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Abstract: The present study endeavors to estimate in quantitative terms, the role played
by Total Factor Productivity (TFP) as a source of economic growth in the overall
Indian economy, spanning 2000-01 to 2020- 21 using Index Number Approach with
special reference to Bihar and Jharkhand, two adjoining developing states of India.
The analysis has revealed that in a majority of sectors of Jharkhand state and the overall
Indian economy, output growth was faster than input growth, but none of the sectors
in Bihar experienced such a phenomenon. However, Jharkhand reported lower capital
growth (0.91%) in comparison to 6.35% in Bihar and 5.50% in the overall Indian
economy. Further, in both the states, TFP contributed the most to output growth
during the initial ten years, while the labor force acted as a prime mover during the
last ten years of the study period. However, in the Indian economy as a whole, TFP
continued to be the major source of economic growth during the entire study span of
two decades. Thus, although the Government policy seems to have paid dividends in
the country as a whole, there have been considerable variations in the pace and extent
of implementation of the policy across these two states. Consequently, for states (like
Bihar) to surge ahead, it is important to address regional problems to enhance TFP,
which has become virtually synonymous with economic growth.

Keywords: Growth Accounting; Total Factor Productivity; Factor Share Approach;
Kendrick Index; Solow Index; Translog Index; Perpetual Inventory Method.
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1.

INTRODUCTION

Growth Accounting Framework has been extensively used in the economic
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literature since the second half of the twentieth century to shed light on the
ultimate source of growth and to estimate trends in productivity { Abramovitz
(1956) (1); Kendrick (1961)(2); Solow (1957) (3)}. Two distinct sources,
viz., factor inputs and productivity govern the growth of the economy. The
input-driven growth is achieved through an increase in factors of production.
The productivity-driven growth (that cannot be explained by the growth in
total inputs) is attributed to several components that consist of technological
progress, efficient use of resources, enhancement of information technology,
improvement in organization, human resource management, etc. The field
of growth accounting has seen major theoretical contributions through
the importance of investment in human, physical and intangible capital.
Jorgenson(1987)(4) developed a general input-output framework, explicitly
accounting for the use of intermediate inputs, and integrated growth accounting
with index number theory and national accounts. The potential value of
growth accounting accrues in several ways — i) provides a useful diagnostics of
strengths and weaknesses in growth performance; ii) delivers a deeper analysis
of the growth process and permits the quantification of the contribution to
growth made by a particular sector or new technologies; and, iii) explicitly
offers valuable insights into the nature of productivity and the large differences
in Total Factor Productivity (TRP) level across the regions/ countries.

The interdependence between the opportunities presented by the nature of
technical change for capital accumulation and between the trajectory of physical
and human capital formation and technological change. If technological change
is taken to be endogeneous the main implications are for the interpretations of
the estimates of the sources of the growth rather than their construction. The
direction of causality may be thought to run from the factor input growth to
TRP growth rather than vice-versa. Growth accounting does not offer a way
to test these hypotheses, so further evidence is required to obtain a deeper
understanding of the growth process. Nevertheless, the insights of endogenous
innovative models suggest possible ways to explore the underpinning of the
residual.

An analysis of the behavioral characteristics of total factor productivity
across sectors provides useful scope to understand how efficient use of technology
has led to growth in output in an economy. It provides an important tool with
which the growth experience of a country or region could be examined. Lucas
(1988)(5) has stated, “The problem of economic development....is...simply
the accounting of income. This explicitly addresses the issue of comparative
economic development of states within India (which may be viewed as a
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collection of interlinked sub-economies). In this context, an attempt has been
made in this paper to measure the contribution of different factors to economic
growth and to indirectly compute the rate of technological progress in major
sectors of two developing adjoining states of Bihar and Jharkhand vis-a-vis the
overall Indian economy covering the period from 2000- 01 to 2020-21.

