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INTRODUCTIONINTRODUCTION

•• India started liberalizing its economy in general and its industIndia started liberalizing its economy in general and its industrial sector in rial sector in 
particular over two decades ago. One of the objectives of liberaparticular over two decades ago. One of the objectives of liberalization was lization was 
to make Indian industries more efficient, highly competitive andto make Indian industries more efficient, highly competitive and improve improve 
their competitiveness in global market. Toward this end the govetheir competitiveness in global market. Toward this end the government of rnment of 
India pursued three sets of reforms broadly: one, disbanding theIndia pursued three sets of reforms broadly: one, disbanding the complex complex 
network of industrial licensing and industrial controls and permnetwork of industrial licensing and industrial controls and permit system. it system. 
Two, liberalizing the foreign trade and currency transaction. ThTwo, liberalizing the foreign trade and currency transaction. Third, initiating ird, initiating 
steps to encourage the FDI inflows (Siddharthan 2003). These measteps to encourage the FDI inflows (Siddharthan 2003). These measures sures 
were taken in 1991 and the process of liberalization is still cowere taken in 1991 and the process of liberalization is still continuing. Many ntinuing. Many 
restrictions like licensing, permits are withdrawn, foreign tradrestrictions like licensing, permits are withdrawn, foreign trade was eased e was eased 
out and list of negative products have been considerably trimmedout and list of negative products have been considerably trimmed.  It was .  It was 
expected that once the Indian industries were exposed to global expected that once the Indian industries were exposed to global 
competition they will be compelled to produce more in an efficiecompetition they will be compelled to produce more in an efficient manner. nt manner. 
So based on our expectation we framed one hypothesis that liberaSo based on our expectation we framed one hypothesis that liberalization is lization is 
contributing to growth and productivity of industrial sector. Thcontributing to growth and productivity of industrial sector. These measures ese measures 
were taken in 1991 and the process of liberalization is still cowere taken in 1991 and the process of liberalization is still continuing. It ntinuing. It 
was expected that once the Indian industries were exposed to glowas expected that once the Indian industries were exposed to global bal 
competition they will be compelled to produce more in an efficiecompetition they will be compelled to produce more in an efficient manner.nt manner.



•• The role trade policy in determining the  growth and The role trade policy in determining the  growth and 
productivity in industrial sector has been widely productivity in industrial sector has been widely 
discussed in literature of discussed in literature of ‘‘trade theories and growth'. trade theories and growth'. 
However there is a big controversy between two schools However there is a big controversy between two schools 
of thought regarding the Impact of trade policy on of thought regarding the Impact of trade policy on 
growth and productivity.growth and productivity.

Neoclassical School led by Little, Neoclassical School led by Little, scotscot and and ScitovskyScitovsky
(1970), (1970), BhagwatiBhagwati (1978), Krueger (1978).(1978), Krueger (1978).

Revisionist School led by Roderick (1989), Stewart and Revisionist School led by Roderick (1989), Stewart and 
GhaniGhani (1989) and Pack and (1989) and Pack and HelleinerHelleiner (1989(1989).).

TRADE POLICY ORIENTATION AND PRODUCTIVITY GROWTH: A CONTROVERSYTRADE POLICY ORIENTATION AND PRODUCTIVITY GROWTH: A CONTROVERSY



HYPOTHESIS OF THE STUDYHYPOTHESIS OF THE STUDY

•• The present study is designed to verify that hypothesis i.e. wheThe present study is designed to verify that hypothesis i.e. whether liberalization ther liberalization 
does have any impact on growth, efficiency and productivity of idoes have any impact on growth, efficiency and productivity of industrial sector and ndustrial sector and 
have a comparison among three states i.e. Orissa, Andhra Pradeshhave a comparison among three states i.e. Orissa, Andhra Pradesh and Tamil and Tamil NaduNadu
to test the relevance of two schools of thought. to test the relevance of two schools of thought. 



