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ABSTRACT: The present study used different categories of organized sector manufacturing industries pooled data
for the periods of 1981-1982 and 2007-2008 in Haryana state (India). The present undertaking seeks to anayze the
inter-tempora and inter-industry comparison of total factor productivity (TFP) measured by Mamquist productivity
index - an application of DEA which calculates the indices of TFP and its components including technology and
efficiency changes. The general development pattern observed by the Haryana is definitely not a heathy sign of
structural change in the economy. The analysis of the discussion reflects that while the tertiary sectors have maintained
itslion’s share in GDP of India and Haryana aswell, the declining trend in the share of primary sector and more or less
stable contribution of the secondary sector is noticeable.

The study reveals that technica efficiency change is the key driver of TFPG in the manufacturing sector of Haryana
during pre reforms period, however, the picture has turned around during the post reforms period. A positive impact
of liberalization policy on technological advancement of the manufacturing sector of the state has been experienced.
The post reforms period the state has shown the inefficiency in the utilization of resourcesin hand as an alarming sign
indicating the incapability of manufacturing sector of the state in question in dealing with the level of technological
advancements.
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INTRODUCTION

Productivity growth isessential not only toincrease
output, but also toimprove the competitiveness of an
industry both in the domestic and international
markets. The growth of an economy is governed by
two distinct sources of growth that is, input—driven
and productivity—driven. Theinput—driven growth is
achieved through theincreasein factors of production
whichiscertainly subjected to diminishing returnsand
is not sustainable in the long run as suggested by
Young (1992); Krugman (1994). The productivity-driven
growth is the growth in output that cannot be
explained by the growth in total inputs. It isnormally
credited to the improvement in knowledge,
organizational structure, human resources
management, skillsattainment, information technol ogy
and efficient use of factorsof production. In the recent
years equal weight has been given to productivity

growth along with capital accumulation. Whether one
took the structural outlook of the devel opment, or the
classical one, in both the cases, productivity iscritical
tothe outcome (Aroraand Singh, 2008). Thegrowthin
productivity, which is also known as total factor
productivity growth (TFPG), isthe difference between
the actual growth of output and the growth due to a
composite of all factor inputs. Productivity is not
everything, but in thelong run it isamost everything
(Krugman, 1990). Thus, in the course of timethe only
sugtained manner toincrease per capitagrossdomestic
production (GDP) is possible through increasing the
amount of output produced by a given quantity of
inputs that is raising total factor productivity (TFP).
Productivity growth isaccepted asakey characteristic
of economic dynamism.
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It becomes pertinent to analyze the productivity
performance of theindustrial sector which hasalready
faced the outside world stiff competition in the era of
globalization and liberalization and wherethe role of
government is restricted. The section Lliterature
Review related with the present study; while the
section Research Method used for the purpose of the
study and this section also contain information
regarding database and variables used. Evaluation of
the results is summarized and discussed in section
Results and Discussion and to end with, the section
Conclusion comprises of conclusion and suggestions.

Literature Review

The productivity growth in the Indian
manufacturing sector have been subject of a number
of studies that vary widely depending upon the
methodol ogy used and the period covered. One of the
pioneer studiesin thefield of productivity, Fare et al.
(1994) analyzed the productivity growth of 17 OECD
countries over the period of 1979 to 1988 using non
parametric programming method and concluded that
productivity growth of United Statesis dightly higher
than average growth and thisis due to technological
progress. They also concluded that Japan’s
productivity growth isthe highest in the samplewith
almost half dueto efficiency change.

Among the post 1980 studies, the study of
Ahluwalia(1991) isof certain significance. Themain
objectiveof the study wasto calculatethe growth rate
of TFP in Indian manufacturing industries covering a
period from 1964-65 to 1985-86.The study based on
the Annual Survey of Industry (ASl) data, found a
marked increase in the growth rate of TFP at 3.4 per
cent per annum in Indian manufacturing. Theestimates
of translog production function using pooled cross-
section and time series data also showed a marked
improvement in the rate of TFP growth. Sheattributed
this observed “turnaround” in productivity growth in
Indian manufacturing in the 1980sto economic palicies
of liberalization. Misra (2006) focused on theimpact of
India's economic reformson industrial structure and
productivity. The discussion used the ASl data and
covered both the two-digit and three-digit level of
indugtries. Thestudy hasshown very low performance
of Indian manufacturing sector and thereason for such
a bad performance was the consequences of the type
of policies being followed during reforms.
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Leachman et al. (2005), used datafrom eight major
automobile manufacturers and adopted a two stage
model to study the performance of manufacturing units.
They considered R& D intensity (ratio of expenditure
on R& D and sales) asoneof the explanatory variables,
whiledetermining theleve of efficiency of manufactures
and thus demondirated that astrong R&D commitment
and capahility to reduce production time. Jajri et al.
(2006) in their attempt analysed trend of efficiency
improvement, technological changeand TFPG in the
Malaysian manufacturing sector and concluded that
during the period under study, TFPG has increased
and themajor contribution for thegrowth isof technical
efficiency. The sudy by Manjappaand Majesha (2008)
examined the TFPG and its components in ten
manufacturing industries. He classified them into
capital-intensive and labour-intensive industries
(five in each segment) using annual time series data
for the period of 1994 to 2004. The study applied MPI
on panel dataand concluded that the average TFPGin
the capital-intensiveindustry segment grew moderatdy
at 1.7 per cent per annum, whereas, in itscounterpart,
selected labour-intensive industries have showed a
productivity regress over the period of study.

