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Abstract: In this research paper we analyse and compare the economies of scale and technical change in Haryana
manufacturing industries at aggregate and disaggregate level and before and after economic liberalisation. It is well
recognized fact that among many sources of total factor productivity growth, technical (both direct and indirect)
change and economies of scale are largest contributing sources, so it becomes all the more important to discuses these
two separately. The estimates of Scale economies and rate of technical change for different industrial groups of
Haryana manufacturing industries are reported in table 4.1. The elasticity of cost with respect to output measures scale
economies and the magnitude of neutral technical change effect, non-neutral technical change effect and scale
augmenting technical change effect is reflected in the estimates of calculated for different industrial groups and
reported.
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Introduction: emphatically, it is important to assemble credible
Economic reforms introduced in India in 1991 evidence to show that a market friendly IC is indeed a
aimed to remove the stringent administrative crucial determining factor of industrial performance in
procedures relating to the acquisition of a license to the states. The present study is an attempt in that
establish firms, create a single window system, abolish direction.
or reduce high tariff rates and opened up Indian firms The 1990s reforms in India were specifically
to global trade activities. The liberalization, targeted to the manufacturing sector. The emphasis on
privatization and globalization aspects of economic the manufacturing sector was due to the realization that
reform are meant to enhance the performance and the sector offers greater prospects for capital
productivity of the economy in general and of the accumulation, technical change and linkages and hence
manufacturing sector in particular. Against this job creation, especially for the semi-skilled and poorly
background, the present study analyses the educated segment of the labour force, which comprises
performance of select industries of India’s organized most of India’s working poor (Sen, 2009). There is
manufacturing sector and the State of Andhra Pradesh apprehension about the role that agriculture can play in
during the pre- and post-economic reform period. The the growth process, given that the primary
analysis of the organized manufacturing sector’s commodities have been facing a long run decline in
performance examines capital intensity, labour prices in the world market (Sarris and Hallam, 2006).
productivity and TFP at the national level and in the As a result, the prospect for the agricultural sector as a
three regions (Telangana (Tel), Coastal Andhra (CA) major employment provider and the driver of economic
and Rayalaseema (RS)) of Andhra Pradesh. growth is bleak in the Indian context. Thus, the key to
Though the national policy initiatives apply India’s future economic growth and poverty reduction
equally to all the Indian states, their effects can differ depends on the growth performance of a dynamic
considerably across the states, depending up on the outward oriented manufacturing sector which can
nature of various institutional factors and policies in significantly attract the large pool of surplus labour
the states, which can be classified under the broad employed in low-productivity work in agriculture or in
heading ‘investment climate’ (henceforth IC). Thus, a the urban informal tertiary sector.

market oriented macro and trade policies at the national
level need to be complemented with policies that foster
a market friendly IC in the states. To make the point
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The process of economic reforms introduced
since 1991 has witnessed a gradual dismantling of
industrial licensing, removal of import licensing for
nearly all manufactured intermediate and capital
goods, tariff reduction and relaxation of rules for
foreign investment.l The reforms in respect to the
industrial sector were intended to free the sector from
barriers to entry and from other restrictions to
expansion, diversification and modification so as to
improve  its  efficiency,  productivity, and
competitiveness. Given that the main objective of
reforming the manufacturing sector was to improve
industrial efficiency, it would be appropriate to probe

how far the reforms have contributed to the
productivity performance of the Indian manufacturing
sector.
Scale and Technical Bias

Technical change is one of the most important
Factors  affecting the productivity  growth.
Characterization of Technical change in Translog cost
Function as given in research paper 2 reflects the
non-homothetic nature of technology, comprising
neutral, non-neutral and scale augmenting technical
change components. For three inputs Translog cost
function, the rate of technical change can be computed
as

T =p; + B logT + B, logP, + By, log Py + By log Py + B, IOgU"‘:BQT IOgQ'

This equation shows that the growth rate of
technical change consists of three components.
(i) The contribution of neutral technical change

ﬂ + fBrplogl o
e I T which represents a pure shift in
the cost function, leaving input prices, output and
capacity utilization unchanged.

(i1)) The contribution of non-neutral Technical

. log P .

Change i.e. z BirlogF, where represented a shift

in cost function due to relative change in input prices.
(iii) The effect due to scale augmenting technical

change i.e. Pur 108U + for log O which

represents a change in level of output and capacity
utilization.

