry would play a crucial role in this regard and has to gear
itself to meet the challenges. In order to meet the intended investment targets in time, the current
capacity of the domestic construction industry would need considerable strengthening. The
construction sector has major linkages with the building materials industry which include cement,
steel, bricks/tiles, sand/aggregates, fixtures/fillings, paints & chemicals, construction equipment,
petro-products, timber, mineral products, aluminum, glass& plastics. Besides, the construction
sector is one of the leading employers in the country. In 1999-2000, it employed 17.50 million
workers, a rise of 9 million over 1993-94, it was also increased to 26.00 million during 2004-05. It
was further increased to 44.10 million during 2009-10. The sector also recorded the highest
growth rate in generation of jobs in the last two decades, doubling its share in total employment.
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Recent literature highlights a number of significant features regarding construction sector.
The existing literature on construction sector is reviewed here. Park (1989) has confirmed that the
construction industry generates one of the highest multiplier effects through its extensive
backward and forward linkages with other sectors of the economy. It is stated that the importance
of the construction industry stems from its strong linkages with other sectors of the economy
(World Bank, 1984). However, interdependence between the construction sector and other
economic sectors is not static (Bon, 1988; Bon, 1992). Strout (1958) provided a comparative intersectoral analysis of employment effects with an emphasis on the construction. Ball (1981)
addressed the employment effects of the construction sector as a whole. Many studies (Fox, 1976;
Bon and Pietroforte, 1993; Pietroforte and Bon, 1995) use the strong direct and total linkage
indicator to explain the leading role of the construction sector in the national economy.
National Commission on Labour (2002) noted that construction labour comprises three
segments, namely, the Naka/Mandi segment, the Institutional segment and the intermediaries
segment. The former two segments are relatively small in size. The Naka/Mandi segment refers to
the market that caters to the mass of individual householders and petty contractors who need
casual labour for odd jobs.
Ravi Kanbur& Renana Jhabvala(2002) noticed that SEWA has 13,000 members in the
construction sector, most of them in Ahmedabad City. These women are mainly ‘unskilled’
construction workers, working as casual labor. A study conducted by SEWA Academy in 1999,
found the following: Women were engaged in mainly unskilled work. 92% carrying loads of
cement, bricks, concrete etc. The rest in semiskilled work like plastering or concrete mixing. In
comparison, 36.8% of men were engaged load carrying, the rest being in semi-skilled or skilled
work, like masonry, tile laying, centering etc.
Khan (2006) noticed that the Construction sector and construction activities are considered to
be one of the major sources of economic growth, development and economic activities. It can be
regarded as a mechanism of generating the employment and offering job opportunities to millions
of unskilled, semi-skilled and skilled work force. It also plays key role in generating income in
both formal and informal sector. It supplements the foreign exchange earnings derived from trade
in construction material and engineering services. Unfortunately construction sector is one of the
most neglected sectors in Pakistan. Although the construction sector has only a 2.3 percent share
in GDP, its share of the employed labor force was disproportionately large at 6.1 percent in 2007.
The construction sector is estimated to have grown by 17.2 percent in 2006-07 as against 5.7
percent of last year. The higher demand for construction workers is also reflected in a continued
double-digit rise in their wages since FY05. Their wages increased by 11.1 percent in 2007.
Mallick & Mahalik (2008) empirically examining the importance of construction sector
in propelling economic growth rate in India, the study has found that in the presence of the
dominant influence of capital stock, the impact of the construction sector gets blurred or
neutralized. Once capital stock is dropped from the model, the construction sector emerges as a
significant determinant of economic growth, while other financial variables such as interest rate
and non-food bank credit including the financial liberalization dummy do not play significant roles
in economic growth. However, from an investigation of the impact of the construction sector on
economic growth through the channel of employment, it is seen that the construction sector might
be impacting the growth rate through increasing employment and thereby increasing the aggregate
output in the economy.
In this background the questions that arise are: What is the trend of construction industry in
India during post-reform period as compared with pre-reform period? What is the nature of growth
of employment in this sector? Is the growth of output and employment of the construction sector
128