Heshmati and Kumbhakar (2010) intheir sudy, using
panel data on Chinese provinces, identified a number
of key technol ogy shiftersand their effect on technical
change and TFPG. Mahadevan (2001 and 2002) used
both stochastic frontier approach and DEA separately
to calculate the TFPG of Malaysian manufacturing
industriesduring 1981-1996. He used the same data set
to make comparison between the two approaches and
concluded that both methods demonstrated a decline
of TFPG after 1990, with increasing contribution of
technology progress and declining contribution of
technical efficiency change.

Joshi and Singh (2010) measured the TFP and
identifiesits sourcesthrough applying anon-parametric
DEA-based MPI approach. Through thisapproach, the
productivity growth was decomposed into technical
efficiency change and technological change. Further,
an attempt had al so been made to study the variation
in the productivity growth rates across location, scale-
size and type of garments.

A few studieswhich have estimated the productivity
at regional level including Seth and Goldar (1989) who
havestudied trendsin industrial output in 12 states of
Indiaduring the period 1960-1961 to 1985-1986. The
study has been confined to organized manufacturing
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sector and the growth ratesin industrial output have
been estimated for 3 sub periods using kinked
exponential mode. According tothestudy, after 1960s,
all gatesexperienced adeclinein theratesof industrial
growth. Further, Goldar and Veeramani (2005) studied
the relationship of investment climate with the level
of TFP for selected states of the country. Another
attempt was made by Trivedi (2004) to interpret inter-
state differences in productivity movements in
organized manufacturing sector, in a larger
per spective of employment and output trends. With
thetime span of 1980-1981 to 2000-2001 in case of 10
major states of India, the study empirically confirmed
theexistence of inter-statedifferencesin productivity
levelsand growth rates. It pointsout that states, such
as, Bihar and West Bengal are diverging away rather
than converging to the growth rates of output of
organized manufacturing sector at national level.

Kumar (2004) measured total factor productivity
growth for industrial manufacturing sector of 15 major
states of Indiafor the period 1982-83 to 2000-01 using
non-parametric linear programming approach. The
analysis has also been made to measure the sources
of TFPG and level of biasness in technical change.
Findings of the study signified improvement in TFP.
The study pointed out that regional differences in
TFP persist in India, although the magnitude of
variation has declined in the post reforms period.
Moreover, it isalso found that there is atendency of
convergencein termsof TFP growth rateamong Indian
states during the post reforms period and only the
statesthat weretechnically efficient at the beginning
of thereformsremain innovative. Norsworthy and Jang
(1992) found mixed resultsfor Indian manufacturing
industries across the states. They found that Indian
heavy industry exhibited a higher growth potential in
termsof TFRP

Ray (1997) used anon parametric method of DEA
to measure Malmquist productivity index for
manufacturing sector in the different statesin India
for the period 1969-84. The measured Mamquist
productivity index is decomposed to separate the
contribution of technical change, changein technical
efficiency and changein scaleefficiency. Theanalysis
depicted that in most of the states productivity decline
is due to technical regress. The regression results
further suggest that it isthegreater urbanization and
higher capital-labour ratio that can promote
productivity in India. Asagainst thishigher incidence

243

of industrial disputes and preponderance of non
production workers can hinder the productivity growth.
Another study by Ray (2003) measured technical
efficiency by using DEA approach and productivity
by using Tornquist and Malmquist index for some of
the Indian states. The estimated results showed that
annual rate of productivity growth by both the methods
has been higher in the post reforms period than in the
pre reforms period. However, some states like Assam,
Himachal Pradesh and Orissa has witnessed
productivity regress during post reforms period.
Decomposition of Malmquist productivity index
illustrated that improvement in technical efficiency as
well as faster rates of technical progress was
contributed to the observed accel eration in thegrowth
rate. A subsequent regression results confirmed that
there is a tendency towards convergence in
productivity growth rates across states.

There are many studies on productivity growth in
Indian manufacturing sector but one could find that
these estimates vary widely depending upon the
methodology used and the period covered. As
discussed in the above paragraphs, there are bountiful
studies conducted so far to measure the productivity
performance of Indian industry both at aggregate and
disaggregate level (Goldar, 1986; Ahulwalia, 1991;
Unel, 2003; Goldar, 2004; Misra, 2006; Manjappaand
Majesha, 2008). On thecother hand there arefew studies
that tried to analysis the inter-state variations with
respect to productivity performance (Ray, 1997; Ray,
2002; Trivedi, 2004; Kumar, 2004; Goldar and Veeeramani,
2005). But the review of literature also wrap up that,
there is serious dearth of studies where efforts have
been madeto study different dimensionsof total factor
productivity and its components growth and related
issues at the regional and disaggregate level.