OBJECTIVESOBJECTIVES

To analyze the trends in the growth rates of labor, capital and To analyze the trends in the growth rates of labor, capital and output in three states output in three states 
both in preboth in pre--liberalization and postliberalization and post--liberalization period.liberalization period.
To analyze the trends in factor productivities and efficiencies To analyze the trends in factor productivities and efficiencies in both prein both pre--liberalized liberalized 
and liberalized era in the three states.and liberalized era in the three states.
To compare the productivity performance of three states in termsTo compare the productivity performance of three states in terms of TFP so as to of TFP so as to 
show the effects of liberalization.show the effects of liberalization.
To show which school of thought  is valid.To show which school of thought  is valid.



METHODOLOGYMETHODOLOGY

•• This study has taken a time period of twenty five years startingThis study has taken a time period of twenty five years starting from 1980from 1980--81 to 81 to 
20042004--05 and the entire period is divided into two sub05 and the entire period is divided into two sub--periods like pre liberalization periods like pre liberalization 
period (1980period (1980--81 to 198981 to 1989--90) and the post liberalization period (199190) and the post liberalization period (1991--92 to 200492 to 2004--05). 05). 
In this study, we consider the period up to 2004In this study, we consider the period up to 2004--05, the maximum feasible at the 05, the maximum feasible at the 
time when we embarked upon it. To measure the growth performancetime when we embarked upon it. To measure the growth performance of variables, of variables, 
the trend growth rates have been calculated by taking the semithe trend growth rates have been calculated by taking the semi--logarithmic equation logarithmic equation 
as as 

Log Y = a +Log Y = a +btbt
•• Where YWhere Y-- concerned variable, a concerned variable, a -- constant, b constant, b -- growth rate and tgrowth rate and t-- time.time.
•• First, the study investigates the growth performance of the induFirst, the study investigates the growth performance of the industrial sector of two strial sector of two 

states by estimating the trend growth rates of growth indicatingstates by estimating the trend growth rates of growth indicating variables like gross variables like gross 
value added (GVA), capital stock, labor force, investment level value added (GVA), capital stock, labor force, investment level in both periodsin both periods[1][1]. It . It 
is likely that all the variables will have a positive growth peris likely that all the variables will have a positive growth performance after formance after 
liberalization. Secondly, the study undertakes the productivity liberalization. Secondly, the study undertakes the productivity and efficiency aspect. and efficiency aspect. 
The trend growth rates of labor productivity, capital productiviThe trend growth rates of labor productivity, capital productivity, factor intensity ty, factor intensity 
(K/L), capital output ratio, and profit share. It is anticipated(K/L), capital output ratio, and profit share. It is anticipated that labor productivity that labor productivity 
and capital intensity will experience a positive growth while thand capital intensity will experience a positive growth while the capital productivity e capital productivity 
will have just reverse trend because as liberalization is likelywill have just reverse trend because as liberalization is likely to increase both capital to increase both capital 
stock and value added along with labor force. Thirdly, the studystock and value added along with labor force. Thirdly, the study looks into a more looks into a more 
comprehensive measure of productivity i.e. total factor producticomprehensive measure of productivity i.e. total factor productivity (TFP). It is a neovity (TFP). It is a neo--
classical concept and takes into account all factors of producticlassical concept and takes into account all factors of production. It is a ratio of on. It is a ratio of 
output to weighted sum of inputs or it is the residual between goutput to weighted sum of inputs or it is the residual between growth rate of output rowth rate of output 
and weighted sum of growth rates of inputs. It is a measure of tand weighted sum of growth rates of inputs. It is a measure of technical progress echnical progress 
and efficiency. So finally the study uses the and efficiency. So finally the study uses the translogtranslog index method of TFP estimation index method of TFP estimation 
to show the impact of liberalization on industrial productivity to show the impact of liberalization on industrial productivity of three states and both of three states and both 
periods. periods. 



METHODOLOGY(CONTD.)METHODOLOGY(CONTD.)