Dynamics of Construction Sector in India:Palmal

distinct as compared with other sectors of the economy in India? Is the change of employment in
the construction sector occurred towards casualisation and informalisation?
The rest of the work is divided in four Sections. Section 2 provides the database and
methodology used in the study. The trend of the construction sector is analysed in section 3.
Section 4 makes a comparative analysis of the trend of output and employment of construction
sector with other sectors. Section 5 analyzes the dynamics of employment, i.e., change of rural and
urban, male and female, casual and regular, organized and unorganized employment in India.
Section 6 summarizes the main findings and makes concluding remarks.
2 Database and Methodology
Database
The relevant information has been collected from secondary sources. The secondary data for this
study has been collected from various Govt. sources:
1. Govt. of India, National Account Statistics, CSO, 1950-51 to 2009-2010
2. Database for Indian Economy, RBI, Government of India, www.rbi.org.in.
3. Census of India 1981, series I, India, part-II B (i), General Economic Tables.
4. Census of India 1991, series I, India, part-II B (i), General Economic Tables.
5. Census of India 2001, series I, India, part-II B (i), General Economic Tables.
6. NSSO, Employment and Unemployment Situation in India: NSS 38th Round, 1983; NSS
50th Round, 1993-94; NSS 55th Round, 1999-2000; NSS 61th Round, 2004-05; NSS 66th
Round, 2009-10
Methodology
Growth Estimation: For estimating the growth of construction output, growth of GDP and growth
of construction workers compound growth rate is used. Census data and NSS data are available in
fixed time interval. Annual compound growth rate is calculated by using the following formula.
Compound Annual Growth Rate (CAGR) =

exp

1

100

where A= current value, P= base value., t = no of years.
By using the data of construction output, total GDP and GDP excluding construction output over
the year we estimate the trend growth rate (Exponential growth rate) by using following
regression equations
, where, cp=construction output, t =no. of year
, where, GDP=gross domestic product, t =no. of year
, where, GDPEXC = gross domestic product excluding
construction sector, t = no. of year
Chow Test: Data on the construction output frequently cover the pre-reforms as well as the postreform period. If we concede the possibility that growth rate of construction output of the postreform period may be different from that of pre-reform period and accordingly the parameters of
the post reforms construction output growth equation may be different from that of the pre-reform
construction output growth equation. For this purpose we would test the null-hypothesis that the
parameters of the construction output function have not changed.
In particular, we may write,
,
Where i= 1,…….,n for pre-reform and
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,
where j=n+1,…...,n+m for post-reform
Null-hypothesis: α = γ and β = δ
This to be tested against the null-hypothesis is not true. Assuming that the variances of the
disturbances in the two equations are the same.
The restriction imposed by null-hypothesis is
Where i= 1, 2,…,n, n+1,……., n+m.
Let the sum of squares of least squares residuals from this equation be called RSS as usual. When
the restrictions imposed by null-hypothesis are ignored, the least square methods is applied to each
group of observation separately, thus allowing for different co-efficient estimate. The resulting
unrestricted error sum of square they will be
RSSU = RSS1+RSS2
Where, RSS1 is the first n observations and RSS2 is the next m observations. The number of
restrictions imposed by H0 is equal to the number of restricted co-efficient that is K, while the
number of degrees of freedom for the unrestricted estimation is n+ m–2K. The appropriate test
statistic then becomes.
/
~ Fk, n+m-2K
/
If the calculated value is greater than the table value then we reject the null-hypothesis. That is the
growth rates are significantly differ between two periods.
Employment Elasticity of Output: To find out the nature of growth relating with employment here
we estimate the employment elasticity of output (EL).
EL = percentage change of employment / percentage change of output
i.e.,

⁄

⁄

If EL < 0, job loss growth; 0< EL<1, job less growth; EL>1, job create growth.
3 Trend of Construction Industry in India
The out put of the construction sector at current price as well as constant price (1999-200 = 100)
for a very long period starting from 1970 to 2010 is depicted in Figure 1. It is observed that there
was a sustained increase of construction sector output during the entire period. We observed that
in 1970-71 the construction output (at current price) was Rs 1943 million which gradually
increased to Rs. 6059 million in 1980-81 and Rs. 111999 million in 2000-01. Finally, in the latest
year 2009-10 it became Rs. 474234 million. Construction output in constant price was also
increased over the year. The rate of increase of construction out put was slow up to the end of the
80’s and the increase was moderate up to 2004-05 and after that it increased at a very high rate.
Analysis of Trend of the Output
The present section analyses the trend of the construction sector by estimating the trend growth
(i.e., exponential growth) rate and also examine whether the growth of the output is significantly
increased during post-reform period or not. All the analyses have been made by considering the
output at constant price.
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Figure 1 Trend Construction Output at Constant Price & Current Price, 1970 to 2010
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Sources: Govt. of India, National Account Statistics, CSO.