It becomes crucial to study the pattern and level of
growth of productivity and efficiency of the
manufacturing sector at theregional level for different
states of the Indian union in particular. The Indian
economy isabout to compl etetwo decades of economic
reforms and these types of micro level study would
preparean empirical and truepictureof the performance
of the manufacturing sector at theregional level. On
the similar lines, the present attempt seeksto analyze
theinter-temporal and inter-industry comparison of TFP
of the organised manufacturing sector of Haryana by
Malmquist productivity index (MPI) using non-
parametric Data Envelopment Analysis. The growth of
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manufacturing sector in Haryana state is the need of
the hour, as the agriculture growth appears to have
already reached to state of plateau after enjoying a
period of high growth in thewake of Green Revolution
(Sharma, 2011). With the same commitment and passion
an attempt has been made in the present paper to
prepare an in-depth analysis of manufacturing sector
of the state of Haryana, which is one of the emerging
and important economies of the country.

RESEARCH METHOD
Data Depiction and Dimensions of Variables

The data on GDP and its components are extracted
from Central Statistical Organisation (CSO). CSO
contributes by compiling the statisticsfor GDP for all
the states and Union territories in India. The study
used theserieson GDP comprising for period from 1981-
82 to 2007-08. As the data is available with different
base series, for the purpose of the study the data for
Indiaand Haryana is converted into 1993-1994 base
by using splicing methodol ogy, in order to get thetime
series datawith a single base.

For computing the MPI, therequired two digit |evel
data of manufacturing sector of Haryanain abalanced
panel dataformat havebeen culled out from thevarious
issues of “Summary Results of Annual Survey of
Industries’. The primary and very crucia stride in
carrying out an empirical, specified and correct
estimation modeling isthe determination of inputsand
outputs. The vital point in this procedure is that the
input-output variables must be selected in accordance
with the typeand method of productivity measurement
being assessed (Mostafa, 2010). It is pertinent to
mention here that since the present analysis of
manufacturing sector of sample states of Haryana, is
confined to the period from 1981-1982 to 2007-2008 (i.e.
Period-1) and for the purpose of more indepth analysis
the pooled data has also been studied for two sub
periodsi.e. prereforms(1981-1982t01991-1992, i.e.
Period-11) and post reforms period (1992-1993 to 2007-
2008i.e. Period-111).

As such since the required data is available with
different National Industrial Classifications(NIC). The
NIC-1970 was followed to classify economic activities
of thefactoriesfrom ASI during1981-82 t01988-89. The
NIC- 1987 had then been introduced and pursued until
1997-1998. The NIC-1998 wasthen followed from AS|
1998-1999 toAS| 2003-2004. From 2004-2005, thenew
series of classification, i.e., NIC-2004 has been
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introduced and the same has been used till 2007-2008.
For the present study, all therequired time-seriesdata
is prepared based on NIC-87 by using the available
two-digit concordance tables. In the present study,
for the sake of simplicity and sraight-forward analysis
afew of theindustrial groups of manufacturing sector
have been clubbed together for the two-digit level
National Industrial Classfications. Different industrial
groups categorized in the study includes Manufacture
of Food and Beverages comprises NIC 20-21, 22 ;
Manufacture of Cotton & Textile includes NIC 23, 24,
25 ,26; Manufacture of Wood includes NIC 27;
Manufacture of Paper includesNIC 28; Manufacture
of Leather comprisesNIC 29; Manufacture of Basic
Chemicals encompasses NIC 30; Manufacture of
Rubber includes NIC 31; Manufacture of Non Metallic
and Basic Alloy includes NIC 32-33; Manufacture of
Machinery and Machine ToolsincludesNIC 34, 35-36;
Manufacture of Transport embraces NIC 37 and
Manufacture of other Manufacturing Industries
encompassesNIC 38. In the present study, one output
(grossvalue added at constant prices) and two inputs
(grossfixed capital at constant prices and number of
employees) in the model is considered. Following,
Jayadevan (1995) and Goldar (1986) , the study
preferred the use of gross value added as an index of
output instead of net value added as the depreciation
charges in Indian industries are known to be highly
arbitrary fixed by theincometax authoritiesand seldom
represents true/actual capital consumption. Using
appropriatewholesa epriceindicesat 1993-1994 prices,
all thenominal val ues have been deflated and thegross
value added figuresat constant prices (1993-1994) have
been utilized as an index of output. The study used
the gross fixed capital stock as a measure of capital
input. The standard practice of perpetua inventory
method has been followed hereto generate the series
of gross fixed capital (GFC) stock at constant prices.
Thisrequiresagrossinvestment series, an asset price
deflator, a depreciation rate and a benchmark capital
stock. To obtain aseries of grossfixed capital stock at
constant prices, the following steps are followed:

Step I: Following Goldar (1986), Balkrishnan and
Pushapgandan (1994) and Trivedi et a. (2011) double
the book value of fixed capital istaken asa measure of
capital stock for thebaseyear 1981-82. Itisobtained as:
K.=2(B 0]

1981-82)
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Step I1: Thegrossreal investment (1,) hasbeen obtained
by using following rel ationship:

_B-8.+DQ
TR

where, B, =Book value of fixed capital in the year t;
D, =Vaue of depreciation of fixed assetsin year t; and
P=Price Index for machinery and machine tools for
year t.