•• This index assumes geometric progression in variables and it is This index assumes geometric progression in variables and it is compound growth compound growth 
formulation in the following form;formulation in the following form;

•• TFPG = TFPG = ∆∆AAtt/A/Att = = ∆∆lnYlnYtt–– {wt {wt ∆∆lnllnltt + + rrtt∆∆lnklnktt} } 
•• Where wWhere wtt = 1= 1-- rrtt
•• And And YYtt= value added in time = value added in time periodperiod‘‘tt’’
•• And And ∆∆lnYlnYtt = = ∆∆YYtt/Y/Ytt= lnY= lnYtt+1 +1 –– lnln YYtt
•• ∆∆lnllnltt = = ∆∆lltt //lltt= lnl= lnltt+1 +1 –– lnllnltt
•• ∆∆lnklnktt = = ∆∆kktt/k/ktt = lnk= lnktt+1 +1 –– lnklnktt
•• WWtt = w= wtt+1 + w+1 + wtt/2/2
•• And And rrtt = r= rtt+1 + r+1 + rtt/2/2
•• Where WWhere Wtt and and rrtt are being shares of factor input. The are being shares of factor input. The TranslogTranslog index of TFP is obtained index of TFP is obtained 

by using the following identity (taking by using the following identity (taking AoAo as unity)as unity)
•• AAtt+1 = A+1 = Att(1+ (1+ ∆∆AAtt/A/Att).).

•• Since the study deals with the impact of liberalization, a regreSince the study deals with the impact of liberalization, a regression has been carried out ssion has been carried out 
by taking some of the liberalization measuring variables along wby taking some of the liberalization measuring variables along with liberalization ith liberalization 
dummy. A logarithmic transformation of the Cdummy. A logarithmic transformation of the C--D production function yields an equation D production function yields an equation 
that is linear in the logarithms of output and inputs and in timthat is linear in the logarithms of output and inputs and in time. It is written as:  e. It is written as:  



CONTCONT…………....

•• LnY = LnY = a +a +αα lnLlnL + + ββ lnKlnK ++λλtt

•• Where  Where  YY--Value addedValue added
•• LL--LaborLabor
•• KK--CapitalCapital
•• λλ-- Measure of TFPMeasure of TFP
•• tt-- TimeTime



DEFLATORDEFLATOR

•• The ASI data on value added and wage payments etc. The ASI data on value added and wage payments etc. 
were deflated using the relevant wholesale prices indices were deflated using the relevant wholesale prices indices 
as deflators in obtaining the value of output and value as deflators in obtaining the value of output and value 
added at constant prices. The detailed categories for added at constant prices. The detailed categories for 
which the wholesale price data are available are which the wholesale price data are available are 
collected and the values are obtained by deflating. Thus collected and the values are obtained by deflating. Thus 
the data on value added is obtained by aggregating the the data on value added is obtained by aggregating the 
data on constant prices to get the data for total data on constant prices to get the data for total 
manufacturing sector. The capital series is deflated by manufacturing sector. The capital series is deflated by 
wholesale price index of capital and machines. Similarly, wholesale price index of capital and machines. Similarly, 
the consumer price index has been used to deflate the the consumer price index has been used to deflate the 
total emoluments.total emoluments.



SPLICINGSPLICING

•• It is a statistical tool which is used to shift the base It is a statistical tool which is used to shift the base 
period. In this study since we are taking a long period of period. In this study since we are taking a long period of 
25 years i.e. 1980 to 2005, we have normally 3 base 25 years i.e. 1980 to 2005, we have normally 3 base 
periods under which the values of all industrial indices periods under which the values of all industrial indices 
are available. But to make the series comparable we are available. But to make the series comparable we 
should have one base period. This is done by method of should have one base period. This is done by method of 
splicing. The technique is given in any standard splicing. The technique is given in any standard 
statistical text book.statistical text book.



RATIONALE FOR THE METHODOLOGY USEDRATIONALE FOR THE METHODOLOGY USED

Free from restrictive assumptions like perfect Free from restrictive assumptions like perfect 
competition and constant returns to scale. Thus it is competition and constant returns to scale. Thus it is 
more close to reality.more close to reality.

The production function approach does not assume the The production function approach does not assume the 
technological progress to be Hick's neutral.technological progress to be Hick's neutral.

Degree of homogeneity or the returns to scale can be Degree of homogeneity or the returns to scale can be 
estimated by using the production function approach.estimated by using the production function approach.

Econometric problems can be taken care of effectively Econometric problems can be taken care of effectively 
by running different tests.by running different tests.