2. LITERATURE REVIEW

Several studies related to various aspects of growth accounting and total factor
productivity have been conducted in India and elsewhere. Denison(1967)
(6) made an analytical comparison of sources of growth in the U.S. economy
as against eight industrialized countries to observe that sources of growth
vary in importance from time to time and place to place. Jorgenson &
Griliches (1967)(7) found that most of the growth in the U.S. was due to
the growth in total inputs rather than a change in TFP. Bhattacharya (1972)
(8) analyzed the Indian economy to observe that the growth rate of output,
as well as labor productivity in agriculture, was very low, and technological
change virtually contributed nothing to output growth. Dholakia (1974 ) (9)
conducted a detailed study of the factor productivity of the Indian economy
during the post-independence period and revealed that the observed increase
in the growth rate of real national income was mainly due to an increase in
the growth rate of TFP and labor input rather than capital. Using Solow and
Translog indexes, Ahluwalia (1985)(10) and Nagarajan (1985)(11) estimated
TFP for the manufacturing sector of India, which pointed towards a marginal
deterioration in the rate of growth in TFP over time. Krishna (1991)(12)
examined the trends in output growth and TFP growth in the industrial sector
in India from 1951 to 1986 and observed that the TFP growth in the organized
manufacturing sector has grown at a meager rate of less than 0.1 percent per
annum. Nehru and Dhareshwar (1993)(13) calculated TFP for a group of 92
developing and industrial countries’ undergrowth accounting frameworks. As
per their findings, TFP contributed more (than capital accumulation) to GDP
growth in eight of the countries during the study span. By applying Kendrick,
Solow, and translog indexes of TFP growth, Sethi (1997, 2005) (14,15)
observed that the major contributors to the growth rate of primary, secondary,
and tertiary sectors of India were labor, capital, and TFP, respectively. And,
for the aggregated economy, the maximum contribution was attributed to
labor input. Through the growth accounting framework, Dholakia (2001)(16)
analyzed the sources of India’s growth during the period 1960-61 to 2000-01
and found that 95 percent of the accelerated growth of GDP in the agricultural
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sector during the post-liberalization period had resulted from increased growth
of TFP, while the remaining could be attributed to increased growth of factor
inputs. Covering the period from 1960-61 to 1996-97, Sethi and Raikhy
(2001)(17) observed that for the Indian economy, the contribution of labor
as a source of growth has increased while that of capital has decreased during
the liberalization period. Gordon (2003)(18) noticed a negative contribution
of capital to the slowdown in growth in output (of private non-farm business,
manufacturing, and private non-farm non-manufacturing sectors) in the case
of the U.S. and Canada, although it was positive in the case of Japan, France,
and Germany. Using Kendrick, Solow, and translog indexes, Saravanan (2008)
(19) measured TFPG for the manufacturing sector of 16 major states of India,
spanning 1980-81 to 2005-06. The author observed that TFP growth has
induced a slightly higher influence on the process of output growth during the
1990s vis-a-vis 1980s. Kumar and Kavita (2012)(20) observed that the TFP
growth of the Indian manufacturing sector for all the states taken together
and a few South-Indian states has declined during the post-reforms period
vis-a-vis the pre-reforms period. Mamuneas and Ketteni (2012)(21) found that
although the contribution of TFP in output was positive in the case of Cyprus,
the contribution of both labor and TFP was negative in each of the Euro Area
and Greece.

Various other studies, such as due by Krishna and Mehta (1961)(22),
Brahmananda (1982)(23), Dholakia (1977, 2001)(24), Dholakia (1986, 2009)
(25,26), Bosworth ez al. (1995)(27), Barro (1999)(28), Goldar (2004)(29),
Pendse and Baghel (2008)(30), ezc., have also dealt with the estimation of TFP
in the context of Indian and other economies. Different studies have come out
with varied conclusions regarding growth accounting, possibly due to differences
in periods covered, regions considered, methodologies adopted, and the concepts
of factor inputs and outputs. Moreover, a growth accounting study has been
reported by Sethi & Kaur (2013)(31) in the context of the economies of Punjab
and Haryana. The present investigation was undertaken to estimate the relative
contribution of various factor inputs and TFP in the overall growth of Bihar and
Jharkhand states vis-g-vis the Indian economy as a whole when the two states’
economies were spilled vis-a-vis Indian economy for the period 2000-2021.

