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Abstract— Jaggery manufacturing is an importe
cottage industry in sugarcane growing regions ofitima
Pradesh state, situated in southern part of Indiais
worth nearly¥ 2 billions providing employment to nea
300 thousand people. The jaggery manufacturere
mostly small and marginal relying on quick retufnem
jaggery. Present study takemp with objectives; ti
calculate the growth of both physical and finan
indicators regulated market, to estimate the growatid
instability in sugarcane productionnd to identify the
trends in market prices and arrivals of jagge

The time series data relating to the monthly arsvand
prices prevailed for the cane jaggery, annual tweQ
physical and financial aspects of regulated mankets
obtained from theannual administrative reports
APMC’s (Agricultural Produce Market Committe
Anakapalle, Visakhapatnam, Andhra Pradesh. The:
production and productivity of the sugarcane w
collected from Hand book of statistics, compiledd
edited by Chief Planing Officer, Visakhapatnam. Andt
Pradesh. Analytical tools like Compound Growth F
(CGR) and Coefficient of Variation (C.V) were enygld
to draw the meaningful conclusions from raw d
Results reveal that Total Tu@ver is more volatile tha
the total quantity handled. Total Tuowver was mor:
influenced by the price. The physical performand:
Agricultural Market Committee (AMC) is good, |
coming to financial aspects; it is positive and Hiic
volatile. Positive trend was noticed in prices ¢ arrivals
of jaggery in AMC.
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I.  INTRODUCTION

Sugar cane is an important commercial - contributing
to 60 per cent of the world’s sugar production. Dui
2012, sugarcanes cultivated in the world with an are
production and yield of 26.10 Million hectares (mt
1842.3 Million tonnes (mt) and 70.6 Tonnes per &ex
(t/ha) respectively Agricultural Statistics at a glance,

2014). Among the countries Brazil with 9.71 n of area
and 721.08 mt of production leads in the world,

productivity was 74.3 t/ha only, in which Peru reted
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highest with 127.8 t/ha. India ranks second in ket
and production, with an area of 5.09 mha (19.76
world’s area) and with an arage production of 361.04
mt (19.71 % in world’s production), whereas, yis\ds
68.8 t/ha.

During 201314, among the states, in sugarc
cultivation in India, Utter Pradesh (U.P.) ranksstfiwith
an area of 2.22 mha {ition hectares) 44.45 per cent
share in the total sugarcane ¢ in India) followed by
Maharashtra (18.7 %), Karnataka (8.38 %) and Tau
Nadu (6.56 %). U.P. ranks first with average praidunc
of 135.16 mt. In productivity, Tamil Nadu state karfirst
with average productivity of 7 t/ha followed by
Karnataka (85.5 t/ha) and Maharashtra (81.7 tindian
Sugar, 2014).

Erstwhile Andhra Pradesh (E.A.P.) (as Telangana
separated and formed as new state -06-2014) ranked
fifth in area with crop area of 0.19 mha and habtareof
3.83 per cent in the total sugarcane area of thetry.
The average production of 's 15.36 million tonnes
contributing to 4.40 per cent of the total prodostof the
country. The average productivity in Andhra Pradesis
80 t/ha.

In E.A.P, the majr sugar cane growing districts
Coastal Andhra, Rayalaseema and Telangana regie
Visakhapatnam (39, 000 ha), Chitire (28, 000 ha) and
Nizamabad (19,000 ha) districts respectiv
Visakhapatnam district occupies first position raaawith
20.3 per cent share in total sugarcane cropped
followed by Chittoor (14.6 %) and Nizamabad (9.9.
However, the average yieis highest in West Godavari
(97.96 t/ha) followed by Nellore (94.14 /ha), Chitt
district (82.54 MT/ha) and Mahaboob Nagar (80.5a)t
In India, the three principal sugar products olséifrom
sugarcane are white sugar, khandasari and jagGam).:
The sugar cane utilized in India, for sugar, jaggand
khandsari, seed feed and chewing purpose duringete
1970-71 was 30,257.8 and12 per cent respectively.
During the year 20099 it was 66.8, 21.2 and 12 per c
in the same ordeespectively(Indian Sugar, 2011).