The production function is relatively easy to calculate The production function is relatively easy to calculate 
and it is more approximation of reality.and it is more approximation of reality.



DATA BASE AND CONSTRUCTION OF VARIABLESDATA BASE AND CONSTRUCTION OF VARIABLES

This study uses secondary data relating to all inputs and outputThis study uses secondary data relating to all inputs and output at aggregate level of organized at aggregate level of organized 
sectors from ASI. sectors from ASI. 

Output Output -- Value AddedValue Added
LaborLabor-- No. of employeesNo. of employees
CapitalCapital-- PIA Method is used to get capital index. The detail procedure iPIA Method is used to get capital index. The detail procedure is given as follows:s given as follows:

(a) The initial (base) year(a) The initial (base) year’’s capital stock has been obtained by doubling the fixed capital s capital stock has been obtained by doubling the fixed capital figures as figures as 
provided in the ASI. This is denoted by K0. provided in the ASI. This is denoted by K0. 

(b) For each year, the addition to gross capital stock has been (b) For each year, the addition to gross capital stock has been computed by subtracting the fixed computed by subtracting the fixed 
capital of preceding year from the fixed capital of current yearcapital of preceding year from the fixed capital of current year. Each year. Each year‘‘s depreciation has been s depreciation has been 
added to it to arrive at an estimate of net addition to capital added to it to arrive at an estimate of net addition to capital stock. After that, it is deflated by stock. After that, it is deflated by 
wholesale price index of machinery and capital goods.wholesale price index of machinery and capital goods.

Now net addition to capital stock in year Now net addition to capital stock in year ‘‘tt’’ is given by It.is given by It.

It = (It = (FCtFCt –– FCtFCt --1 +1 +DtDt)   )   100100
WPICtWPICt

Where Where FCtFCt ––fixed capital in year t (ASI)fixed capital in year t (ASI)
FCtFCt--1 1 ––fixed capital in year tfixed capital in year t--1 (ASI)1 (ASI)
DtDt –– depreciation in year t (ASI)depreciation in year t (ASI)
WPICtWPICt-- wholesale price index of capital and machinery in year t.wholesale price index of capital and machinery in year t.
Then for Then for yearyear‘‘tt’’ the estimate of capital stock (Kt) is obtained by using the folthe estimate of capital stock (Kt) is obtained by using the following equationlowing equation:                 :                 

Kt = KtKt = Kt--1 1 –– 0.02Kt0.02Kt--1+ It1+ It
This means that    This means that    K1= K0  + I1 K1= K0  + I1 –– 0.02 K00.02 K0

K2 = K1 + I2K2 = K1 + I2 –– 0.02K10.02K1 and so on.and so on.



EMPIRICAL INVESTIGATION OF THE STUDYEMPIRICAL INVESTIGATION OF THE STUDY

Stationary test of the VariablesStationary test of the Variables

Growth Rate of Labour, Capital and Value Added Growth Rate of Labour, Capital and Value Added 

Growth Rate of Partial Factor ProductivitiesGrowth Rate of Partial Factor Productivities
And Factor Intensity And Factor Intensity 

Growth Rate of Total Factor Productivity (TFPG)Growth Rate of Total Factor Productivity (TFPG)



Table-1: The estimated ‘τ’ statistics values from Unit Root test (Level)

-2.56544-1.29429-2.56146-1.9801-1.3442-2.0995K Stock

-1.92927-1.66627-1.66627-0.1218-0.0366-0.0366Labour Force

-1.78858-2.59349-1.591090.84470.95870.9587GVA

Andhra Pradesh

-1.6790-1.7389-1.3760-0.8261-1.0040-0.8090K Stock

-1.7456-1.7402-1.4403-1.7598-1.7854-1.4444Labour Force

-0.9308-1.7323-0.10971.18900.67561.7333GVA

Orissa

-1.5220-1.5272-1.35712.12751.71272.3865K Stock

-1.9110-1.9639-1.6077-0.4950-0.4802-0.3278Labour Force

-0.6373-0.7668-0.00242.08161.58082.5991GVA

Tamil Nadu

PPADFDFPPADFDF

Intercept+ trendIntercept alone
variables

Note: Critical values for Unit Root test (DF, ADF, and PP) are -3.7204, -2.9850 and -2.6318 for intercept. 
In addition, -4.3738,-3.6038 and -3.2367 for intercept + trend respectively at 1%, 5% and 10% level of significance.