3. DATA

Data on the requisite aggregates, viz., Net Domestic Product (NDP) and Net
Fixed Capital Stock (NFCS) (at both current and at constant prices) for the
overall Indian economy were sourced from various issues of National Accounts
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Statistics, while for Bihar and Jharkhand states, data on Net State Domestic
Product (NSDP) were compiled from the Directorate of Economics &
Statistics, Bihar and its sister organization in Jharkhand. Series on capital stock
for the two states were generated through the perpetual inventory method (as
per the detailed methodology outlined in Sinha & Verma,2015(32); Sinha and
Sinha, 2020(33)). Data on domestic product and capital stock were available
in parts at differential base years; therefore, by making use of information in
respect of the overlapping years, the time series were spliced together to get
comparable series at 2011-12 constant prices. Data on the working force (taken
as a proxy for labor force) were compiled for different sectors/ sub-sectors of the
states of Bihar and Jharkhand, and the Indian economy in the census years of
2001, and 2011. Through the usual compound growth rate law, interpolations
were made to generate regular time series on the working force in each of the
activities. Information on distributive shares of factor incomes was compiled
from various issues of National Accounts Statistics. It may be mentioned that
the information was available in different formats for different periods and,
therefore, could not be used as such due to non-comparability. Consequently,
suitable adjustments had to be made to come out with a spliced time series
on factor incomes into compensation to employees (as a reward for labor)
and interest (as a reward for capital). It may further be pointed out that such
data on factor incomes were not available at the states’ level and, therefore, the
same information (compiled at the national level) had to be used for the two
states.

Clubbing of each of the aggregates (viz., income, capital stock, working
force, and factor incomes) was then made in respect of five major components
viz.,(1) Primary [PRM, comprising of Agriculture and Allied Activities;
Forestry and Logging; Fishing; and Mining & Quarrying]; (ii) Secondary
[SEC, comprising of Registered Manufacturing; Unregistered Manufacturing;
Construction; and Electricity, Gas & Water Supply]; (iii) Tertiary-1 [TR1,
comprising of Railways; Transport by Other Means; Storage; Communication;
and Trade, Hotels & Restaurants]; (iv) Tertiary-2 [TR2, comprising Banking
& Insurance; Residential Buildings and Dwellings; Public Administration; and
Other Services]; (v) Aggregated Tertiary [TRT, comprising of TR1 and TR2];
and (vi) Overall Aggregate [AGG, comprising of PRM, SEC, and TRT].

Comparable data on the six major components were compiled for Bihar
& Jharkhand vis-a-vis the Indian economy as a whole for the period 2000-01
t0 2020-21).
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4. METHODOLOGY

Three principal approaches for measurement of productivity growth are used
in the literature: (i)The Index Number Approach, (ii) Parametric Approach,
and (iii) Non-Parametric Approach. This study is based on the first approach
(of Index Numbers) for estimating productivity performance.

Total factor productivity analysis for each of the three economies was
carried on by first converting time-series data on output (i.e., real NDP/
NSDP) and each of the inputs viz., labor and capital into index numbers (in
line with Dholakia, 1974(9); Sethi, 1997(14); Sethi & Kaur,2013(31)) by
taking 2011-12 as the base year. Depending upon the underlying production
function (or the aggregation scheme assumed), the following indexes of TFP
were then computed:

4.1. Kendrick Index

Kendrick’s (1961) index of total factor productivity is an arithmetic measure
of the rate of technological change, which consists of first computing an index
of total factor input (TFI) as a weighted combination of the individual indexes
of the factors of production, TFP is then obtained as the ratio of output (or
income, Y) to total factor input:

A¢=Y¢ /(0 Ly + Bo Ky) (1)

Three variants of the Kendrick index, viz., KI1, KI2, and KI3 were
determined depending on the different sets of weights attached to the factors
of production. The sets of weights (i.e. ag and Bg ) used in these indexes,
respectively, were the relative shares of labor ( L¢ ) and capital ( K¢ ) in national
income (a) during the base year, (b) averaged over base triennium, and (c)
averaged over the entire study period.

The index is based on a linear homogeneous production function of degree
one.

Besides constant returns to scale and neutral technical progress, it assumes
an infinite elasticity of substitutability between labor and capital. The index
can be generalized to allow for more than two factors. Although the index is
easy to calculate and understand, it suffers from the inherent drawback that the
underlying production function is assumed to be a linear one (which appears
to be rather unrealistic) and that it does not allow for the possible diminishing
marginal productivity of factors.
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4.2. Solow Index
Solow’s (1957)(3) index is based on a restricted version of the Cobb-Douglas

production function, rather than a practically unrealistic linear production
function, and expressed as

Y = A L* K09 eu )
Taking log on both sides
InY =InA +alnL +(1-0)lnK u (3)

where o and (1-a) refer to elasticities of output concerning labor and capital
respectively; A¢ measures, the accumulated effect of technical change is
assumed to be both disembodied and Hicks neutral. This index, too, makes the
assumptions of constant returns to scale, the existence of perfect competition
in factor markets, and payment to factors according to their marginal products.
Solow’s measure of productivity growth and Solow index of TFP is then given

by
InA =InY - (1-a)lnK -alnL (4)
By taking A =1, a Solow index of TFP was generated as
A, A (1+lnA); t=0,1,2....... (n-1).