The estimated trend lines by considering semi-log model for the periods 1970-71 to 1989-90,
1990-91 to 2009-10 and 1970-71 to 2009-10 are estimated separately and presented in equation
(1), (2), and (3) respectively. The slope of the trend line for the period 1990-91 to 2009-10 is
higher than that of 1970-71 to 1989-90.
Equation1: Estimated Regression Equation of construction output (at constant price) at the period
1970-71 to 2009-10 in semi-log form.
F=683.85***, Adj.R2=0.95, RSS = 0.155
Logcp = 4.36*** + 0.023t*** …..(1)
(211.92) (26.15)
Growth rate of construction output is 2.3%.
Equation2: Estimated Regression equation of construction output (at constant price) at the period
1970-71 to 1989-90 in semi-log form.
Logcp = 4.45*** + 0.015t *** ……(2)
F=221.299 *** Adj.R2=0.921, RSS1=0.011
(380.47) (14.88)
Growth rate of construction output is 1.5%.
Equation3: Estimated Regression Equation of construction output (at constant price) at the period
1990-91 to 2009-10 in semi-log form.
F=403.59***
Logcp = 4.71*** + 0.033t*** ….(3)
(241.14) (20.09)
Growth rate of construction output is 3.3%.

Adj.R2=0.955 RSS2=0.032

Where, Logcp= Logarithm of construction output at constant price.
*** means significant at 1% level.
From the above result it is noticed that the construction sector has been grown at the rate of 2.3 per
cent during 1970-71 to 2009-10. The construction sector registered relatively higher growth rate
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during the post-reform period (i.e., 1990-91 to 2009-10) as compared with the pre-reform period
(i.e., 1970-71 to 1989-90). Now we test whether this growth rate is significantly increased or not.
For this purpose we used the ‘Chow Test’.
/
= 46.88
/
Where, RSS=0.155, RSS1=0.011, RSS2=0.032, n=20, m=20 K=2.
The calculated value of F is significantly higher than the Table value of F. Therefore, the null
hypothesis is rejected. That is growth rate of construction output was significantly increased
during post-reform period as compared to pre-reform period.
Contribution of the Growth of Construction sector in over all GDP growth
Now we analyze the contribution of construction sector growth in the overall growth of the
economy, i.e., in the growth of GDP. For this purpose we made a comparison between the growth
of overall GDP and the growth of GDP excluding construction output. Here equation (4), (5), and
(6) represent the growth rate of GDP for the periods 1970-71 to 1989-90, 1990-91 to 2009-10 and
1970-71 to 2009-10. Whereas, equation (4a), (5a), and (6a) represent the growth rate of GDP
excluding construction output for the same period.
Equation 4: Growth estimation of GDP for the period 1970-71 to 2009-10.
LogGDP = 5.73*** + 0.021t*** …..(4)
(594.23) (50.44)

F=2.544E3***, Adj.R2=0.985,

The estimated growth rate of GDP is 2.2 %.
Equation 5: Growth estimation of GDP for the period 1970-71 to 1989-90.
LogGDP = 5.77*** + 0.016t *** ……(5)
(777.85) (26.14)
The estimated growth rate of GDP is 1.6 %.

F=683.34 ***

Adj.R2=0.973

Equation 6: Growth estimation of GDP for the period 1990-91 to 2009-10.
F=2.187E3*** Adj.R2=0.991
LogGDP = 6.09*** + 0.027t*** ….(6)
(950.37) (46.76)
The estimated growth rate of GDP is 2.7 %.
Equation 4a: Growth estimation of GDP excluding constriction output (i.e., GDPexc) for the period
1970-71 to 2009-10.
LogGDPexc = 5.71*** + 0.02t*** …..(4a)
(624.19) (52.69)

F=2.78E3***, Adj.R2=0.986,

The estimated growth rate of GDPexc is 2.0 %.
Equation 5a: Growth estimation of GDP excluding constriction output (i.e., GDPexc) for the the
period 1970-71 to 1989-90.
LogGDP = 5.75*** + 0.016t *** ……(5a)
(737.09) (24.776)

F=613.86 ***
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The estimated growth rate of GDPexc is 1.6 %.
Equation 6a: Growth estimation of GDP excluding constriction output (i.e., GDPexc) for the the
period 1989-90 to 2009-10.
Logcp = 6.08*** + 0.024t*** ….(6a)
(1.068E3) (51.392)

