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[[ Abstract ]]

Sugar is an important ingredient which is unavoieab our day to day life. The prime
objective of the study is to find out the sourcéproductivity growth in selected Indian
sugar companies. The study is based on the segoddt collected from the electronic
data base “PROWESS” compiled by the Centre for kdomig Indian Economy (CMIE).
The inference made in the present study reveatsotitaof 33 companies 29 companies
productivity declined whereas 3 companies evidermeductivity gain. On the whole
the deteriorating productivity was due to techniegress at (-) 20.50 per cent along with
positive efficiency change at 19.20 per cent inltiddan sugar industry. In other words
the positive sign of efficiency along with negatsign of technology suggested that there
is a declining in the total factor productivity gvih.

INTRODUCTION

Globally, Sugar is mainly extracted from either awgne or sugar beet. Around 80 per
cent of global sugar is extracted from sugarcand,ramaining 20 per cent from sugar
beet. In India, sugar is extracted from sugarcaegar industries development is
backbone to economic development of the natiorndina, sugar industry is the second
largest agro-based industry and it contributes ifsogmtly to the socio economic
development of the nation. The sugar industry eggld.5 million workers and also
provides substantial indirect employment throughioees ancillary activities. Indian
Sugar Mills Association has lowered India’s 2018<€i®jar production estimated by
11.26 per cent at 315 lakh tonnes as comparedst@adtlier estimate of 355 lakh
tonnes. Sugar production during the current 201&%$9is being reported to be lower
than what was expected about 3-4 months back. T io the three main sugarcane
growing States, namely, Uttar Pradesh, MaharasimdaKarnataka which contribute for
around 80 per cent of country’s sugar, have alhbesversely impacted due to various
reasons.

REVIEW OF EARLIER STUDIES

Datturaya Shivaraj and Tumkunte Devidas (2018) studied the growth and
performance of Indian sugar industry: special mfee to Karnataka Sugar Industry.
Sugar industry contributes an estimated Rs. libbithnnually to national exchequer and
treasuries of various state Governments by wayxafse duty and purchase tax on
Sugarcane. Sugarcane farmers and their familiesbaumver 45 million, constituting
about 7.5 per cent of the rural population.

Ganeshgouda et al., (2016) analyzed the performance of sugar industry in majo
sugar producing states of India relating to varigasameters such as area under
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sugarcane, sugarcane production, productivity ajastane, sugar production, cane
utilization for sugar production, number of facesiin operation, installed capacity,

capacity utilization, sugar recovery percent andation of cane crushing. The growth

rate techniqgue was employed to assess the perfoar@nsugar factories for the period

1985-86 to 2012-13. The results of the study reack#hat majority of the states showed
positive significant growth in the area under sugae, sugarcane yield, sugarcane
production, number of sugar factories in operatiotiljzation of sugarcane for sugar

production, installed capacities and sugar producti

Patil (2011) examined the liquidity position of the industry te basis of some
ratios; the data was collected from the publishetlal reports of the sugar industry over
the period 2005-06 to 2009-10. For analyzing thdéopmance of liquidity management
of the industry, ratio analysis, comprehensive reast, and Spearman’s rank correlation
analysis have been used. To test the significahaelationship between liquidity and
profitability rank correlation coefficient and steruts ‘t’ test have been employed.

Fare et al., (1994) analysed productivity growth, technical progressd a
efficiency Change in 17 OECD countries over thequet979-98. The data was obtained
from the Penn World Tables. These data built frome toenchmark studies of
International Comparison programmes of United Netidlational Accounting data. A
non-parametric method (activity analysis) was usedcompute productivity growth.
They concluded that US productivity growth is stighhigher than the average, all of
which is due to technical change. Japan’s produgtigrowth is the highest in the
sample, with almost half due to efficiency change.