4.3. Translog (Divisia) Index

This index is based on a more versatile translog production function, expressed
as

InY=InB +B,InL +B,InK +p (InL)’+p, (InK)+B InL InK +u
®)

This index not only characterizes constant returns to scale but also allows for
variable elasticity of substitution among the factor inputs. The basic equation
of the translog index is given by

Ln(A /A ) =In (Y /Y ) — ' _In(L/L ) + 52 In (K/K )} =g™  (6)

Where In represents natural logarithm and two g’s represent average share
(averaged over two consecutive years) of labor and capital respectively. This
index expresses TFP as the difference between the growth rate of output and the
weighted average of growth rates of labor and capital inputs. This is equivalent
of Tornquist’s discrete approximation to the continuous Divisia index (Korres
and Polychronopoulos, 2008(35)).



20 International Journal of Applied Business and Management Sciences

From equation (6), the translog index of TFP was generated through the
relation

A =A_ exp(g™h) 7)

4.4. Growth Accounting Analysis

Growth accounting was done through the contribution made by a given factor
input to the growth rate of aggregated income and was estimated as the product
of the growth rate of factor input (which was peculiar to the index chosen)
with its relative share in the aggregated income.

5. RESULTS

5.1. Indexes for Output & Factor Input

A time series of the Net State Domestic Product (NSDP)(Y); working force
(L); and Net Fixed Capital Stock (NFCS)(K) were obtained to construct
related indexes for the major sectors of the economies of Bihar, Jharkhand, and
India as a whole. Bihar and Jharkhand do not have a series on capital stock,
so these were generated through the perpetual inventory method [as per the
detailed methodology outlined in Sinha & Verma,2015(33); Sinha and Sinha,
2020(34)]. Tables -1, 2, & 3 provide time-series indexes with a base of 2000-
01 onY, L,& K for the five major sectors. These tables lead to the following
results :

i) Bihar: a) The secondary sector has experienced the fastest growth in
respect of output (at 6.3 percent per annum) as well as in both the
inputs (working force at a rate of 6.4 and capital stock at 10.1 percent
per annum; Table 1) in comparison to Jharkhand and overall Indian
economy. b) A relatively slower rate of growth in output vis-2-vis the
rates in each of the factor inputs has pointed towards a deceleration
in the productivity growth rate of the Tertiary-2 sector. ¢) A similar
situation was witnessed in Tertiary-1 and Aggregated Tertiary sectors
as well. d) In a primary sector as also in the overall Bihar economy,
the pace of output growth was faster than that in the working force
but slower than the growth rate in capital stock. e) Tertiary-2 was the
lone exception, wherein the rate of growth in output (at 3.1 percent
per annum) was significantly slower than that in the working force (at
6.1 percent per annum), but was faster than the rate in capital stock
(at 2.6 percent per annum).
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ii) Jharkhand: a) Output growth outstripped growth in inputs in all the
sectors (except the Tertiary-2 sector), thereby indicating comparatively
higher productivity performance (Table 2). b) Income growth was the
fastest (equaling 9.6 percent per annum) in the Tertiary-1 sector, while
growth in inputs was the fastest in the Tertiary-2 sector. ¢) Notably,
capital stock in the secondary sector of the state experienced a U-shaped
pattern, thus registering an overall rate of growth close to zero.

(iii) The overall Indian Economy: a) It has witnessed income to have grown
at the fastest rate (equaling 7.9 percent per annum) in the Tertiary-2
sector, while both the inputs experienced the fastest growth rate in
the Secondary sector (Table 3). b) In the Tertiary sector as well as in
the overall economy, the rate of output growth was higher than that
in each of the inputs. ¢) However, in the Primary as well as Secondary
sectors, growth in capital stock was faster than that in income.

(iv) In a majority of the activities in Jharkhand state as also in the overall
Indian economy, output growth was faster than growth in inputs. But
Jharkhand reported very lower capital growth (0.91%) in comparison
to 6.35% in Bihar and 5.50% in the overall Indian economy.

(v) Output growth experienced slower growth than growth in inputs in
most of the sectors in the case of Bihar. However, capital growth was
better in Bihar than in the overall Indian economy.

