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Agro-based sector, which is one of the major upcoming industrial sectors in India, promotes integrated development of
both agriculture and industry. It binds and strengthens industrial and agricultural linkages. Sugar industry is one of the
most prominent agro-based manufacturing industries in India. At present, it is the second largest agro based industry of
India after textile industry. India is the world's largest consumer of sugar and second largest producer of sugar in the
world after Brazil. This was one of the worst hit sectors by Great Recession that world economy suffered during 2007-
2009.Looking at the strategic impact of the global crisis on the Indian Sugar Industry, an attempt is made to compare and
analyse the growth of Sugar Industry in India during pre and post-recession period. Present study attempts to analyse the
growth of Sugar Industry in relation to five growth parameters namely: number of factories, number of employees,
productive capital, profits and net-value added for a period of 24 years from 1993-94 to 2016-17; which is bifurcated into
two: pre-recession period ranging from 1993-94 to 2007-08 and post-recession period ranging from 2008-09 to 2016-17.
Simple growth rates and compound annual growth rates have been calculated for various parameters considered for
growth. Using t-test, it wasprimarily concluded that there is significant difference in growth of Sugar Industry in India

ABSTRACT

during the pre-recession and post-recession period.

SECTION-I

INTRODUCTION

Agro-based industries are those industries which depend on
agricultural products as primary raw-material. Agro-
industries play an important role in strengthening industrial
and agricultural linkages which in turn promotes integrated
development of both agriculture and industry. The Agro-
based manufacturing sector of agro-industry consists of many
industries such as textile, paper, sugar, wood and wood
products, rubber, etc. Indian Sugar industry which at present
is the second largest agro-based industry of India after textile
industry has always been a focal point for socio-economic
development in the rural areas. It provides livelihood to
nearly 50 million sugarcane farmers and a large number of
agricultural labourers. India is the largest sugar consumer
and second largest producer of sugar in the world. It has a
total turnover of Rs. 500 billion per annum. It is also occupies
the first place in the production of 'Gur' and 'Khandsari'.There
are over 460 sugar mills in different parts of the country.
(indiamirror.com/Indian-industries/sugar.html)

Growth of any sector/industry depends on a number of micro
and macro political, economic, financial, legal, social and
other factors. One important criterion for growth analysis is
the phase of business cycle which an economy goes through.
'The Great Recession' from 2007-2009 was one sub-par phase
for the world economy. The fall in subprime mortgage market
in the United States (U.S.) was the origin of this recession. This
situation was attributable to a mix of risks that developed in
the financial system, combined with a chain of incidents that
started with the flopping of the U.S. housing scene. This
recession technically dates from December 2007 to June 2009
owing to a conglomerate of banks not being able to fund
businesses and home-loan borrowers repaying debts instead
of seeking new loans and spending. This led to a cascading
effect for all global economies. China, Japan, Hong Kong,
India and other Asian markets were soon affected and
vulnerized by this crisis in the U.S. The Indian scenario was
still reasonable with GDP growth rate declining from 9% in
2007-08 to 7.8% in the first and second quarter of 2008.
However, with the crash of Wall Street in September 2008,
India faced a massive downfall in the growth numbers with
5.8%, 5.8% and 6.1% respectively for the next three financial
quarters. (economictimes.indiatimes.com, article by
Swaminathan SA Aiyar)
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In India, one of the worst hit sectors was 'Sugar Industry' which
played a key role in the nation's economy in terms of
contribution to industrial production, GDP and export
earnings. Recession created a situation where our farmers
were hard hit by credit crisis, low demand for their produce
and also low demand in export markets for Indian products.
This reduced demand ultimately affected the profitability of
the industry.

Hence, looking at the strategic impact of the global crisis on
the Indian sugar industry, an analysis of the growth of Indian
Sugar Industry during the great recession that the world
economy suffered during 2007-2009 is very important and
much needed. Therefore, this study makes an attempt to
compare and analyse the growth of Sugar Industry in India
during pre and post-recession period..

This research paper includes the following sections
presented next. To begin with, literature review of past work
done in this field is discussed. It is followed by objectives,
proposed hypothesis, research methodology, an analysis of
growth of Sugar Industry in India during pre and post-
recession period, results from hypothesis testing, and finally
the conclusion.