METHODOLOGY
MALMOQUIST PRODUCTIVITY INDEX

The Data Envelopment Analysis (DEA) is a specialthmmatical linear
programming model and test to assess efficiencypaoductivity. It allows use of panel
data to estimate changes in total factor produgtiend breaking it down into two
components namely, technological change (TC) adldnieal efficiency change (TEC).
TFP growth measures how much productivity growsleclines over time. When there
are more outputs relative to the quantity of givaputs, then TFP has grown or
increased. TFP can grow when adopting innovatiamsh sas electronics, improved
design, or which we call “technological change” JT@FP can also grow when the
industry uses their existing technology and ecoromputs more efficiently; they can
produce more while using the same capital, labadrtachnology, or more generally by
increases in “technical efficiency” (TEC). TFP cbhanfrom one year to the next is
therefore comprised of technological change andgbs in technical efficiency. The
TEC is further decomposed into pure technical ifficy change (PTEC) and scale
efficiency change (SEC).

This study uses the output-oriented model of DEAfMpuist to put much weight
on the expansion of output quantity out of a gienount of inputs. Therefore, TFP
index is a ratio of the weighted aggregate outpotseighted aggregate inputs, using
multiple outputs and inputs. Input and output qitiest of industries are sets of data used
to construct a piece-wise frontier over the datantso Efficiency measures are then
calculated relative to this frontier that represean efficient technology. The best-
practice industry determines the production frantikat is, those that have the highest
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level of production given a level of economic inpuRoints that lie below the piece-wise
frontier are considered inefficient while pointsathlie on or above the frontier are

efficient. Since many inputs are used, and shangtputs may be produced, the
Malmquist approach was developed to combine inpmt$ outputs and then measure
changes.

The Malmquist index measures the total factor petidity change (TFPC),
between two data points over time, by calculating tatio of distances of each data
points relative to a common technology.

As per Malmquist Productivity Index (MPI) approadbtal factor productivity
can increase not only due to technical progressti(gh of frontier) but also due to
improvement in technical efficiency (catch-up). §hjpproach has become quite popular
because: (i) it does not require price data, tloeeeSuitable when price data are not
available or price data are distorted, (ii) it sesh much weaker behavioural assumptions,
since it does not assume cost minimizing or revenagimizing behaviour, (iii) it uses
time serious data and provides a decomposition roflyztivity change into two
components — technical change and technical effigichange. The significance of the
decomposition is that it provides information oe #ource of overall productivity change
(Singh and Agarwal, 2006).

The measurement of the Malmquist productivity ingeRased on distance functions.
For simplicity, z' = (xt , y‘) and z'"' = (x”l, y“l), wherex' is the vector of inputs used
in production and/ is the vector of outputs. Now, for each time periel,.....T,the
output distance function is defined as follows:

D‘(z )=inf{6?: y' 160P" (x)}
= [sup{@: y' O P‘(x)}]_1 (1)

where superscript and D' denote that technology in peridds used as the reference
technology.é is scalar, and its value is the efficiency scaredach production activity.
It satisfiesO< @ <1 for a non-negative output level, with a value ohdicating a point of
the frontier, and thus a technically efficient puotion activity. This output distance
function is defined as the reciprocal of the maXimaportional expansion of output
vectory' with the given input vector'in relation to the technology it

The Malmquist productivity index is defined as éolis:

+1
TFP=M'= [;t(z;t ) ) (2

This formulation is called the output-oriented Mglmst productivity index in period
M' (Z**,z), where the technology in period t is the refereteofinology for two differing
pairs of outputs and inputs. Alternatively, we cifine M™* where the technology in
periodt+1 is employed as the reference technology.

Consistent with the study of Faet al, (1994), the output-based Malmquist
productivity index is defined as the geometric meatwo output-distance functions, in
order to avoid selecting an arbitrary benchmark:
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M (ZHl, Zt ) - [M t.M t+1]}/2

()Y o ()T
{(%ﬁ(ﬁ}j{%ﬁ&f ))ﬂ ©

Equation (3) can be rewritten as:

wen2)-( il SN 2 o

where the ratio outside the brackets measureshtuege in relative efficiency betweéen
andt+1, and the geometric mean inside the brackets measiueeshift in frontier. That
is, the Malmquist productivity index can be decosgminto change in efficiency and
change in technical progréss

In a previous empirical worki-are et al., (1994) utilized non-parametric linear-
programming techniques. As can be seen in (3"),mwst solve four different linear
programming problems:D'(7), D'Z*'), D"!(Z), and D" (Z*'). Calculating the
Malmquist index relative to the variable returnssiale technologyD}(zt) for each

industry, jOk =1,.....,K, one of the four different linear programming peabk, can be
stated a5