Generally technical progress is defined as an
upward shift in the production function. While working
with dual i.e. cost function technical progress is viewed
as a downward shift in the cost function
Neutral Technical Change

Neutral Technical change acts as a pure shift in
cost function leaving input prices and output

unchanged and is represented by parameter 'B r,

Positive and statistically significant, '8 T indicates
upward shift of the cost function over the sample
period.
Non- Neutral Technical Change or Technical Bias
The contribution of non-neutral technical change
represents a shift in the cost function due to change in
the relative prices of inputs. Changing Input prices
affect the least-cost combination of Input and therefore
may affect the rate of technical change. If for example,
technical change is capital using an increase in the
price of capital not only encourages substitution of
other inputs for capital but also makes the adoption of
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the capital using technology more costly. The result is
the lower rate of cost reductions associated with
technical change. If however technical change is
capital saving an increase in the price of capital has
opposite effect on the rate of technical change.
Substitution is still encouraged but not toward an input
combination consistent with capital saving nature of
technical change. So Independent of any direct
contribution associated with the input an increase in its
price may lead to a new combination of Inputs. The
resulting effect on technical change is a function of
substitution possibilities and factor using or factor
saving nature of technical change.

The price parameter * /7 reflects the measure of
input bias also. While, negative value of price

parameter A, indicates a greater rate of cost
reduction with an increase in the price of i input.

Positive value of Bir leads to a lower rate of cost
reduction associated with the technical change.

The measure of input bias can be computed
independently as a change in equilibrium input shares,
holding input prices constant as suggested by
Biswanger (1974). The measure of input bias is given

by
=) .
oT )opy

where S; is the cost share of the input factor. A

positive value of Pir implies that technology is i"

B,

T <0, implies a relative i"™ factor

B,

factor using while

saving advancement and /7 = 0 implies neutrality
(Hicks)

Scale Augmenting Technical Change
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Scale augmenting technical change represents a
shift in cost function due to a change in level of output.

A Statistically significant value of ﬂ OT reflects the
sensitivity of rate of technical change with respect to

output. If estimated value of ﬂ oT s positive it
suggests that cost reductions associated with technical
change are decreased with change in output.

_OlogC

Significantly negative ﬂ OT will imply that rate of
cost reductions are increased with the change in output.
3. Scale Economies and Scale Bias

The elasticity of cost w.r.t. output measures scale

. . E
economies. Scale economies (~ “¢) can be calculated
as

ce Odlog Q _ﬁQ +ﬁQQlogQ+ﬁQU 10gU+ﬁQT10gT +IBLQ IOgPL +:BKQ IOgPK +IBEQ IOgPE

And the industry will be under economies,
diseconomies or constant returns to scale accordingly

asteo !
The conventional scale parameter estimate 'B 0
suggests, if significant economies of scale are present
or not. Significant economies of scale for aggregate
level suggest that average cost decreases with increase
in output.
Input price effect on scale economies is measured

B By, B

represents the logarithmic partial derivative of <
w.r.t. corresponding input. Time effect on scale

EQ as each parameter

economies is measured byﬂ oT  Positive value of

ﬂ OT implies lower scale economies. Impact of
change in capacity utilization on scale economies is

measured by 'B QU | Negative 'B QU suggests that
higher capacity utilization increases the degree of scale
economies.

3. Scale and Technical Bias- Aggregate Level:
Table 1.1 gives parameter estimate for scale
and technical bias for aggregate of Haryana
manufacturing industries. These are based on the
estimation of Translog cost function given in research

paper 3.

Table 1.1 Scale and Technical Bias- Aggregate Level

Parameter

Estimate

B

-3.0659
(-5.152)

~

1.3832
(8.167)

~
(e}

0.2168E-01
(2.602)

(S

-0.5356E-01
(-6.877)

txy
&)

-0.3188E-01
(-2.795)

-0.7558E-01
(-1.610)

<
g

0.5005E-01
(3.192)

Il
~

0.2553E-01
(1.125)*

Q
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2.9304
(7.193)

S E R EEEEREER

QS
S

9.3415
(9.618)
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It is clear from the table that significant
economies of scale are present at aggregate level. As
Far as scale bias is concerned, it is labour using (value

of ﬂ L0 being positive) and capital and energy

saving. Positive and significant value of ﬂ or
indicate that cost reductions associated with technical
change are decreased with change in output.

Technical bias at aggregate level is capital using and
labour saving as is clear from the significant values of

'B KT and 'B LT So our findings indicate that
increasing capital prices encourage substitution of
other inputs for capital and make the adoption of
energy using technology more expensive.
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