F=2.641E3***

Adj.R2=0.993 RSS2=0.003

The estimated growth rate of GDPexc is 2.4%.
From the above analysis we observed that during the pre-reform period (i.e., during 1970-71 to
1989-90) growth rate of GDP and the growth rate of GDP excluding construction (GDPexc) was
1.6 per cent That is, during this period there was no contribution of the construction sector in over
all GDP growth. The insignificant share of construction output in respect to GDP is the main
cause. But, if we turn to post-reform period (i.e., 1990-91 to 2009-10) it is noticed that the growth
rate of GDP was 2.7 per cent and that of GDPexc was 2.4 per cent. That is construction sector
contributes 0.3 per cent additional growth to the growth of GDP.
4 Trend of Construction Sector in Comparison with other Sectors
The present section deals with the trend of output and employment of construction sector in
comparison with other sectors of the economy. Here we also try to inter-relate the trend of output
with the trend of employment. Output data is available for all the years but employment is not.
The latter is available only in some specific years. Therefore, here we consider some common
time points e.g., 1983, 1993-94, 1999-2000, 2004-05 and 2009-10. For the time constraints the
period 1983 to 1993-94 is treated as pre-reform period and the periods 1993-94 to 2004-05 and
2004-05 to 2009-10 are two sub-periods of post-reform period.
Trend of Output of Construction sector vis-à-vis other sector
The distribution of GDP among different sectors is presented in Table 1. The percentage share of
construction output to total GDP gradually increased from 5.8 per cent in 1983 to 6.6 per cent in
2004-5. In 2009-10 it was significantly increased to 7.9 per cent. The relative importance of
construction sector to total output increased during post-reform period, especially during 2004-05
to 2009-10.
Table 1 Percentage share of GDP at factor cost (Constant prices)
Sector
1983-84 1987-88 1993-94 1999-00 2004-05 2009-10
Agriculture & allied activities
37.1
32.3
30.0
25.0
20.2
14.6
Mining & Quarrying
2.2
2.4
2.5
2.3
2.2
2.4
Manufacturing
14.5
14.9
14.5
14.8
15.1
16.1
Electricity, Gas & Water Supply
1.7
2.1
2.4
2.5
2.3
2.0
Construction
5.8
5.9
5.8
5.7
6.6
7.9
Trade, Hotel, Transport and Communications 17.5
18.9
18.8
21.7
25.8
26.5
Finance, Real Estate & Business Services
8.3
9.9
12.2
13.1
13.5
17.2
Community, Social & Personal Services
12.8
14.2
13.9
14.9
14.2
13.1
Total
100.0 100.6 100.0 100.0 100.0 100.0
Sources: As in Figure 1.
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The compound annual growth rate (CAGR) of output by sector is shown in Table 2. The CAGR of
construction sector output was 6.10 per cent during pre-reform period which became nearly twice
(12.46 per cent) during the post-reform period. During the later sub-period (2004-05 to 2009-10)
construction sector registered double digits growth rate (16.02 per cent). The increase of the
growth rate of construction sector was highest among all other sectors. Other sectors like, tradehotel-transport-communications, manufacturing, finance, insurance, real-estate & business
services also register higher growth rate during the post-reform period.
Table 2.Growth of GDP at factor Cost (constant prices)
Sector

1983-93

1993-05

2005-10

Agriculture & allied activities

3.13

3.15

1.70

Mining & Quarrying

8.15

7.14

13.37

Manufacturing

6.19

10.40

12.05

Electricity, Gas & Water Supply

13.03

8.43

5.60

Construction

6.10

12.46

16.02

Trade, Hotel, Transport and Communications

7.47

16.76

10.93

Finance, Insurance, Real Estate & Business Services

13.83

11.69

18.28

Community, Social & Personal Services

7.68

10.06

7.72

Total
Sources: As in Figure 1.