Step I11: After obtaining the estimates of fixed capital
for benchmark year and gross real investment, the
following equation has been used for the measurement
of gross fixed capital series:

(if)

K=K, ,+I-3K (iii)
Where, K =Gross fixed capital by the end of year t;
| =Grossreal investment in fixed capital during theyear
t; and 0=Annual rate of discard of capital. Following
Unel (2003), the present study hastaken annual rate of
discarding of capital equalsto 5 per cent.

Theinformation of total personsengaged provided
by Annual Survey of Industriesconsisting of both non-
production and production workers, has been taken as
ameasureof labour input.

Malmquist Productivity Index

The traditional approach to productivity
measurement ispartial factor productivity, whichisan
indicator of the ratio of total output to a singleinput
such ascapital input but it ignoresthe contribution of
other inputs. Thus, the concept of TFP is more
appropriate in context of resource use productivity.
The TFPisan index of output divided by an index of
input bundle, and refers to the change in the
productivity over time. The different approaches of
TFP measurement are growth accounting approach,
stochastic frontier analysis (SFA) and DEA based
Malmquist productivity index (Joshi and Singh, 2010).
The growth accounting approach requires the
specification of a production function and makes
unrealistic assumptions like constant returns to scale
and perfect competition. It assumesthat afirm operates
on its production frontier, implying that it has no
technical inefficiency. Thus, TFPG measured through
this approach is due to technical change, not due to
technical efficiency change (Mawson et al., 2003). In
modern world, SFA and DEA based MPI have become
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popular approaches for estimation of TFP. In
comparison to the SFA, the DEA has important
advantages asit does not require any functional form
for the production function (Joshi and Singh, 2010).
Grifell-Tatje Lovell (1996) has suggested three main
advantages of this approach. Firg, it does not require
the profit maximisation, or cost minimisation,
assumption. Second, it does not require information
on theinput and output prices. Finally, if theresearcher
has panel data, it allows the decomposition of
productivity changesinto two componentstheindices
of TFP change (TFPCH), technology change
(TECHCH), efficiency change (EFFCH), has been used
in the present study. Researchers have extensively
applied this technique for the measurement of TFP
growth in the manufacturing industry; therefore, the
present study has used this technique to estimate the
TFP growth and its componentsin the manufacturing
sector.

TheMPI, whichisan application of DEA to apanel
data to calculate was initially introduced by Caves
et al. (1982) and was empirically used by Fare et al.
(1992 and1994). In order to avoid choosing the MPI of
an arbitrary period Fére et al. (1994) specified the
Malmquist productivity changeindex as:

Mo(Xt+l,yt+l,Xt,yt):
D! (Xt+l,yt+1) Dt+1(Xt+l,yt+1)
D;(Xt’yt) D;+1(Xt,yt)

Fareet a. (1994) further datesthat theMPI formulain
equation (vi) can be equivalently rewritten as:

(iv)

Mo (Xt+1, yt+1,Xt ,yt) —
Dé+1(xt+1,yt+1) Dé (Xt+l’yt+l) Dé (Xt ,yt)
D(t) (Xt ,yt) D;+1(Xt+l’yt+l) D:—l(xt’yt)

Thefirg ratio on theright hand side of equation (v)
measuresthe changesin technical efficiency (EFFCH)
between period t and t+1 asacatching-up to thefrontier
effect. The second term measures (TECHCH) the
change in production technology (i.e., technical
change) usually referred to as a shift in production
frontier.

v)
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(Vi): . N D;+1(Xt+1'yt+l)
Technical Efficiency Change =EC ZW

0 X ’y
(vii):

Technological Change=TC =
D; (Xt+l’yt+1) D; (Xt ’yt)
D;+1(Xt+l’yt+l) D;+1(Xt’yt)

The TFP growth rate can be estimated as:
TFPG (Per cent) = (TFPCH-1)* 100

Further, itistobenoted that M >1 reflectsapositive
TFPgrowth between two consecutive years. Similarly,
improvementsin any of the componentsof M, arealso
associated with the values greater than unity of these
components, and deterioration is associated with the
values less than unity. (The terms technological
progress, technological change and technical change
are used interchangeably throughout the study).

Furthermore, even if asector experiencesdeterioration
in efficiency, it could still end up with a positivegrowth
in TFP if the fall in its efficiency is smaller than the
improvementin itstechnol ogy (Kumar and Arora, 2009).