5.2. Total Factor Productivity
The three different indexes of Total Factor Productivity (TFP) (viz., Kendrick,

Solow, and Translog) were constructed for each of the three economies: Bihar
(Table 4), Jharkhand (Table 5), and India (Table 6). A broad look at the
tables evinces that the three indexes of TFP were in close agreement with each
other in the sense that each one of these exhibited a similar pattern of TFP
changes over the study span. In all three economies, the TFP values portrayed
wide fluctuations in both primary and secondary sectors in comparison to
such fluctuations in the Tertiary sector. At the aggregated level, TFP values
in Bihar have fluctuated around unity, whereas in Jharkhand (as also in the
overall Indian economy), the values happened to exceed even two at certain
points in time. Thus, the temporal behavior of the TFP values could provide
us with preliminary information that productivity performance in the case
of Jharkhand and the overall Indian economy were almost similar, and were
better than the Bihar.
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Conditions underlying these three indices should be examined for carrying
out further analysis. The Kendrick index was the easiest to compute, but its
major drawback lay in the rather unrealistic assumption of the underlying
linear production function. Solow index is, undoubtedly, a refinement over
the Kendrick index, but the (former) index happens to be restrictive in the
sense that it is based on the restricted version of the Cobb-Douglas production
function, which assumes not only constant returns to scale but also unitary
elasticity of substitution between the factors of production. On the other
hand, a limitation of the Translog (Divisia) index lies in its computational
complexity. Nevertheless, the index is based on a more versatile Translog
production function that allows for varying elasticity of substitution and factor
combinations and is therefore capable of providing more realistic values of
TFP. This study, thus, relies upon the results obtained through the Translog
index for the subsequent analysis.

A broad look at the values of the Translog index reveals that, in both the
states as well the overall Indian economy, the pattern of productivity changes
has all along been highly erratic in the primary sector during the study span.
The likely reason could be that the agriculture sector depends primarily upon
natural conditions, which, are quite uncertain. Nevertheless, the values have,
in general, beeen more than unity in both the states during the entire study
period. The rate of growth in TFP in this sector was computed to be 1.09,
0.32, and 0.56 percent in Bihar, Jharkhand, and the overall Indian economy,
respectively (Table 7). Notably, the values of the TFP index were, in general,
larger in the case of Bihar state in all the years (except during the early period
of the second decade), thereby indicating that Bihar has fared better than
Jharkhand state, as far as productivity in the primary sector is concerned. Over
time, TFP in the primary sector has witnessed a sharp decline in both Bihar
(i.e., from 1.87 percent in pre-reform to 0.90 percent in the second decade
of this century) and Jharkhand (i.e., from 2.95 percent in the first decade to
-1.20 in the second decade) states, but has witnessed a slight improvement
(from 0.14 percent in the first decade to 0.48 in the second decade) in case of
the Indian economy as a whole.

As gauged from productivity performance in the secondary sector, the
picture has been rather depressing, particularly in the Bihar state. During the
first decade of the study span, the TFP values for Jharkhand were better than
those for the Bihar state. During the second decade, growth in TFP happened
to be negative in both the states, thus indicating that the new economic policy
induced an unfavorable effect on productivity performance in the secondary
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sector of the states. During the last decade of the study span, the growth did pick
up slowly in both states. During this decade, the TFP values for Bihar were, in
general, less than one, thereby indicating the phase of technical retrogression.
On the whole, the rate of TFP growth in Bihar was negative (equaling -0.84
percent), whereas the same in Jharkhand was 1.60 percent per annum. Thus,
in comparative terms, the productivity performance in the secondary sector of
Jharkhand was better than that of Bihar state. As far as the Indian economy is
concerned, the pattern of TFP in the sector has been very erratic throughout
the study period, with an overall rate of growth of just 0.62 percent per
annum. Even the services sector of Bihar has undergone technical retrogression.
During the entire study span, the TFP growth in aggregated Tertiary sector
of Bihar was at a rate of (-)1.56 percent, against a rate of 1.95 percent in
Jharkhand and 3.23 percent in India (Table 7). In comparative terms, the
productivity performance of the Bihar state was far inferior in the Tertiary-1
sector; the TFP rate of growth in the sector was (-)1.31 percent as against a rate
of 4.66 percent in Jharkhand and 3.18 percent in India. Similarly, concerning
the TFP growth in the Tertiary-2 sector, the performance of the Bihar state (at
a rate of -2.17 percent) was far more dismal compared to that of Jharkhand (at
a rate of -0.03 percent) and the aggregated Indian economy (at a rate of 3.12
percent). At the aggregated level, TFP experienced changes in the Bihar state in
a far more erratic manner (Table 4) vis-a-vis those in the Jharkhand state (Table
5), while the pattern was fairly consistent (and rising upwards) at the country
level (Table 6). The overall rates of growth rate in TFP were computed to be
0.13, 2.46, and 2.47 percent per annum in Bihar, Jharkhand, and the Indian
economy, respectively (Table 7).