SECTION-II

REVIEW OF LITERATURE

Aliterature review is an evaluative report of information found
in the literature related to selected area of study. Table 1
depicts prior studies in this field.

Table 1:Review of Literature
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SECTION-III

OBJECTIVES OF THE STUDY

Following are the main objectives of this research.

A. To study the growth of sugar industry in India during pre
and post-recessionperiod.

B. To compare the growth of sugar industry in India during pre
and post-recession period.

C. To give suggestions for the growth of sugar industry in
India.

SECTION-IV

PROPOSED HYPOTHESIS OF THE STUDY

Based on the data of selected growth parameters for Sugar
Industry in India during pre and post-recession period, the
research proposes following hypothesis.

There is no significant difference in the growth of Sugar
Industry in India between the pre-recession and post-
recession period.

SECTION-V

RESEARCH METHODOLOGY

For the purpose of this study the parameters used for studying
growth, time period and tools used for analysis are discussed
asfollows.

A. Study Parameters

For the current research, growth of sugar industry is analysed
on the basis of five parameters - number of factories,
employment, productive capital, profits and net-value added.
These five parameters constitute the most significant ones for
studying growth trends in any manufacturing sector.

B. Study Period

The period of study is 24 years from 1993-94 to 2016-17; which
is bifurcated into two: pre-recession period ranging from
1993-94 to 2007-08 and post-recession period ranging from
2008-09to 2016-117.

C. Tools used for analysis

Simple growth rates and compound annual growth rates have
been calculated for various parameters considered for
growth. These parameters have been selected as they are the
key indicators of growth of Sugar Industry in India. For this
research study, t test was applied using SPSS (version 24) to
test the hypothesis.

Simple growth rates, average annual growth rates and
compound annual growth rates at national level have been
calculated for various parameters; considered for the growth.
They are calculated as follows.

« Simple Growth Rate = Amount of current year-Amount of
previousyear X100

Amount of previous year

* Average Annual Growth Rate(AAGR) = (Growth Rate in
Period A + Growth Rate in Period B + Growth Rate in
Period C + [Other Periods]) / Number of Periods

¢ Compound Annual Growth Rate(CAGR) =
Value/StartValue)”(1/Years)-1

(End

Compound Annual Growth Rates (CAGR) was used to analyse
the growth of various selected parameters. This is because
CAGR is a better measure given the large Range and high
Standard Deviation of the data.

SECTION-VI

GROWTH OF SUGAR INDUSTRY IN INDIA DURING PRE
AND POST-RECESSION PERIOD

Growth of sugar industry in India is bifurcated into pre and
post-recession period as previously mentioned and studied
asfollows.

Table 2 depicts the growth in number of factories,
employment, productive capital, profits and net value added
for the Sugar Industry in India from 1993-94 to 2007-08 and
Table 3 depicts the growth in number of factories,
employment, productive capital, profits and net value added
for the Sugar Industry in India from 2008-09 to 2016-17.

Table 2: Growth of Sugar Industry in India during Pre-
Recession Period:Data from 1993-94 to 2007-08