The estimated total jaggery (including khands
production in India is 11.79 million tonnes. UPtsteanks
first with 7.05 million tonnes and 59 per cent shaf
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total production, followed by Karnataka (14 % sha
Tamil Nadu (11% share). E.A.P ranks fourth with O.
million tonnes of production and 4 per cent sharéotal
production. The average recovery percentage ofrauui
jaggery from sugar cane in India is 10 per «
(Cooperative Sugar 2014).
1.1 Jaggery production scemain Andhra Prade:
Nerkar (2004) estimated that by 2020 per ca
consumption of jaggery and khandasari is goinged
kgs/Annum.Kumar et al (2010) projected demand f
sweeteners for 2015 and 2020 was 32.73 and .
million tonnes respectively.
Jaggery manufacturing is an important cottage inguist
sugarcane growing regions of Andhra Pradesh ¢
situated in southern part of India. It is worth T 2
billions providing employment to nearly 300 thoudi
people. The jaggery manufacturers arestly small anc
marginal relying on quick returns from jaggeNaidu et
al.(1986) opined that either the supply of sugarcanbé
factory or the converted into jaggery mostly de
upon the prevailing prices of jaggery but not oa ghice
of sugarane. It is believed that a fairly better
stabilized price of jaggery is a threat to the sugdustry.
Maheshwar appa et al,(1998) concluded that net incotl
realized by the raw cane sellers was more becdusigto
price paid by sugar factory¥ 808. per ton)than the
price paid for jaggery § 592.30 per quintal
In E.A.P., Visakhapatnam, Chittoor and Nizama
districts are the major jaggery producing distri
Anakapalli regulated market located in Visakhapat!
district is the second largegaggery market in Indie
Chittoor and Kamareddy regulated markets locate
Chittoor and Nizamabad districts are the other
important regulated jaggery markets.
Market performance and policy reforms undertaker
the regulated markets from time tone, needs to b
assessed whether it has been keep pace witt
developments in production system and the effi¢genof
policies for better working of regulated marketsfaoe
the challenges of liberalization of trade in theumoy
with following specific objectives.
1. To calculate the growth oboth physical an
financial indicatorsegulated marke
2. To estimatethe growth and instability in sugarca
production
3. To identify the trends in marketrices and arrival
of jaggery

II. MATERIALSAND METHODS
The present study is mainly concerned with perforeai
of regulated market in Andhra Pradesh in general
Visakhapatnam district in particular. To evaluatee
objectives of the study, two stages sampling proce
was adopted. In the first stage,ajor agricultura
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commercial commodity i.e, Cane jaggery, in
Visakhapatnam district is purposively selected. the
second stage, leading marki.e, Anakapalle Jaggery
Market, is selected based on criterion of maxin
arrivals in the markets. At the st stage the data was
collected for district as a whole and in secondjestthe
data was collected from the Anakapalle regulateckete
The time series data relating to the monthly atsiand
prices prevailed for the cane jaggery, annual tueng
physical and financial aspects of regulated market
obtained from the annual administrative reports
APMC’s (Agricultural Produce Market Committe
Anakapalle.The area, production and productivity of -
sugarcane were collected from Hand book of sics,
compiled and edited by Chief Planning Offic
Visakhapatnam. Andhra Prade

Various statistical and mathematical models v
employed to draw the meaningful conclusions fromy
data. They are furnished belc

2.1 Analytical Tools:

2.1.1 Estimation of Growth RatesCompound growth
rates (CGR)were estimated by fitting an exponen
function of the following forr

Y=AbB" 1
Where,
Y = Dependent Variable lik
area/production/productivitgtc A= Constant
B= (1+r) r = Compound
Growth Rate t = Time variable in years (1,2,3..