Di(z)" =maxs, | (4)

K

subject tod, y; ; < > W, Y., m=1,..., M (4a)
k=1

K

D WXy %, n=1,..N (4b)

k=1

W 20k=1,...K (4¢)

wheren = 1,....,Nare inputsm = 1,....,Mare outputs, andv, is an intensity variable

indicating the production intensity of a particukactivity. (Here, each industry is an
activity). These intensity variables are used agte in taking convex combinations of
the observed outputs and inputs in both (4a) abyl @om Equation 4, the reciprocal of
the output distance function can be used to fire rtlaximum ofé&, which gives the
maximal proportional expansion of output given ¢oaiats (4a)—(4).

For the other distance functions, the computatibB's'(Z*') is exactly the same as
(4), wheret + 1 is substituted fot. Two other distance functions require information

from two periodsD'(Z**) can be computed by replacing, ; and X, ; in (4a) and (4b)

! SeeFareetal., (1994) for a graphical explanation.

2 Ray and Desli (1997) emphasized the importance of variable-returnsstdes{/RS in using a reference
technology. In some cases, however, WS method has an infeasible solutiiRay and Dedli, 1997,
p.1037). In response tRay and Dedli (1997), Fare et al., (1997) commented that constant-returns-to-scale
captures long-run results, whereas YiRSis appropriate for the short-run. Since our stadglyzes the
long-run productivity trend for 2000 to 2016, wesube method dfare et al., (1994).
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t+1
m,j

with y.% and x;'", respectively, an®"*(Z) is the same aB'(Z*"), where the andt + 1

superscripts are exchanded

The output-oriented Malmquist indices of produdtivihange are computed using the
data envelope approach discussed below. We usembthuter software DEARCodlli,
1996) to calculate these indices.

The following tables presented estimated mean salre geometric mean of
Malmquist indices viz; total factor productivity ahges (TFPCH), decomposed into
technical efficiency change (EFFCH) and technolalgahange (TECHCH). TECHCH is
further decomposed into pure technical efficienbprge (PECH) and scale efficiency
change (SECH). The companies are arranged in ddisgeorder of their Malmquist
productivity indices (TFPC). The value of TFPC heglthan unity reveals productivity
growth and lower than one indicates decline in pobidity. Percentage change in
productivity is given by (TFPC-1) x 100. The samkerapplies to other indices presented
in the table.

The total factor productivity change can be decosepgas,
TFP change = Technical efficiency change (catchimgffect)
x Technical change (frontier efje
Further technical efficiency change decomposed as,
Technical efficiency change = Scale ediidy change x Pure efficiency change
DATA AND VARIABLES

The study is based on the secondary data colléatedthe electronic data base
“PROWESS” compiled by the Centre for Monitoring i Economy (CMIE). The data
base consists of data on various aspects of Imdarufacturing and is compiled from the
annual reports submitted by the firms. The compangl data were obtained from the
electronic database PROWESS, and there are 13&nlsdgar companies listed in CMIE
database out of which 33 companies are selectedebrt2000 and 2016.

Output

Gross value added, calculated by deleting totatimses of intermediate inputs
from gross outputswas taken as a measure of output, and was theatetefby the
wholesale prices index of the sugar industry, whhnbase of 2004 = 100.

Capital

The PROWESS database provides total fixed assetsoheaccumulated
depreciation, including capital work-in-progressd amvalued assets, if any. The total
fixed assets were deflated by the wholesale prindex of machinery and machine
products, and thus real total fixed assets werkided in the function as a measure of
capital stock.

L abour

The PROWESS database does not provide employméaitsdd o estimate the
number of workers engaged in an industry, the @eeraage rate of the industry
concerned was calculated from the ASI data foyedirs of the study. The average wage
rate was estimated by dividing the total emolumeainthe industry by the number of
workers in the industry. This average wage ratéaiobd from the ASI data, was then
used to divide the total wages and salary of eadtstry, in order to estimate the number
of workers in the industry.