RESULTS AND DISSCUSSION

At the time of independence, I ndian economy was
predominantly an agricultural economy while the
industrial sector waslacking serioudly behind. During
the first plan period, the contribution of the primary
sector in GDP wasthelargest foll owed by tertiary and
secondary sector. However, economic policy in post
independence India was strongly influenced by the
ideasthat thereishigh degree of correlation between
the extent of industrialization in an economy and its
economic development. A natural consequence was
that devel oping countries embarked upon the path of
industrialization in order to get rid of their economic
problems. With the motive to understand the behavior
of theeconomy in question, in terms of growth pattern
of GDP, aproxy of overall improvement in the economy
and itscomponents, abroader picture has been drawn
inthetable1.

Table 1: Growth pattern of macro indicators of India and Haryana

India Haryana
Period-1
GDP 5.61* 5.95*
Primary Sector 3.13* 3.32*
Secondary 6.21* 6.21*
Tertiary 7.10* 8.41*
Period-11
GDP 5.40* 6.21*
Primary Sector 3.23* 4.74*
Secondary 6.73* 7.21*
Tertiary 6.83* 7.74%
Period-111
GDP 5.53* 6.81*
Primary Sector 2.71* 2.63*
Secondary 5.91* 6.93*
Tertiary 7.10* 10.41*

Source: Authors’ Calculations

Note: * Statistically significant at 1 percent level of significance
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A glanceat growth rates of Haryana showsthat the
state hasperformed well in comparisontoAll Indiain
all the sectors with growth rates more than national
averageduring the period of 27 years. However, results
at the disaggregate level showsthat GDP of Haryana
has improved comparatively in post reforms period
from 6.21 per centin prereformsperiodto 6.81 per cent
in post reforms period. Whiletertiary sector has shown
improvement in post liberalization era, growth rate of
secondary sector of Haryana dropped off from 7.21 per
cent 10 6.93 per cent.

The differential growth rates across the sectors
have resulted in significant changes in the sectoral
composition of GDP. Therelative share of the primary,

secondary and tertiary sector is plotted for India as
well as for the sample state in figures 1 and 2,
respectively. The general development pattern
observed by the Haryana is definitely not a healthy
sign of structura changein theeconomy. Theanalysis
of the results reflects that while the tertiary sectors
have maintained itslion’s sharein GDP of India and
Haryana as well, the declining trend in the share of
primary sector growth rates is noticeable during 27
yearsand thisdeceleration isnot only at national level
but also at state level. Whereas the contribution of
secondary sector has shown only amarginal riseand it
isan alarming stuation for the sustai nable devel opment
of the country in general and statein particular.
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Industrialization has been viewed as a precondition
for economic development. It is not only a generator
of economic growth, but al so servesasthetransformer
of the socioeconomic and ingtitutional setup of the
economy (Aroraand Singh, 2008). So, further attempt
to probe into the growth and pattern of intra- sector
composition of secondary sector of Indiaand Haryana
has been made. One of the important sub-parts of
secondary sector is manufacturing sector in any
economy. It iswidely recognized asa sector which has
both the backward and forward linkageswith the other
sectors of the economy. Thereis a need to recognize,
understand and analyzed its sub-sectors growth, with
itsimplicationsfor the sustained long term growth and
development of the country.

A glance at table 2 indicates that in the state the
growth rate of manufacturing sector is morethan the
national average during pre reforms era but it fall
sharply in post reforms period. Also the growth rates
of the indicators (except construction sector) points
out that in comparison to All India, economy of
Haryana is performing better especially for
manufacturing sector asthe growth rate of the sector
ismore than growth raterealized at Indiaas awhole.
The figure 3 and figure 4 describes the intra- sector
composition of secondary sector in Indiaaswell asin
the state of Haryana, respectively.The time series

percentage contribution of different components of
secondary sector exhibits that manufacturing sector
has maintained its maximum share in the secondary
sector output not only at al Indialevel but alsoin the
state of Haryana.

Malmquist Productivity Index

The development of manufacturing industry has
been concomitant with thegrowth, i.e., with spectacul ar
economic progressand riseintheleve of living (Arora
and Singh, 2008). Level of productivity growth is
considered to be one of the most vital determinants of
growth and development. The understanding of
inter-temporal and inter-industry comparison of its
growth can guide the policy makersfor theformulation
of asuitable policy for therational resourceallocation
and regional development of the state. Inter-temporal
and inter-industry comparison of Malmquist
Productivity Index is provided by thefigures5and 7.
Inter-temporal analysis reveals a cyclical fluctuation
in the productivity growth ratesfor the manufacturing
sector of Haryana. During 1982-1983 alowest growth
rate of TFP has been observed in comparison to the
highest TFP growth of it during the year 1990-1991.
During the majority of the years, the MPI islessthan
unitary and explaining the level of productivity for
manufacturing sector, which is not very encouraging

