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Economic Contribution of Government 
Department Enterprises in India

M.Manonmani

This study analyzes the productiv­
ity and production function in 
India's manufacturing sector with 
particular reference to perfor­
mance of government department 
enterprises. The data source for 
the study is Annual Survey o f In­
dustries (ASl) of the Central Sta­
tistical Organization (CSO), 
Government o f India and covered 
the period 2001-02/ 2012-13. 
Cobb-Douglas production func­
tion was applied to measure the 
productivity ratios and technical 
progress. Marginal productivity 
of labor varied between 0.157 
units and 8.416 units across the 
years. These enterprises recorded 
marginal productivity o f capital 
o f 2.1862 units. The average 
capital intensity ratio was found 
to be 3.919. Organizational effi­
ciency in the sector was found  
high.

M.Manonmani  is P rofessor o f  Econom ics, 
Avinashilingam Institute For Home Science &Higlier 
E dueation For Women. C oim batore. E Mail: 
manomyil@yalioo.com

Introduction

The economic developm ent of a 
country depends mainly on industrial de­
velopment. In manufacturing sector, the 
scope for internal as well as external 
economies is greater than in the other 
sectors. I'he sector acts as an instrument 
both for creating capacity to absorb ex­
cess labor power and for diversifying the 
market required to boost economic de­
velopment. Since the early 1990s, the role 
of the government department enter­
prises has undergone a rapid change. In­
tegration of the domestic economy with 
global markets has thrown up a plethora 
of opportunities and challenges. Some of 
the enterprises with strategic vision are 
actively exploring new avenues and have 
increased their activities to go in for 
mergers, acquisitions, amalgamations, 
take over’s and creating new joint ven­
tures. The present study attempts to ana­
lyze the productivity and production func­
tion in India’s manufacturing sector with

In manufacturing sector, the scope 
for in ternal as w ell as extern al 
econom ies is greater than in the 
other sectors.
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particular reference to the performance 
of government department enterprises.

Selection of the Variables

Net Value Added (NVA) was taken 
as output, since trends are not affected 
significantly by the use of net value added. 
Also ambiguity in the calculation of de­
preciation can be overcome if net value 
added is taken as a measure of output.

Labor input consisted workers di­
rectly involved in production while fixed 
capital was taken into account as capital 
input. Wages included remuneration paid 
to workers.

Data Base

The data source of the study was the 
Annual Survey of Industries (ASI) pub­
lished by the Central Statistical Organi­
zation (CSO), Government of India and 
covered the period 2001 -02 /2012-13. A11 
the referred variables were normalized 
by applying Gross Domestic Product 
(GDP) deflator. The GDP at current and 
constant prices were obtained by refer­
ring to Economic Survey, published by 
Government of India, Ministry of Finance 
and Economic Division Delhi.

Cobb-Douglas Production Function

Production function approach to pro­
ductivity measurement is more advanta­
geous because it can handle the problems 
arising out of non-separability of inputs 
and output, non-neutral technical change, 
variable returns to scale and non-propor­
tionality of input prices of their respec­
tive marginal productivity in an explicit

manner. A production function shows 
the technological relationship between 
the maximum output obtained from a 
given set of inputs and between the in­
puts themselves in the existing state of 
technological change. In this approach to 
productivity measurement the compo­
nents of productivity can be arrived at 
directly by econometric estimation. The 
production function can be used to mea­
sure the efficiency of production technol­
ogy, returns to scale, the degree of econo­
mies of scale, the degree of capital inten­
sity of technology and the degree of sub­
stitution between factors of production.

One of the most commonly estimated 
functional forms is the Cobb-Douglas 
production (C-D) function written as:

V = A (t)K “ LI* c- ■

Where a  and p are the coefficients of 
labor and capital respectively, A (t) is the 
efficiency parameter and u is the stochas­
tic disturbance term following usual prop­
erties. Before the production function can 
be estimated a functional form has to be 
given to the term A (t). The most com­
monly used in practice has been A (t) = 
AeA,t where A, is the measure of technical 
change in output per period [A measures 
the proportionate change in output per pe­
riod when input level are held constant]. It 
is very important here to point out the limi­
tations of this representation of technical 
change. It assumes neutral technical 
progress and that it is exogenous and dis­
embodied (this neglects the usefulness of 
investment for technical progress).