6.26

9.52

10.04

Trend of Employment in the Construction Sector vis-à-vis other sector
Sector-wise percentage share of employment for the years 1983, 1993-94, 1999-00, 2004-05,
2009-10 is presented in Table 3. The labour absorption in construction sector increased gradually.
The share of employment in construction sector to total employment expanded from 2.54 per cent
(in 1983) to 2.88 per cent (in 1993-94), and further to 5.68 per cent (in 2004-05). In the latest year,
i.e., in 2009-10 it became to 9.61 per cent. Other sectors like manufacturing, trade-commerce,
transport-storage-communication and service sectors have also experienced the increase of
employment share. But the expansion of the construction sector has relatively higher as compared
with other sectors. During last four decades starting from 1983 the relative share of construction
sector has expanded at the extent of 7 percentage points.
Whereas the growth rate of employment decreased in most of the sectors during the postreform period as compared with pre-reform period. The compound annual growth rate (CAGR) of
construction employment increased from 5.79 per cent during pre-reform period (1983 to 199394) to 9.55 per cent in during 1993-94 to 2004-05 and sharply increased to 13.92 per cent during
2004-05 to 2009-10 (Table 4). During the post-reform period the growth of the construction sector
was highest among all other sectors. In respect of the trends of employment in relative term
(percentage share) as well as in absolute term (growth) there has been no doubt that that
construction sector is the dynamic sector in India. Now let us turn to the employment dynamics
within the construction sector.

134

Dynamics of Construction Sector in India:Palmal

Table 3 Sector-wise percentage Share of Employment
Sector
Primary (Farm)

1983

1993-94

1999-2000

2004-05

2009-10

68.17

64.02

60.29

56.50

51.78

1.Mining& Quarrying

0.66

0.71

0.57

0.56

0.64

2.Manufacturing

10.92

10.63

11.03

12.21

11.37

3.Electricity-Gas-Water

0.28

0.40

0.26

0.26

0.27

4.Construction

2.54

3.23

4.41

5.68

9.61

14.43

14.97

16.27

18.70

21.89

5.Trade-Commerce

6.40

7.57

10.25

10.83

11.25

6.Transport-Storage Communication

2.54

2.88

3.68

4.06

4.45

7.Other Services

8.97

10.38

9.61

9.91

10.63

Secondary (1-4)

Tertiary (5-7)
Total workers

17.40

21.04

23.59

24.80

26.33

100

100

100

100

100

Sources: NSSO, Employment and Unemployment Situation in India: NSS 38th Round, 1983; NSS 50th
Round, 1993-94; NSS 55th Round, 1999-2000; NSS 61th Round, 2004-05; NSS 66th Round, 200910

Table 4 Sector-wise Growth of Employment

Agriculture & allied activities

1983 to 199394
1.56

1993-94 to 200405
0.67

2004-05 to 200910
-1.63

Mining & Quarrying

3.49

-0.40

3.04

Manufacturing

2.02

3.37

-1.32

Electricity, Gas & Water Supply

7.67

-1.59

0.72

Construction
Trade,
Hotel,
Transport
and
Communications
Community, Social & Personal
Services

5.79

9.55

13.92

4.66

6.22

0.83

4.07

6.02

1.97

Other services

4.34

1.38

1.51

Tertiary

4.98

3.67

1.29

Total

2.33

1.86

0.05

Sector

Sources: Author’s Calculation based on Table 2 and 3.
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5 Employment Dynamics in Construction Sector
Percentage share of employment in construction sector by sex and by location in India has been
shown in Table 5. The percentage share of employment in construction sector for male was higher
than that of female in rural as well as urban India. Both male and female share have been
increased over the years. Besides, the share of urban employment was also higher as compared
with rural for both male and female. But increase of rural employment was relatively higher as
compared with urban.
Table 5 Percentage Share of Employment in Construction Sector by Sex in India
Workers

1983

1993-94

1999-2000

2004-5

2009-10

Rural Male

2.6

3.2

4.5

11.3

Rural Female

0.9

0.9

1.1

6.8
1.5

5.2

8.7

9.2

11.4

4.8

3.8

4.7

Urban Male

5.3

6.9

Urban Female
3.1
Sources: As in Table 3

4.1

In the year 1983 male’s participation in construction sector was 2.3 per cent in rural India and it
was 5.1 per cent in urban India (Table 5). In this year 0.9 per cent female was involved in rural
India and 3.7 per cent in urban area. It has been seen that male participation rate in rural (urban)
India rapidly increased to 11.3 (11.4) per cent and female participation rate also increased to 5.2
(4.7) per cent in the year 2009-10. Over the years we can notice that male participation rate is
highly increased compared to female participation rate in construction sector. That is the
construction sector has been dominated by male.
Table 6 presents the percentage distribution of construction workers among male and female with
rural and urban location. The percentage distribution of incremental construction workers helps us
to analyze temporal change in relative importance of different segment of workers. The share of
incremental rural male (female) construction workers to total incremental workers gradually
increased during post-reform periods as compared with pre-reform period. But the shares of urban
male and female have showed the downward trend.
Table 6 Distribution of Incremental Construction Workers
1983 to
1993-94 to
1999-2000 to
1993-94
1999-2000
2004-05

2004-05 to
2009-10

Rural Male

44.5

53.1

71.3

62.6

Rural Female

3.5

4.1

8.2

19.8

Urban Male

44.7

39.3

20.1

16.9

Urban Female

7.4

3.5

0.4

0.8

100.0

100.0

100.0

Total
100.0
Sources: As in Table 3.