STATIONARY TEST OF THE VARIABLESSTATIONARY TEST OF THE VARIABLES



Table-2: The estimated ‘τ’ statistics values from Unit Root test (First difference)

-7.7904*-7.8023*-7.8023*-7.7178*-7.9087*-7.9087*Capital

-3.9701**-3.9365**-3.9365**-4.0761**-4.0466**-4.0466**Labour

-4.7083*-4.6641*-4.6641*-4.3997*-4.3211**-4.3211**GVA

Andhra Pradesh

-3.8747**-2.7317-3.8691**-3.9195*-2.7248***-3.9061*Capital

-3.3264***-4.2715**-9.3120*-3.4610**-4.1740*-3.3742**Labour

-3.3202-4.4441*-3.3047***-2.9251**-4.2889*-2.9129***GVA

Orissa

-3.7490**-5.2030*-3.7259**-2.9722**-5.3217*-3.0431**Capital

-3.8575**-4.8295*-3.8212**-3.9168**-4.8892*-3.8875*Labour

-5.3123*-4.7851*-5.2016*-5.1826*-4.5456*-5.1389*GVA

Tamil Nadu

PPADFDFPPADFDF

Intercept + TrendIntercept
Variables

Note: All values are statistically significant at 1%, 5% and 10% level of significance
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LABOUR PRODUCTIVITY
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Trends in K/L, LP and CP of Andhra Pradesh
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Chart-3

Trends in K/L, LP and CP of Tamil Nadu

0

0.5

1

1.5

2

2.5

3

1 3 5 7 9 11 13 15 17 19 21 23 25

Years

V
al

ue
s K/L

LP
CP



1.060.67-0.531991-92 to 2004-05

0.261.32-1.531980-81 to 1990-91

0.691.01-0.871980-81 to 2004-05

TAMILNADUORISSAANDHRA PRADESHTGR

TRANSLOG INDEX OF TFPTRANSLOG INDEX OF TFP

NOTE: TGR- Trend Growth Rate



C-D production Function Estimation

1.891.821.841.841.681.72D.W.

242524252425D.F.

0.910.920.870.810.920.84R2

0.09**
(2.09)

__-0.08
(-0.05)

__0.05
(0.42)

__Dum.Lib

0.004
(0.63)

0.01
(0.69)

0.08*

(3.02)
0.08*

(3.31)
0.04*

(3.13)
0.04*

(3.17)
Time

0.60*
(6.31)

0.59*
(5.80)

0.60**

(2.09)
0.64**

(2.38)
0.22

(1.25)
0.19

(1.20)
Log Kt

0.97*
(4.87)

0.78*
(4.10)

1.13**

(2.28)
1.00**

(2.33)
1.06*

(3.74)
1.01*

(3.94)
Log Lt

-9.06*
(-3.93)

-6.29*
(3.10)

-10.74*

(-3.10)
-9.66*

(-3.42)
-5.77***

(-1.61)
-4.85**

(-1.75)
Intercept

Model-IIModel-1Model -IIModel-1Model-IIModel-1Variable
s

Tamil NaduOrissaAndhra Pradesh

Note: 1) * implies significant at 1 % level
2)  ** implies significant at 5% level
3)  *** implies significant at 10% level.
4) Figures in bracket are t-values.



MAJOR FINDINGSMAJOR FINDINGS

•• Whether we look at the total factor productivity (TFP) i.e. the Whether we look at the total factor productivity (TFP) i.e. the overall efficiency with overall efficiency with 
which labour and capital are combined to generate value added orwhich labour and capital are combined to generate value added or the partial factor the partial factor 
productivities like labour productivity and capital productivityproductivities like labour productivity and capital productivity and other growth and other growth 
indicating industrial indices, the story told by all is more or indicating industrial indices, the story told by all is more or less same for Orissa. It less same for Orissa. It 
looks very poor in the post reform period. looks very poor in the post reform period. 