We may thus say that at the aggregated level, the productivity performance
of the Jharkhand state agreed with that at the country level, whereas the
performance of the Bihar state, in comparative terms, was in shambles.
Nevertheless, in both the states, all the sectors were observed to have experienced
a deceleration in TFP growth during the second decade vis-a-vis the first
decade, while at the country level, TFP growth showed an improvement in all
the sectors (excepting Secondary and Tertiary-2).

5.3. Growth Accounting

An accounting of the average annual rate of growth in the domestic product is
needed after having determined the year-to-year changes in TFP indexes and
growth in factors of production and TFP (as measured through the translog
index). In other words, our interest lay in making a decomposition of economic
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growth into components associated with changes in factor inputs and the Solow
residual (which reflects technological progress and other elements). Growth
accounting analysis was done for each of the three economies and presented

below for Bihar (Table 8), Jharkhand (Table 9), and India (Table 10).

In Bihar, the average annual rate of growth in real NSDP during the entire
study span was at a rate of 4.6 percent per annum, of which the contribution
of labor (60.2 percent) was much larger than that of capital (28.3 percent),
thereby leaving a contribution of just about 11.5 percent attributable to TFP
growth (Table 8). Labour has been the prime mover of growth in virtually all
sectors (except for the primary sector, wherein labor could account for only 8.6
percent as against an accounting of 50.3 percent due to capital). Notably, the
contribution due to TFP growth has drastically fallen from 42.8 percent during
the first decade of this century to as bad as (-)4.4 percent during the second
decade. The findings are a clear indication of the rather dismal performance of
the Bihar economy on the productivity front. The primary sector was the lone
sector which has portrayed a consistent picture of the contribution of TFP
(40.1 percent during the first decade versus 42.2 percent during the second
decade of this century ). Unfortunately, the contributions due to TFP in the
overall rate of growth have slipped during the successive spans rather sharply,
not only in the secondary sector (from 30.0 to -18.3 percent) but in the services
sector (from 5.8 to -34.9 percent) as well.

In Jharkhand also, labor has been the prime mover of NSDP growth in
all the sectors (Table 9). But there existed a glaring point of difference! The
contribution of TFP (equaling 47.6 percent) was more than four times that
(equaling 11.5 percent) of Bihar. Although the contribution of TFP to the
growth rate of output has temporally declined in all the sectors, yet, on the
whole, the contributions in each of the sectors of Jharkhand state were, in
general, larger than the corresponding contributions of Bihar state. As an
exceptional case, the contribution of TFP to the rate of growth of output of the
primary sector was substantially higher (at 41.2 percent) in Bihar as compared
to that (11.1 percent) in Jharkhand.

As far as the productivity performance in aggregated Indian economy
(having grown at a rate of 5.8 percent) is concerned, the contribution of
labor (37.1 percent) was perceptibly larger than that of capital (20.1 percent).
Notably, TFP (with a contribution of 42.8 percent) happened to be the prime
mover of growth. However, the contribution of the source (i.e., TFP) has come
down marginally from 45.7 percent during the first decade to 41.8 percent
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Table8: Growth Accountingin respect of Major Sectors during Different
TimeSpans—Bihar