Number of factories Total employees Productive capital Profits Net Value Added
Year
Numbers ::;"c:" Numbers f::'::‘, Rs. miflion :.":[: Rs. milliion :m m:.h m’;
155394 | 128 3,30,158 135090.80 453750 77950
199495 | 1361 | -L71 | 320,083 | 093 | 6573860 | 4745 | 1471640 | 19800 | B66L20 | a8
(199596 | 1291 | 138 | 3,80919 | 423 | 68,4040 | 365 | -2,00070 | 11429 | I8,18330 | 2375
199697 | 2039 | 57.94 | 354874 | 409 | 7380390 | 831 | 1468340 | 58031 |2130730 | 2459
199798 | 1230 | 4047 | 316607 | 1078 | 9552740 | 2943 | -AD62 9723 | 330620 | 6191
199598 | 1198 | 180 | 800,974 | 282 | 10175030 | 681 3 | 15620 | 99,06360 | 1406
1995-00 1,184 033 | 323099 | a7 | 10438750 | 259 -2,829.40 | -1,335.33 | 8083080 | 426
00001 | 1,062 | 1106 | 317,421 | -145 | 13487070 | 29.20 | 919220 | -224.88 | 4470060 | 870
0102 | 968 BES | 294,986 | 708 | 12988130 | ABS | 873000 | 484 | 4513080 0.4
0203 | 933 | 362 | 285760 | 060 | 13130080 | 125 | 20,2970 | 13231 | 3599740 | 1800 |
2003-04 7 600 | 2,78,865 | 720 | 13900680 | 588 | 2332330 | -1983 | 1880080 | 215 |
Wo40s | 250 308 | 2,04,608 | 1088 | 14737000 | 594 | 935040 | 6156 | 3556460 | 3738
200506 [1T] 365 | 160,586 | 652 | 1,77,277.80 | 2037 | 9,91580 | 206,08 | 5541450 | 4005 |
W06-07 4 .05 74,0719 519 2,02,840.30 1442 /77700 190 | 7821150 4114
00708 | 778 202 | 288,841 | 539 | 1,69264.90 | 3275 | 3136160 | -208.98 | 29,78830 | 6196
ANGR[X) ] an ] FETRT] 758
CAGR{%) 351 055 5.63 1412 131

Source:Industryoutlook.cmie.com

Table 3: Growth of Sugar Industry in India during Post-
Recession Period:Data from 1993-94 to 2007-08

Boviu iniucin | St onponn | Pesteese ] L. I 1.
Yoar Growth Growth Growth Growth

Numbers | L | Mambers | GO | Rmilion | SR | Remion | (CRC | Remmos [ R
200809 733 578 | 261692 | 940 | 32572940 | 2097 | 4294170 | -36.52 1482680 -16.54
EEEEED 150 | 255,757 | 074 | 38080030 | 1985 | -1541680 | 6410 53,866.10 11657
01011 | 895 | 2030 | 258199 | 325 | 45169430 | 1570 | T3 9434 | 8186100 AT
WAL | W6 | 133 | 26L42 | 253 | 45540 | 839 | 2403190 | 298220 | IA11LE0 B
Wi2Ad | 859 | 519 | 259,098 | 061 | 4sMAaA0 | L8l
Wikih | 79 | 82 | 240805 | A6z | azseii0 | 4e
WIA1S | 783 | 354 | 239817 | 324 | 4SLEILAD | -1k
Wisie | 780 | 238 | 307 | 309 | samane0 | aa
201617 741 500 | 227,785 | 199 | 538963.80 18
AAGR(%] 024 -1.58 [T
“ﬁﬂﬂ 0.14 =172 6.50

Source:Industryoutlook.cmie.com

A.Number of Factories

Number of factories includes all registered small, medium
and large units engaged in manufacture of sugar in India. As
per table 2 number of factories has decreased from 1283 units
in 1993-94 to 778 units in 2007-08. As per table 3, number of
factories has marginally increased from 733 units in 2008-09
to 741 units in 2016-17. This shows decline in number of
factories engaged in production of sugar in India during pre-
recession period where as only a marginal increase during
post-recession period.

As per table 2, it is observed that almost in all years, growth
rate innumber of factories has reduced. Only in the year 1996-
97,ithasincreased by 57.94%.Table 3 againindicates decline
exceptgrowthat20.3%in2010-11.

CAGR for post-recession period is 0.14%, which is a bit better
compared to that of pre-recession period which was at -
3.51%. Hence, there is significant difference in growth of
number of factories during pre and post-recession period.

B. Employment

Employment represents all workers and employees engaged
in sugar producing units in India. As per table 2, people
employed were 3, 30,158 in the year 1993-94 decreased to 2,
88,841 in 2007-08. As per table 3, people employed were 2,
61,692 in the year 2008-09 which reduced to 2,27,785in 2016-
17.

It is also observed from table 2 that employment had highest
fall during 1997-98 at -10.78% and 2004-05 at -10.88%. As per
table 3 all years except 2010-2011 have a negative growth
rates.

It is also observed that there is decline in growth during both
pre and post-recession period. CAGR of both pre and post-
recession period is negative at -0.95% and -1.72%

|
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respectively.This shows an alarming situation for the sugar
industry in terms of employment.