% SeeCodlli (1996), p.27 for more details.
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Tablel
Sour ces of Total Factor Productivity Changein Selected Indian Sugar Companies

Companies TFPCH | EFFCH | TECHCH | PECH | SECH

Bajaj Hindusthan Sugar Ltd. 0.973 1.195 0.814 1.052 1.136
Balrampur Chini MillsLtd. 1.000 1.255 0.796 1.059 1.185
Bannari Amman SugarsLtd. 0.974 1.213 0.803 1.034 1.173
Dalmia Bharat Sugar & Inds. Ltd. 0.949 1.192 0.796 1.004 1.187
Dhampur Sugar MillsLtd. 0.987 1.252 0.789 1.056 1.186
Dharani Sugars & ChemicalsLtd. 0.944 1.132 0.834 0.990 1.143
E | D-Parry (India) Ltd. 0.917 1.178 0.779 0.98Y 1.193
Gayatri SugarsLtd. 0.951 1.152 0.825 1.03¢ 1.112
Gobind Sugar MillsLtd. 0.962 1.234 0.780 1.056 1.169
K C P Sugar & Inds. Corpn. Ltd. 0.927 1.214 0.763 1.002 1.212
K M Sugar MillsLtd. 1.005 1.247 0.806 1.110 1.123
Kesar EnterprisesLtd. 0.920 1.211 0.759 1.019 1.188
Kothari Sugars & ChemicalsLtd. 0.987 1.217 0.811 1.044 1.166
Mawana Sugars L td. 0.948 1.217 0.779 1.018 1.195
Modi Industries Ltd. 0.975 1.269 0.768 1.060 1.197
Naraingarh Sugar MillsLtd. 0.842 0.996 0.845 1.000 0.996
Oudh Sugar MillsLtd. [Merged] 0.945 1.234 0.766 1.022 1.2Q7
Parrys Sugar Inds. Ltd. [Merged] 0.923 1.110 0.832 1.010 1.099
Ponni Sugars (Erode) Ltd. 0.922 1.188 0.776 1.048 1.133
Prudential Sugar Corpn. Ltd. 0.858 1.060 0.809 1.138 0.936
Rajshree Sugars & ChemicalsLtd. 0.962 1.234 0.780 1.060 1.164
Rana SugarsLtd. 0.957 1.189 0.806 1.053 1.128
Riga Sugar Co. Ltd. 0.948 1.215 0.780 1.061 1.145
SB E C Sugar Ltd. 1.051 1.291 0.814 1.189 1.086
Seksaria Biswan Sugar Factory Pvt.

Ltd. 0.972 1.246 0.780 1.076 1.158
Shree Ambika SugarsLtd. 0.975 1.174 0.831 1.028 1.148
Shree Renuka SugarsLtd. 1.051 1.257 0.836 1.132 1.110
Sir Shadi Lal EnterprisesLtd. 0.930 1.218 0.764 1.028 1.191
Thiru Arooran Sugars Ltd. 0.937 1.150 0.815 0982 1.171
Triveni Engineering & Inds. Ltd. 0.940 1.234 0.762 1.000 1.234
Ugar Sugar WorksLtd. 0.989 1.280 0.773 1.055 1.213
United Provinces Sugar Co. Ltd. 0.906 1.148 0.789 1.008 1.145
Uttam Sugar MillsLtd. 0.786 0.996 0.789 0.996 1.000
Sugar Industry Mean 0.947 1.192 0.795 1.041 | 1.144

Source: CMIE: Centre for Monitoring Indian EconoPRROWESS database.
Note: All Malmquist index averages are geometri@anse

RESULTSAND DISCUSSION
ESTIMATES OF COMPANY MEANS OF TOTAL FACTOR PRODUCTIVITY
GROWTH DURING THE STUDY PERIOD
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Table 1 presents the estimation of Malmquist Pcbditly Index (MPI) for
companies of Indian sugar industry. The given MPthe geometric mean of the thirty
three companies for the study period (2000 to 20I6¢ industry as a whole witnessed
the deteriorated change in the productivity groath this was due to negative growth of
(-) 5.30 per cent during the study period.