Time-Period Av. Annual Primary | Secondary | Tertiary-1 | Tertiary-2 | Tertiary | Aggregated
Growth Rate Economy
(%) in
2000 —-01 to Labour 0.50 1.35 1.97 3.66 2.83 1.25
2010-11 (10.44) (21.63) (62.71) (102.85) (82.8) (28.0)
Capital 2.37 3.03 2.00 -0.01 0.39 1.30
(49.43) (48.40) (63.64) (-0.04) | (11.37) (29.18)
TFI 2.87 4.38 3.99 3.66 3.22 2.55
(59.87) (70.03) | (126.35) | (102.81) | (94.17) (57.18)
TFP 1.92 1.88 -0.83 -0.10 0.20 1.91
(40.13) (29.97) | (-26.35) (-2.81) (5.83) (42.82)
NSDP 4.79 6.26 3.15 3.56 3.42 4.47
(100.00) | (100.00) | (100.00) | (100.00) | (100.00) | (100.00)
2011 -12to Labour 0.17 6.35 5.10 6.56 6.03 3.54
2020 -21 6.70) | (92.69) | (84.52) | (150.57) | (120.77)| (76.53)
Capital 1.30 1.75 1.93 0.09 0.70 1.29
(51.12) (25.57) (31.97) (2.04) (14.09) (27.86)
TFI 1.47 8.10 7.03 6.65 6.74 4.83
(57.82) | (118.26) | (116.49) | (152.61) | (134.86) | (104.38)
TFP 1.07 -1.25 -1.00 -2.29 -1.74 -0.20
(42.18) | (-18.26) | (-16.49) | (-52.61) | (-34.86) (-4.38)
NSDP 2.53 6.85 6.04 4.36 5.00 4.63
(100.00) | (100.00) | (100.00) | (100.00) | (100.00) | (100.00)
2000 01 to Labour 0.28 4.63 4.02 5.56 4.93 2.75
2020 - 21 8.57) | (69.61) | (79.82) | (136.22) | (110.72) | (60.19)
Capital 1.67 2.19 1.96 0.06 0.60 1.29
(50.28) (32.99) (38.79) (1.42) (13.37) (28.30)
TFI 1.95 6.82 5.98 5.62 5.52 4.05
(58.85) | (102.60) | (118.61) | (137.64) | (124.09) | (88.49)
TFP 1.36 -0.17 -0.94 -1.54 -1.07 0.53
(41.15) (-2.60) (-18.61) | (-37.64) | (-24.09) | (11.51)
NSDP 3.31 6.64 5.04 4.08 4.45 4.57
(100.00) | (100.00) | (100.00) | (100.00) | (100.00) | (100.00)

during the second decade of this century (Table 10). Over the two time spans,
the Secondary sector has witnessed the biggest loss (from 46.2 to -0.3 percent)
in productivity, followed next by the Primary sector (from 15.1 to 3.7 percent).
The performance of the services sector (aggregated as well as disaggregated) has
remained fairly consistent.
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Table 9: Growth Accounting in respect of Major Sectors during Different Time
Spans — Jharkhand
Time-Period | Av. Annual | Primary | Secondary | lertiary-1 | Tertiary-2 | TIertiary | Aggregated

Growth Rate Economy
(%) in
2000- 01 to Labour 0.85 0.74 2.28 5.44 3.88 1.64
2010 -11 19.31) | (122) | (27.88) | (86.90) | (55.16) | (28.69)
Capital 0.41 -2.13 -0.12 0.01 0.13 -1.61
9.39) | (-35.26) | (-1.51) | (0.09) (1.82) (-28.11)
TFI 1.27 -1.39 2.16 5.44 4.00 0.03
(28.70) | (-23.006) (26.37) (86.99) (56.98) (0.58)
TFP 3.14 7.43 6.03 0.81 3.02 5.69
(71.30) | (123.06) | (73.63) (13.01) (43.02) (99.42)
NSDP 441 6.04 8.18 6.26 7.03 5.72
(100.00) | (100.00) | (100.00) | (100.00) | (100.00) (100.00)
2011 -12 to Labour 2.09 5.87 5.18 6.66 6.12 4.13
2020 -21 (91.54) (95.36) (50.03) (90.12) (69.22) (64.84)
Capital 1.34 0.89 0.54 0.18 0.41 0.77
(58.63) (14.44) (5.20) (2.40) (4.64) (12.15)
TFI 3.42 6.75 5.72 6.83 6.53 4.90
(150.17) | (109.80) (55.23) (92.52) (73.86) (76.99)
TFP -1.14 -0.60 4.63 0.55 2.31 1.46
(50.17) | (-9.80) | (44.77) | (7.48) | (26.14) | (23.01)
NSDP 2.28 6.15 10.35 7.39 8.85 6.39
(100.00) | (100.00) | (100.00) | (100.00) | (100.00) | (100.00)
2000 - 01 to Labour 1.66 4.10 4.18 6.23 5.35 3.27
2020 -21 (55.10) (67.04) (43.52) (89.12) (65.07) (53.22)
Capital 1.02 -0.15 0.31 0.12 0.31 -0.05
(33.79) (-2.49) (3.23) (1.69) (3.81) (-0.79)
TFI 2.68 3.94 4.49 6.35 5.66 3.22
(88.89) | (64.55) (46.75) (90.81) (68.88) (52.43)
TFP 0.33 2.17 5.11 0.64 2.56 2.92
(11.11) | (35.45) (53.25) (9.19) (31.12) (47.57)
NSDP 3.01 6.11 9.6 7.00 8.22 6.14
(100.00) | (100.00) | (100.00) | (100.00) | (100.00) | (100.00)
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Table 10: Growth Accounting in respect of Major Sectors during Different
Time Spans — India