This function is linear in the logarithm 
of the inputs, output and time. Thus,



We have:

Ln V = a + a  LnL + pLnK + Xt +

The estimation of this equation yields 
values of a , (3, and X, where X provides 
estimates of Total Factor Productivity 
Growth (TFPG) and is the rate of expo­
nential technological change. Sum of the 
partial elasticities (a  + [3) indicates the 
extent of economies or diseconomies to 
scale. The returns to scale are constant, 
increasing or decreasing if the value of 
a  -t (3 is equal to unity, more than unity 
or less than unity respectively.

Marginal products of labor (MPL) 
and capital (MPK) can be obtained by 
applying the following fonnula:

MP̂  ̂ = 6V/5L = aV/L

M l\  = 5V/5K = PV/K

Since profit maximization entails that 
marginal productivity of labor is equal to 
the real wage rate and marginal product 
of capital is the price per unit of capital, 
it would imply that;

MP, = w/p = aV/L

or share of labor in total output;

a  = (w/p)(L/V)

Similarly

MP^ = r/p = (K/L)

Or share of capital in total output 

P = (r/p)(K/L)

Results & Discussion

The technical progi'ess in these sec­
tors was analyzed by calculating marginal 
productivity of labor (MPj^), marginal pro­

ductivity of capital (MPj^), marginal rate 
of technical substitution of labor for 
capital (MRTS^^) and capital intensity 
(K/L). Marginal productivity or co-effi- 
cient of capital (MPj^) may be defined as 
the ratio between change in output in a 
given economy or industry for a given time 
period and change in gross block of that 
economy or industry. Marginal productiv­
ity of labor (MP^ )̂ may be defined as the 
ratio between a change in output in a given 
economy or industry for a given period and 
change in amount of labor use. Capital 
intensity K/L is nothing but the state of 
technology. The MRTSj^ ,̂ explains the rate 
at which substitution was taking place 
between labor and capital.

Growth of MP,

The trends in the growth of marginal 
productivity of labor (MP,) are presented 
in 'fable I .

Tiible I iMP,  ̂Ratios of Govcrnineiit Depart­
ment Enterprises

Year Ratios

2001-2002 5.26
2002-2003 4.365
2003-2004 3.524
2004-2005 0.736
2005-2006 7.89
2006-2007 3.156
2007-2008 6.417
2008-2009 2.84
2009-2010 0.157
2010-2011 8.416
2011-2012 0.736
2012-2013 4.891
Average 3.9543
Standard Dcviation(o) 2.8378
Co-efficient o f  Variation (c.v) 71.76

Source: Calculations based on data from Annual 
Survey oflndustrics (ASl)



Average MPj  ̂ratio of government de­
partment enterprises during the period was 
3.9543. Wide variations were observed 
during the period under study. This is evi­
dent from the co-efficient of variation ( c.v). 
MP̂  ̂ratio varied between 0.157 units and 
8.416 units across the years. The varia­
tions in ratios might be due to wage 
differentials across the time.

Growth of MPj^

Table 2 presents details regarding 
MP^ratios from 2001-02 to 2012-2013.

'I'hc MP^ ratios during the reference 
period were positive. This shows that 
capital contributed positively to output. 
These enterprises recorded the maximum 
productivity performance of 2.1862 units 
with maximum variation o f63.09 percent.

Growth of K/L

I'he capital intensity ratios (K/L) 
from 2001 -02 to 2012-2013 are given in 
Table 3.

During the reference period the av­
erage capital intensity (K/L) ratio was 
found to be 3.919. The K/L ratios from 
the beginning of the period to the end had 
shown a decline from 4.850 to 3.9195, 
which shows that lower quantum of fixed 
assets had been accumulated for a given 
unit of labor.