Out of thirty three companies, three companiesorted productivity
improvement while twenty nine companies recordemtipctivity deterioration and one
company found that no change in productivity durihg study period. The maximum
productivity growth was found in Shree Renuka Ssdamited and S B E C Sugar
Limited at 5.10 per cent and it contributed efficg change positively whereas technical
change contributes negatively. Followed by K M Sulgéls Limited productivity gain
at 0.50 per cent and positively contributed efficig change of 24.70 per cent and
technology regress of -19.40 per cent during theogeunder review. It could be
observed that these two companies’ productivityngeas due to positive and high in
efficiency change.

There twenty nine companies witnessed productidiggerioration during the
period in the Indian sugar industry. In the casdJdbm Sugar Mills Limited it was
observed that maximum productivity worsened at2()40 per cent due to the poor
results in both efficiency change at (-) 0.40 pentcand (-) 21.10 per cent in technical
change. There are three companies are the soleibctots of efficiency to the
productivity gain. The result implies that thesereth companies’ productivity
improvement contributed to more than unity in efficy change. It is also observed in
the result of one company that there is no chandled productivity improvement during
the period under review.

The change in the efficiency result was due tongka in both pure and scale
efficiency. The technical efficiency deterioratedd out of 33 companies as a result of
19.20 per cent in the industry average. This irengatrend was due to increasing of
both scale efficiency change at 14.40 per centpamd efficiency at 4.10 per cent. In the
case of pure efficiency change there was more thaty in twenty three companies
while thirty companies in scale efficiency change.

CONCLUSION

The inference made in the present study revealsahtof 33 companies 29
companies productivity declined whereas 3 compagigdenced productivity gain. On
the whole the deteriorating productivity was dueetchnical regress at (-) 20.50 per cent
along with positive efficiency change at 19.20 pent in the Indian sugar industry. In
other words the positive sign of efficiency alongthwnegative sign of technology
suggested that there is a declining in the totabfgproductivity growth.

REFERENCES:

1. Coelli, Tim (1996), “A guide to DEAP Version 2.1: Mata Envelopment
Analysis (Computer) Program.” CEPA Working Papel086 University of New
England, Australia.

2. Datturaya Shivaraj and Tumkunte Devidas (2018),0%@h and Performance of
Indian Sugar industry: special reference to KaketaSugar Industry”,
International Journal of Current Trends in Scieand Technology, Vol. 8, No.
01.

WWW.oiirj.org ISSN 224-9598 | Page 209




Online International Interdisciplinary Researchrdal {Bi-Monthly}, ISSN 2249-9598, Volume-09, F&l019 Special Issue (04)

3. Fare, Rolf; S. Grosskopf, M, Norris, and Z. Zartf04), “Productivity Growth,
Technical Progress, and Efficiency Change in Imialsged Countries.”
American Economic Review, Vol. 84, pp.66-83.

4. Ganeshgouda Patil 1., Mahajanashetti S. B, and Batnanagouda |. (2016),
“Performance of Sugar Industry in Major Sugar Podg States of India”,
International Journal of Agriculture Science, Volss. 61, pp. 3414-3417.

5. PatiLR.M (2011) “Liquidity Management: A case spuaf Godavari Bio-
Refineries (GBR)”, Southern Economist, Vol.50 Np®234-36.

6. Ray, S.C. and E. Desli (1997), “Productivity Growffechnical Progress, and
Efficiency Change in Industrialized Countries: Coemt” American Economic
Review, Vol. 87, pp.1033-1039.

7. Singh S.P and Shivi Agarwal, (2006), “Total Facteroductivity Growth,
Technical Progress and Efficiency Change in Sugdudtry of Uttar Pradesh,”
The Indian Economic Journal, Vol.54, No.2, pp.59-82

8. https://www.alphainvesco.com/blog/indian-sugar- sty

9. http://currentsciences.info/index.php/ctst/artizciew/217

10. http://informaticsjournals.com/index.php/bims/ddigiew/16249/13595

11. https://economictimes.indiatimes.com/news/econogngalture/isma-has-
lowered-indias-2018-19-sugar-production-estimatetby26/articleshow

WWwWw.oiirj.org ISSN 224-9598 | Page 210