Table 2: Growth pattern of secondary sector and its components

India Haryana
Period-1
Manufacturing 6.22* 6.91*
Construction 5.71* 3.51*
Electricity, Gas and Water Supply 6.82% 8.32*
Period-11
Manufacturing 6.90* 9.31*
Construction 4.91* 2.31*
Electricity, Gas and Water Supply 9.41* 8.41*
Period-111
Manufacturing 5.61* 7.12*
Construction 6.72* 5.18*
Electricity, Gas and Water Supply 5.50* 7.40%

Source: Authors’ Calculations

Note: * Statistically significant at 1 per cent level of significance
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Figure 5: Average of TFPCH, EFFCH and TECHCH: An Inter-temporal analysis

Source: Authors’ Calculations
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one. During the post reforms erathe growth pattern of
MPI reflectsrelatively better picture. Besides, having
aglimpse at the table 3, it is observed that there is
productivity regress in the manufacturing sector of
Haryanaat therate of -1.455 per cent per annum. The
growth rate ranges between maximum of 3.65 per cent
per annum for the Group X i.e. Manufacture of
Transport and with a minimum for the Group 111 i.e.
Manufacture of Wood (-6.002 per cent).

Thus, there exists a huge variation in productivity
growth of manufacturing sector of Haryana. Further,
the Manufacture of Transport and Manufacture of
Other Manufacturing Industries are the only groups
which demonstrate a positive growth during period-1.
In case of Group | and Il the results are really
disquieting as the state’s economy significantly
contributed by the agriculture sector. For Food and
Beverages based organised manufacturing sector the
resultsof the growth rates are more bothersome during
theperiod-111. Whileanayzing thereaults, it isrevea ed
animprovement in TFPG asthat the productivity growth
hasimproved from -3.233 per cent per annum during
period-11 to-0.32 per cent during period-111. Although
the second sub-period is also reporting productivity
regress, nonethel ess the rate of productivity regress
has been held up during the post reforms period.

Almost al theindustrial groupshaveimproved their
TFPduring the post reformsperiod except for Groupl,
V and XI, wherethegrowth ratesreplicatesfall in TFPG
However, it is relevant to point out here that during
post reforms period the industrial groups of
Manufacture of Transport, Manufacture of other
Manufacturing Industries, Manufacture of Cotton and
Textile, Manufacture of Paper and Manufacture of
Bas ¢ Chemical shave exhibited a positive productivity
growth. Additionally, to be more precise, in the state
the Group, X, VI, and, XI in decreasing order, can be
classified as the star performer on the basis of MPI
growth rates for the period under study.

Decomposition of MPI

According to MPI approach, TFP can increase not
only dueto technical progressi.e. shifting of production
frontier but also due to the improvement in TE i.e.
catching-up. MPI allowsto distinguish between shifts
in the frontier i.e. TECHCH, and improvements in
efficiency relativetotheavailablefrontier i.e. EFFCH,
which are two mutually exclusive and exhaustive
sources of TFP change. The figures 5 and 6,
respectively provide the inter-temporal estimates of
efficiency change and technological progress.

Table 3: Growth rate of TFPCH, EFFCH and TECHCH: An Inter-industry analysis

TFPCH Growth Rate

EFFCH Growth Rate

TECHCH Growth Rate

g"&“;?‘“”“g Period-| Period-ll  Period-lll  Period-l  Period-ll  Period-lll  Period-l  Period-ll  Period-II
Group | 305 2552 -3.36l 2,207 6.885 -0.798 -5.045 -8.784 -2.631
Group Il 1881 6375 1.037 2216 0.804 3.108 -4.015 -7.127 -2.017
Group 11 6002  -6864  -5.458 1728 1.828 -3.888 -4.341 -85 -1.645
Group IV 1332 5137 1124 2622 -2.843 -2.484 1.338 -2.33 3.701
Group V 1487 -1148  -1.699 0824  -0.049 -1.305 -0.683 1126 -0.405
Group VI 1872 -0.458 3.356 0003 -0.005 -0.001 1.87 -0.458 3354
Group VII 3506 -6604  -1459 3406 -1.159 -4.784 -0.101 -5.603 3499
Group VIII 3758  -6741  -1845 -2.162 -0.98 -2.804 -1.627 -5.805 1.078
Group IX 1373 -3051  -0.309 0221 1504 -0572 -1.588 -4.499 0276
Group X 3654 1207 5214 1505 4189 0.006 2035 -2.86 522
Group XI 1253  2.868 0.256 1.923 5.656 -0.343 -0.661 -2.656 0.606
Average 1455 -3233  -0.327 -0.177 1.399 115 -1.103 -4.562 0972

Source: Authors’ Calculations
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Figure 6: Growth rate ofTI'FPCH,_EFF_CI—Tand TECHCH: An Inter-temporal analysis

Source: Authors Calculations

A broader visualization of thefigure 5 explainsthat
technical efficiency changeindex (EFFCH) islessthan
unitary for majority of theyearsconsidered under study.
The behaviour of the coefficients of growth rates
summarizesamix of positive and negative values. The
highest growth of 60.39 per cent isexperienced during
theyear 1986-1987; however during the period-111 the
samewas 28.38 per cent (1998-1999). During the last
year of the study (2007-2008) growth rate was 27.39
per cent thustrend endswith an optimistic notefor the
technical efficiency change (TECHCH). On the other
hand, the growth rate of technol ogical changeisfound
to be optimum during the year 1983-1984 (55.66 per
cent), while for the post reforms era it was maxi mum
during the year 2003-2004 (16.28 per cent).