C. Productive Capital

Productive capital is the sum of fixed capital and working
capital employed in textile manufacturing sector as on
closing day of accounting year. As per table 2, productive
capital was 1, 25,090.8 million in the year 1993-94 this
increased to ¥ 2, 69,264.90 million in 2007-08. As per table 3,
productive capital was %3, 25,729.4 million in 2008-09 which
increasedto¥5,38,963.8 millionin2016-17.

From table 2, it is observed that productive capital indicated
an increase in growth rate each year and is highest at 32.75%
in 2007-08. As per table 3, it is observed that growth rate has
come down each year till 2014-15 after which it increased to
14.21%in2015-16.

CAGR for productive capital for pre-recession period was
5.63% and had come up to 6.5% for the post-recession
period. It is concluded that there is significant difference in
productive capital during pre and post-recession period.

D. Profits

Profits represent profit after-tax which is the final residual
amount of profit generated. It is calculated as: Total Revenue-
Total expenses including tax. As per table 2, profits were
4937.9 million in the year 1993-94 which decreased to loss of
%-31,361.6 million in 2007-08. As per table 3, loss were %-
42,941.7 million in the year 2008-09 which moved towards
profit of ¥13,153.6 million in 2016-17. In post -recession
period each year shows loss except the year 2016-17 which
finally resulted into some profit.

Table 2 shows that profits were fluctuating at a very high rate
each year. Both negative and positive growth rates are
observed year-on-year basis. Highest fall was in 1999-2000 at
-1339.33%. As per table 3, highest fall in profit was in 2011-12
at-2982.2%. Both periods show average negative growth rate
at-123.12% and -312.1% respectively.

CAGR for profits during post-recession period was -13.75%
which is slightly better compared to that of pre-recession
period which was at -14.12%; indicating revival trend during
post-recession period.

E. NetValue Added

Net value added is arrived at by deducting total input and
depreciation from total output. As per table 2, net value added
was % 24,779.5 million which has increased to %29,748.3
million in 2007-08. As per table 3, net value added was %
24,826.8 million in 2008-09 which has increased to 1,40,643.5
millionin2016-17.

In pre-recession period growth rate is very nominal. In the
year 2007-08 net value added showed a negative growth at -
61.96% which suggests on set of recession. During the post-
recession period, there is remarkable growth in net value
added. In 2009-10, the growth rate was 116.97% which
suggests improvement in the sugar industry and decreasing
effect of recession.

CAGR for net value added during post-recession period was
24.21% which was higher than pre-recession CAGR of 1.31%.
Net value added also shows a significant difference in growth
during pre and post-recession period.

It is concluded that Sugar Industry in India has achieved a
growth in number of factories, productive capital, profits and
net value added. Productive capita and net value added show
impressive and noteworthy growth during both pre and post-
recession period. Number of factories growth rate is better in
post-recession period but overall number of units has
reduced in 24 years. Profits have reduced during pre-
recession period but by the end of post-recession period they
|

have marginally improved. Employment is a matter of
concern during both pre and post-recession period. It is also
observed thatfrom the year 2007-08 all parameters except
employment and productive capital show a negative growth
rate in the year 2007-08 which suggests onset of effects of
recession on Sugar Industry in India.

F. Results from Hypothesis Testing

For the measure of significant difference in growth of Sugar
Industry in India during pre and post-recession period, the
study has applied t-test. Independent Samples t-test was
conducted on the data to check the validity of the hypothesis.

Table 4 describes the mean, standard deviation and standard
error mean for the two groups called pre-recession and post-
recession for analysis of five selected growth parameters for
sugar industry in India. The results of t-test are shown in Table
5.As it can be clearly depicted from Table 5, p-value for all the
five parameters is less than 0.05 which suggests that
hypothesis of the study is rejected. Therefore, we can
primarily conclude that there is significant difference in
growth of Sugar Industry in India during the pre-
recession and post-recession period. There can be several
reasons attributable to this phenomenon.