Growth of M RTS|^ Ratios

The estimated MRTS^^  ̂during the 
period 2001-02/2012/13 is presented in 
Tabled.

Table 2 MP  ̂ Ratios of Government Depart­
ment Enterprises

Year Ratios

2001-2002 2.578
2002-2003 1.314
2003-2004 0.312
2004-2005 1.959
2005-2006 2.09
2006-2007 0.696
2007-2008 3.609
2008-2009 2.06
2009-2010 0.158
2010-2011 3.944
2011-2012 3.905
2012-2013 3.609
Average 2.1862
Standard Dcviation(a) 1.3794
Co-cfficicnt o f  Variation (c.v) 63.09

Source: Calculations based on data from Annual
Survey ol Industries (ASI)

Table 3 K /l, Ratios of Governm ent D epartm ent
E n te rp rises

Year Ratios

2001-2002 4.850
2002-2003 7.916
2003-2004 1.333
2004-2005 2.538
2005-2006 4.541
2006-2007 9.833
2007-2008 8.529
2008-2009 1.513
2009-2010 1.569
2010-2011 1.556
2011-2012 1.762
2012-2013 1.176
Average 3.9195
Standard Dcviation(o) 3.184
Co-cfficicnt o f  Variation (c.v) 81.23

Source: Calculations based on data from An­
nual Survey o f  Industries (ASI)

The MRTSj î  ̂ratios of government de­
partment enterprises during the period un­
der study showed that all the ratios were 
positive. The mean MRTS was 3.2064,



Table 4 MRTS,, RATIOS

Year Ratios

2001-2002 2.04
2002-2003 3.321
2003-2004 0.341
2004-2005 0.375
2005-2006 0.377
2006-2007 3.852
2007-2008 1.002
2008-2009 4.934
2009-2010 0.315
2010-2011 8.812
2011-2012 4.641
2012-2013 8.566
Average 3.2064
Standard Deviation(o) 3.0685
Co-effieient o f Variation (c.v) 95.69

Source: Calculations based on data from Annual
Survey o f  Industries (ASl) 

fable 5 Kstim ates of P roduction Fu nction

Variables Coefficients

A (constant) 10.835

C'apital(fll)
(0.987)
0.46»*

Wagcs( p2)
(2.578)

0.578

Economics of scale(S)
(5.26)
1.038

R2 0.66
D-W Statistics 0.834
Percentage Share o f  Capital (p 1/S) 44
Percentage Share o f Labor(p2/S) 56

Efficiency parameter ‘A’ is posi­
tive and statistically significant. The 
implication is that the organizational effi­
ciency is high, positively contributes to 
output and its contribution was explicitly 
significant in output generation. Elasticity 
of capital with respect to output (j3l) is 
positive and is statistically significant. An 
encouraging feature noticed from the re­
sults is that wage coefficient is positive 
and statistically significant. This implied 
that wage contributes significantly to out­
put. The sum of the coefficients imply that 
it had recorded increasing returns to scale. 
The percentage share of factor inputs pre­
sented in the table indicated that share of 
wages was higher than the share of capi­
tal. This implied that these enterprises 
were labor intensive in their operation.

The sum of the coefficients imply 
th a t it had recorded increasing 
re tu rns to scale.

Source: Calculalions based on data from Annual 
Survey o f Industries (AS!) Figures in parenthe­
ses are the t-values 
**Significant at 5% level

Across the years the growth of the ratios 
was not stable since the magnitude of vari­
ability was 95.69 percent.

Production Function Estimates

The estimated production function is 
presented in Table 5

Co nclusion

Wide variations were observed in the 
growth rate of MPj .̂ Capital contributed 
positively to output based on MP̂  ̂ratios. 
Lower quantum of fixed assets had been 
accumulated for a given units of labor, 
'fhe MRTSji^ across the reference pe­
riod was not stable since the magnitude 
of variability was 95.69 percent. Devel­
opment of higher infrastructural facilities 
in the form of power, roads and tele­
communication facilities has to be a top 
priority for the policy makers to raise the 
productivity and efficiency of the factors 
used in these enterprises. .