Aninter industry analysis of EFFCH and TECHCH
for the manufacturing sector of Haryanais explained
by the figures 7 and 8. A comparative analysis of pre
and post reforms period suggests that industrial
groups of Manufacture of Cotton and Textile have
experienced improvement in technical efficiency from
0.804 per cent in prereformsto 3.108 per cent during
post reforms period. During the sametime, Manufacture
of food and beverage, Manufacture of wood,
Manufacture of machinery and machine tools,
Manufacture of transport, Manufacture of other
manufacturingindustries have experienced adecline
in EFFCH. Whereas TECHCH has declined during post
reformsperiod except group I, group 1V and group V1.

The analysis shows that out of 11, 3 groups i.e.
Manufacture of Paper, Manufacture of Basic Chemicals
and Manufacture of Transport have experienced

== EFFCH -
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TECHCH -

technological progress during the period-1 (figure 9).
A probefor examining theimpact of economic reforms
highlights that strong positive technical change is
observed for all the industries of Haryana barring
Groups I,11,I11, and V. The Manufacture of Basic
Chemicals has remained the most efficient during the
study period. Hence, suggesting a positive impact of
liberalization policy on technol ogical advancement.
The table 3 provides a detail of growth rate of
TEPCH, EFFCH and TECHCH enjoyed by different
groups of manufacturing industries in the state of
Haryana. With the intention to preparea comparative
picture of the two indicators, technological regress at
the rate of -1.193 per cent has been observed as the
major source of productivity regressfor the aggregate
period of 27 years whereas efficiency regress is
observed tobeinsignificant and scant source of TFPG
However, acomparative anays sof decomposition over
the two sub periods reveals that an improvement in
TECHCH during the post reforms period isregponsible
for the observed productivity growth improvement in
the manufacturing sector of Haryana. The impact of
economic reforms on efficiency change has been
observed to be lackluster. Haryanais a capital ‘poor’,
energy ‘deficient’ state (Sharma, 2011) presence of
inefficiency in theutilization of these scarce resources
needs urgent attention. Therateof growth of efficiency
has decel erated from 1.39 per cent per annum (table 3)
in the prereforms period to-1.15 per cent per annum
during the post reforms period. During the second sub
period the negative efficiency change at the rate of
-1.15 per cent per annum over weighs the rate of
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Figure 7: Malmquist productivity index for the state of Haryana: An Inter-industry analysis

Source: Authors’ Calculations

Note : Group |: Manufacture of Food and Beverages, Group Il: Manufacture of Cotton and Textile; Group I11:  Manufacture of
Wood; Group IV: Manufacture of Paper; Group V : Manufacture of Leather; Group VI: Manufacture of Basc Chemical; Group
VII: Manufacture of Rubber; Group VIII: Manufacture of Non Metallic and Basic Alloy; Group I1X: Manufacture of Machinery and
Machine Tools; Group X: Manufacture of Transport ; Group XI: Manufacture of Other Manufacturing Industries.
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Figure 9: Technological change index for the state of Haryana: An Inter- industry analysis

Source: Authors’ Calculations

technological change and therefore, provides a
negative productivity growth for the manufacturing
sector of Haryana. Aroraand Singh (2008) have also
experienced resultson thesimilar linesfor the state of
Haryanafor the aggregate manufacturing sector.

Sources of Productivity

Policy actionsintended toimprovethe TFPG might
be badly misdirected if the policy makers focused on
accelerating the rate of innovation in circumstances
where the cause of lagging the growth is low rate of
mastery or diffusion of best practise technology
(Nishimizer and Page, 1982 asmentioned in Kumar and
Basu, 2008). Therefore, it isquiteessential to know the
sources of TFPG for a better policy framework. The
analysisconfirmsthat at theaggregatelevel themajor
source of the level of TFPG for the manufacturing
sector of Haryana is the technical efficiency for the
period-1 as described by the table 4. Among the
industrial groups, it is the industrial group of
Manufacture of paper, Manufacture of leather,
Manufactureof basic chemical, Manufacture of rubber,
Manufacture of Transport and Manufacture of non
metallic and basic alloy, where technological
advancement dominates the efficiency change and
therefore observed to be the major drivers of
productivity improvement of theseindustries. However,
in rest of the industries efficiency change is greater
than technical progress. A comparison of preand post
reforms suggests that during the post reforms era
except for industrial group Manufacture of Food and
Beverages and Manufacture of Cotton and Textile,
TECHCH is greater than EFFCH in al the other

253

industrial groups and for the entire manufacturing
sector aswell, which impliesthat growth in TFP was
duetoinnovation rather thanimprovement in efficiency.