Table 4: Group Statistics for Select Parameters for Indian
Sugar Industry during Pre- Recession and Post-
Recession Period

Pasameter | tdensity N Mae | Swided Devisiion Stardurd Error Mean
[t [5] T | s

Numbor of Factorics e |5 (IR | BT S ESI I
| ProRoccssion | 15 | 02553333 I 30539 60141 T993. 1M1

Toll Evgityteh [T N T ] T AT

Pofocemion | 15| DI0S43667 SATES. 1R4ET 13990.35457

Productive Copeal - | —— W% | ORT T35 59587
| PreRecestion | 15 ATA006T TS73 410 BT

o | Poaircemiom |5 | D005 T0590 5E0T 7965961

| ProRoccasion 15 | 1937783 1300 05030 60119454

et e | PosRecemion | 0 [ msonsan A L

Table 5: Results of t-test for Significant Difference of
Growth of Sugar Industry in India during Pre-Recession
and Post Recession Period

-eeat for Fguality of Means.

Cevens's Tout for Exqualliy of Variances
Parameter T

Sag i df | Sig (2-taaled)
. Equal Varianoes Assamind 6141 | ooai | L

R Ty — L
Equal Variances Asssmed 513 [ & “ e
b Figual Variances Not Assamed S0 | 28T | o000
Fgaal Variances Assemed 0414 0828 el 000

e et Eqpaal Variances Not Assamed I XL RO T
Exal Variance 0614 o442 1653 i [IH

Pra e B IR 2 e
el Variances Asssmned 2398 016 307 1 0001
e alue Adae Tigpaal Vrianons Not Asssined 3475 | 99m U008

SECTION-VII

CONCLUSION

‘We can primarily conclude that there is significant difference
in growth of Sugar Industry in India during the pre-recession
and post-recession period.. In terms of productive capital,
profits and net value added, post-recession period shows
improvement compared to pre-recession period. This
suggests long term growth in Sugar Industry but at a very low
rate.Rate of growth rate in post-recession period in number of
factories is better than pre-recession period but overall
number of units in Sugar Industry has come down in 24 years.
The major parameter of concernis the employment. CAGR for
number of employees is negative in both pre and post-
recession period. Employment should be a major focus for
Sugar Industry, given the pressure on government for creation
of employment opportunities. The slump in employment in
the sugar sector can be attributed to challenges such as
higher cost of raw-materials, higher taxes, strong global
competition, fragmented and inefficient structure of sugar
sector, etc. The employment condition is further aggravated
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due to loss of jobs resulting from technology up gradations
and automation in the Sugar Industry.

Apart from this, Sugar Industry is running into losses. In fact
during post-recession period all years are showing loses
except the last year 2016-17. This poses an alarming situation
for the Sugar Industry. High cost of production, obsolete
machinery, large number of small-sized units etc. continue to
be challenges for Sugar Industry in India.Probably because
of all these factors, Sugar Industry is going through the
liquidity crunch inrecent times.

Hence, Sugar Industry requires corrective actions on the part
of the management of sugar companies as well as necessary
intervention and welfare steps by government for revival of
Sugar Industry in India. For boosting the growth of Sugar
Industry in India, it is recommended that Government should
introduce special package for this sector, frame export
promotion policies, boost domestic manufacturing sector,
revise rates for incentives under export schemes, promote
Foreign Direct Investment (FDI) in sugar sector, revision in
labour laws for employment generation, technology up-
gradation, etc. With the government's thrust on 'Make in India'
initiative and revival measures by government for this
industry, the future of Sugar Industry looks bright. Such boost
by government will help in integrated and sustainable growth
of Sugar Industry inIndia and at global level.

This comparison of growth of Sugar Industry during pre and
post-recession period points to numerous implications for
further research, policy decisions by the Government of India
and industry associations and manufacturers to remain
sustainable and grow in the long term.

Future research can also analyse if this difference exists only
for Sugar Industry or for other agro-based manufacturing
industries such as textile, paper, etc. Also, factors that led to
differences in growth of Sugar Industry in India during pre-
recession and post-recession period can be potential arena
forresearch.

However, conclusion of the study is confined to 15 years pre-
recession and 9 years post-recession data, five select
parameters and applicability of only t-test to the hypothesis. If
these premises change, the results of this study can undergo
changes.

The world faced an unprecedented situation with a global
pandemic in 2020, which sends economic repercussions
across the globe. This study will be a torch-bearer to explain,
analyse and conclude the growth parameters of Sugar
Industry in India in the volatile and complex times that follow
in the post Covid-19 business arena.
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