Time-Period | Av. Annual | Primary | Secondary | lertiary-1| Tertiary-2 Tertiary | Aggregated
Growth Rate Economy
(%) in
2000 — 01 to | Labour 1.09 1.38 2.37 4.08 3.26 1.74
2010 -11 (31.43) (24.56) (40.43) (52.28) (46.92) (32.80)
Capital 1.82 1.57 1.20 0.01 0.46 1.12
(53.50) (29.25) (20.58) (0.15) (6.61) (21.46)
TFI 2.90 2.95 3.57 4.10 3.72 2.86
(84.93) (53.81) (61.01) (52.43) (53.53) (54.26)
TFP 0.42 2.50 2.22 3.57 3.12 2.34
(15.07) (46.19) (38.99) (47.57) (46.47) (45.74)
NDP 3.32 5.45 5.78 7.66 6.84 5.20
(100.00) | (100.00) | (100.00) | (100.00) | (100.00) | (100.00)
2011-12 to | Labour 1.09 4.66 3.23 3.94 3.73 2.39
2020- 21 (43.28) (75.00) (37.78) (53.36) (47.13) (38.73)
Capital 1.33 1.57 1.72 0.26 0.71 1.20
(53.05) (25.26) (20.08) (3.45) (8.99) (19.42)
TFI 2.42 6.24 4.95 4.20 4.44 3.59
(96.33) (100.26) (57.86) (56.81) (56.12) (58.15)
TFP 0.09 -0.02 3.60 3.19 3.47 2.58
(3.67) (-0.26) (42.14) (43.19) (43.88) (41.85)
NDP 2.51 6.22 8.56 7.39 7.91 6.17
(100.00) | (100.00) | (100.00) | (100.00) (100.00) (100.00)
2000 — 01to | Labour 1.09 3.53 2.93 3.99 3.57 2.17
2020 - 21 (38.95) (59.30) (38.62) (53.33) (47.3) (37.1)
Capital 1.50 1.57 1.54 0.17 0.62 1.17
(53.75) | (26.40) | (2025) | (2.28) (8.28) (20.09)
TFI 2.59 5.10 4.47 4.16 4.19 3.34
(92.70) (85.70) (58.87) (55.61) (55.58) (57.19)
TFP 0.20 0.85 3.13 3.32 3.35 2.50
(7.30) (14.30) (41.13) (44.39) (44.42) (42.81)
NDP 2.79 5.95 7.60 7.48 7.54 5.84
(100.00) | (100.00) | (100.00) | (100.00) (100.00) (100.00)

In a nutshell, TFP was the main contributor to output growth of both the
states during the first decade, whereas the slot got occupied by the labor force
during the second decade. However, in the overall Indian economy, TFP has
continued to remain the prime source of economic growth during the entire
study span.
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6. CONCLUSIONS AND POLICY IMPLICATIONS

This paper tries to analytically gauge the contribution of total factor productivity
to output expansion in major sectors of the neighboring developing states of
Bihar and Jharkhand vis-2-vis the overall Indian economy. The performance of
Jharkhand has been perceptibly superior to that of Bihar as per the main finding
of the TFP analysis. Nevertheless, all the sectors in each of the two states have
undergone a temporal deceleration in TFP growth, thereby pointing toward
the ineffectiveness of economic reform measures to induce technical progress
in the states. However, in the overall Indian economy, various sectors (except
Secondary and Tertiary-2) experienced productivity improvement over time.
Further, TFP contributed the most to output growth of both the states during
the first decade (2000-01 to 2010-11), while labor acted as a prime mover
during the second decade (2011-12 to 2020-21). Whereas, on the other hand,
it was the TFP growth that acted as the major source of economic growth in
the aggregated Indian economy during the entire study span. The findings,
thus, signify that although liberalization policies have shown desirable results
at the aggregated level, there has been a considerable variation in the speed and
extent of implementation of the reform measures across the states. Therefore,
for the states (particularly Bihar) to surge ahead, it is imperative to address
regional problems to enhance TFP, which has become virtually synonymous
with economic growth. The provision of better health infrastructure, and
increased skill formation activities viz education and training programs might
help in this direction.
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