Unorganized workers have been dominated in the construction sector and their share gradually
increased from 70.3 per cent in 1999-2000 to 87.0 per cent (Table 7). If we consider the status of
136

Dynamics of Construction Sector in India:Palmal

employment of the unorganized construction workers than it is evident that majority of the workers
are casual in nature. The percentage share of casual employment in unorganized construction
workers increased from 65.0 per cent in 2004-05 to 68.7 per cent in 2009-10. On the other hand the
share of self-employment as well as regular employment has been declined (Table 8).
Table 7 Distributions of Construction Workers by Nature of Employment, 2004-05 to 200910
Number (in million)

Percentage

Year

Organised

Unorganised

Total

Organised

Unorganised

Total

1999-00

5.30

12.40

17.70

29.7

70.3

100

2004-05

6.34

19.66

26.00

24.4

75.6

100

2009-10

5.73

38.36

44.09

13.0

87.0

100

Source: Unit Level Data, NSS 55th Round (1999-2000), NSS 61st Round (2004-05) and NSS 66th
Round,2009-10, Employment and Unemployment survey.
Table 8 Distribution of Unorganised Construction Worker by Status of Employment
Number (in Million)

Percentage Share

year

self-employed regular

causal

total

self

regular

causal

total

2004-05

2.94

3.93

12.78

19.66

15.0

20.0

65.0

100

2009-10

4.98

7.01

26.37

38.36

13.0

18.3

68.7

100

Source: As in Table 3.
6. Summary and Conclusion
The construction sector in India has been experienced very high growth rate during the recent
years. The trend growth rate was 2.3 per cent during 1970-71 to 2009-10. This growth
significantly improved during the post-reform period as compared with the pre-reform period. The
percentage share of construction output to total GDP has also gradually increased from 5.8 per
cent in 1983 to 6.6 per cent in 2004-5. In 2009-10 it was significantly increased to 7.9 per cent.
The relative importance of construction sector to total output increased during post-reform period,
especially during 2004-05 to 2009-10.
It was observed that during 1970-71 to 1989-90 growth rate of GDP and the growth rate of
GDP excluding construction (GDPexc) was 1.6 per cent. That is, during this period there was no
contribution of the construction sector in over all GDP growth. The insignificant share of
construction output in respect to GDP was the main cause. But during 1990-91 to 2009-10 the
growth rate of GDP was 2.7 per cent and that of GDPexc was 2.4 per cent. That is construction
sector contributes 0.3 per cent additional growth to the growth of GDP.
The growth of employment in the construction sector has also expanded from 5.79 per cent
during 1983 and 1993-94 to 9.55 per cent during 1993-94 and 2004-05 and sharply increased to
13.92 per cent during 2004-05 and 2009-10. During the post-reform period the growth of
employment in the construction sector was highest among all other sectors. The share of
employment in construction sector to total employment expanded from as low as 2.54 per cent in
1983 to 5.68 per cent in 2004-05. In the latest year, i.e., in 2009-10 it became to 9.61 per cent. The
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expansion of the construction sector has relatively higher as compared with other sectors. That is
in respect of the trends of employment in relative term as well as in absolute term there has been
no doubt that that construction sector has the dynamic sector in India.
Both male and female share have been increased over the years. But increase of rural
employment was relatively higher as compared with urban. The share of incremental rural male
(female) construction workers to total incremental workers gradually increased during post-reform
periods as compared with pre-reform period. But the shares of urban male and female have shown
the downward trend.
Unorganized workers have been dominated in the construction sector and their share
gradually increased from 70.3 per cent in 1999-2000 to 87.0 per cent. The majority of workers in
the construction sector were casual in nature. The percentage share of casual employment in
unorganized construction workers increased from 65.0 per cent in 2004-05 to 68.7 per cent in
2009-10. On the other hand the share of self-employment as well as regular employment has been
declined. That is, inspite the growth dynamics of the construction sector there was the tendency of
informalisation and casualisation of the workers.
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