Innovations in Manufacturing Sector of Haryana

Although it has been observed that technical
efficiency change is the dominant source in the
manufacturing sector of Haryana for the entire study
period, yet it becomes pertinent toidentify for different
years the manufacturing sector categories which are
the best practisers as well as the innovators. An
innovator industrial group is that which has been
observed technically efficient in agiven year and also
shiftitsfrontier outward in the succeeding yesr i.e. if
the following three conditions are satisfied then the
industria group isknown tobean innovator (Fareet.d .,
1994). Thethree conditionsare(Kumar and Managi, 2009):

(@ TECH™ > 1,
(b) Df (x " y*t) > 1
(C) Dit+l (X t+1, yt+l) - 1

Analysis of Innovations discloses that over the
period of timealmost all theindustries haveremained
innovative. During the period-11 frequency count (16)
isalmost equal to period-111 frequency count (17). Thus,
the liberalization process also seems to be positively
affecting the research and development in the
manufacturing sector of Haryana. For the industria
groups of Manufacture of food and beverage,
Manufactureof leather, Manufacture of machinery and
machine tools, Manufacture of Transport and
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Table 4: Vital indicators of productivity behavior for the manufacturing sector of Haryana

Sources of TFPG

Analysis of Innovations

Manufacturing  Groups TECHCH > EFFCH

Inter-Temporal and Inter-Industry Analysis of
Innovations

Period-1 Period-I

Period-111

Period-1 Period-I1 Period-111

2

Group |
Group Il
Group 111
Group IV
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Source: Authors’ Calculations
Note: Y- Yes and N- No

Manufacture of other manufacturing industries,
frequency count of innovations have increased during
period-111 in comparison to period-11 (table4). On the
other side, for industrial groups of Manufacture of
Cotton and Textile and Manufacture of basic alloy and
non metallic, no innovation is observed during pre or
post reforms period implying that innovation process
has not started in these industries. The results also
depict that Group VI i.e. Manufacture of machinery
and machine isthe most innovating industrial group
narrowly chased by Manufacture of basic chemical,
Manufacture of Wood and Manufacture of |eather.

CONCLUSION AND SUGGESTIONS

The present analysis of TFP measurement in
manufacturing sector of sample state of Haryana is
confined to the period from 1981-1982 to 2007-2008.
The required two digit level data of manufacturing
sector of Haryanain a balanced panel data format for
different types of 11 industry groups of manufacturing
industries establishes that overall the state of Haryana
is facing productivity regress. Moreover, the post
reforms period is also reporting productivity regress,
yet the rate has been dowed down during the period.
Decomposition of MPI into TECHCH and EFFCH
reveal sthat technical efficiency changeisthekey driver
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of TFPG in themanufacturing sector of Haryanaduring
pre reforms period, however, the picture has turned
around during the post reforms period. In some of the
agro based industries like food and cotton and textile
based manufacturing industries, the major driver of
increase in productivity is efficiency rather than
technical progress during the post reforms period.
Technological change is found to be greater than
efficiency changein all the other industrial groupsand
for the entire manufacturing sector as well, which
impliesthat growthin TFPwasdueto shiftin thefrontier
rather than improvement in efficiency in Haryanaduring
the post reforms period. Hence, suggesting a positive
impact of liberalization policy on technological
advancement of the manufacturing sector of the state.
Thus, during the post reforms period the state has
realized inefficiency in the utilization of resourcesin
hand and it isreally an alarming sign indicating that
theincapability of manufacturing sector of the statein
question to cope up with the technological
advancement.

The outcomes also depicts that industrial group
manufacture of machinery and machine is the most
innovating industrial group intently trailed by
Manufactureof basic chemical, Manufacture of Wood
and Manufacture of leather. As against this, for
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industrial groups of Manufacture of Cotton and Textile
and Manufacture of basic alloy and non metallic, there
is compl ete absence of innovative experience which
reveals a threat of survival in the long run for these
types of manufacturing industries. The Manufacturer
of food and beverages, Manufacturer of wood,
Manufacturer of |eather, Manufacturer of rubber, etc.
largely during the post reforms period have performed
poorly on productivity growth frontage and these
categories of industries are facing hindrance on both
the aspects of technological change as well as
technical efficiency. Thereisurgent need to takecritical
scrutiny and cognizancefor revitalization of emerging
tendency among these categories of manufacturing
sector of the Haryana. Thecommuniquéisstrident and
lucid that for the state of Haryana, with the purposeto
enhance the manufacturing sector of the economy;,
thereisurgent need to ascertain not only strengthening
the level of innovations and optimum utilization of
resources but also critical responsibility to balanceand
harmonize bath the above mentioned aspects. Thiswill
help to utilizethe scarceinputslike capital and lendsa
hand to walk on theitinerary of rapid development of
manufacturing sector and economy at large.
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