•• The growth rate of value added falls so sharply in the post refoThe growth rate of value added falls so sharply in the post reform period that it rm period that it 
comes as three times less than that of pre reform period. The sicomes as three times less than that of pre reform period. The similar trend is noticed milar trend is noticed 
for other variables. Only the capital productivity shows a positfor other variables. Only the capital productivity shows a positive trend. Therefore, it ive trend. Therefore, it 
is stuck to the is stuck to the ‘‘Revisionist School of thoughtRevisionist School of thought’’..

•• However, in case of Andhra Pradesh the situation is somewhat difHowever, in case of Andhra Pradesh the situation is somewhat different. It looks poor ferent. It looks poor 
in the analysis growth profile during post reform period, but itin the analysis growth profile during post reform period, but it experiences an experiences an 
improvement in terms of TFPG in the post reform period though thimprovement in terms of TFPG in the post reform period though the magnitude is e magnitude is 
negative throughout the entire study period.negative throughout the entire study period.

•• However, Tamil However, Tamil NaduNadu shows a better performance in line with the theoretical shows a better performance in line with the theoretical 
prediction of neoclassical school of thought as far as the technprediction of neoclassical school of thought as far as the technological progress in ological progress in 
manufacturing is concerned. Nevertheless, the study concludes thmanufacturing is concerned. Nevertheless, the study concludes that neither the at neither the ‘‘NeoNeo--
Classical SchoolClassical School’’ of thought nor the of thought nor the ‘‘Revisionist SchoolRevisionist School’’ of thought are valid. Because of thought are valid. Because 
both theories are irrelevant unless we consider their respectiveboth theories are irrelevant unless we consider their respective premises, i.e. the premises, i.e. the 
NeoNeo--classical school of thought is valid if the region is having a sclassical school of thought is valid if the region is having a strong industrial base trong industrial base 
earlier. Then it can take the advantage of reform and performs bearlier. Then it can take the advantage of reform and performs better. However, if etter. However, if 
the region is industrially backward then reforms could not bestothe region is industrially backward then reforms could not bestow desirable results. w desirable results. 



CONCLUSION AND POLICY SUGGESTIONCONCLUSION AND POLICY SUGGESTION

•• Thus, the study concludes that both theories are valid but they Thus, the study concludes that both theories are valid but they should should 
appear one after another in the sense that one economy should beappear one after another in the sense that one economy should become fit come fit 
for liberalisation before adhering to it. An economy could not bfor liberalisation before adhering to it. An economy could not become ecome 
industrialised following liberalisation rather it should become industrialised following liberalisation rather it should become industrialised industrialised 
following its own set of efforts i.e. learning by doing, settingfollowing its own set of efforts i.e. learning by doing, setting up different up different 
industries based on the local resources. It might be agro based industries based on the local resources. It might be agro based or forest or forest 
based or mines based or else. based or mines based or else. Development of higher infrastructural Development of higher infrastructural 
facilities in the form of power, roads, and telecommunication fafacilities in the form of power, roads, and telecommunication facilities has cilities has 
to be a top priority for the policy makers to raise the efficiento be a top priority for the policy makers to raise the efficiency of factor use cy of factor use 
and capacity use. and capacity use. state economies should develop indigenous technological state economies should develop indigenous technological 
capabilities of their own capabilities of their own and technical education to workersand technical education to workers etc. is etc. is 
important steps to be taken care of. important steps to be taken care of. For this, it is suggested that firms For this, it is suggested that firms 
should be encouraged to invest more in research and development.should be encouraged to invest more in research and development. Further Further 
policy measures are needed to encourage the firms to provide thepolicy measures are needed to encourage the firms to provide the technical technical 
training programmes to not only workers but also the managers sotraining programmes to not only workers but also the managers so that that 
they could learn computer aided designs and decisionthey could learn computer aided designs and decision--making processes. making processes. 
Then it can become efficient on both cost and production fronts Then it can become efficient on both cost and production fronts following following 
reforms. However, it is very bold to have a conclusion like thisreforms. However, it is very bold to have a conclusion like this as we do not as we do not 
have data measuring the openness of state economy exactly.have data measuring the openness of state economy exactly.
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