The value of antilog of ‘b’ was estimated by us
LOGEST function in M$Excel. Then, the percent
Compound Growth Rate is calculated as be!

CGR (%) [EOGEST (Y1:Y10) - 1] x 100
2.1.2 Estimation of Variability: Coefficient of Variation
(CV) is a popular measure of instability. ltrepresented
by following formulae;

[Lhu (X - X)2 |12

CV = -
X e 2
Where,
N = Number of yea
X = Areal/production/productivity in the year
X = Mean of Area/production/productivit

I1l. RESULTSAND DISCUSSIONS

3.1 Physical performance of regulated ma

To assess the Physical performance of Anaka
Regulated Market, Physical indicators like Totalrii-
over and Total quantity handled were estimated
presented in Table 1. Perusal of Table 1 reveatsttie
average Total Turover for last decade wa¥ 104.7
crores. The average quantity transacted for lastdk
was 60,413.5 Tonnes. But the trend was at declining
that causes to think twice about reasons. The Cang
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Growth Rate (CGR) for Total Turover was 11.53 9
indicates that turn-over isiéreasing at good pace. B
this growthwas fully led by price rather than quanti
where, CGR for Total quantity handled w— 0.65 %. In
otherwords, quantity of arrivals in market is desieg
over a period.
That shows, the Total Turmver was more iluenced by
the price. That is a good indicator for farmersrtier,
Total turnever have high fluctuations with 40.5
Coefficient of Variation (C.V), in compare to 22.48 of
C.V of Total Quantiy Handled. In otherwords, Tc
Turn-over is deviating from mean ®dtTurr-over of ¥
104.7 Crores by 40.50 % and Total Quantity Handle
deviating fom the mean Total Quantity Handled
60,413.5 Tonnes respectively. It implies that Tdtatr-
Over is more volatile than the total quantity haak
3.2 Financial perdrmance of regulated mar
In order to assess the financial performance ofkApalle
Regulated Market, financial indicators like Incor
Expenditure and Net Income were estimated
presented in Table 2.
A look at Table 2, reveals that the income aed to
market committee, being a facilitator for transactivas
7 194.3 Lakhs on an average annually. But at the ¢
time expenditure towards facilitator for transactiovas
7 191.1 Lakhs on an average annually.
Thus, the net profit annually was  3akhs. That show
the market is opearting in profits. Though this fipris
growing at positive growth rate of 8.51% but witighily
fluctuating and unpredicable manner with a coeffitiof
variation of 1025.26 %.
The fluctuations in both Expenditure d Income are
high, in which expenditure is marginally high wi38.18
% of Coefficient of Variation than income with C.&f
34.99 %. That means expenditure is deviating frogam
expenditure off 191.3 Lakhs by 38.18 % on both sic
i.e., positive and negee side. Same implies for incor
also, that is, income fluctuating at 34.99 % f mean
price of ¥ 191.1 lakhs.
Thus, from table4 and 2 it is concluded that, the physi
performane of AMC is good, but coming to financ
aspects; it is positive and highly volatile. Maieasor
attributed by committee officials was dearth of i
staff.
3.3 Trends in area, production and produity of sugar
cane in Visakhapatnam district
Annual compound growth rates of area, productiod
productivity of sugar cane were calculated for
visakhapatnam district of Andhra Pradesh statetlie!
period 1993-94 to 20123 and also for each decs
termed as sub periodg. 199394 to 200-03 as Period -
| and 2003-04 to 2012-13 as Period - Il
A close perusal of Table 3 reveals that the areavetl
negetive growth (- 1.85 % an@.83 %) in both period:

www.ijeab.com

That shows that area under sugarcane culon is
decreasing. Whereas, production and productivioyetd
positive significant CGR of 2.25, 4.17 and 4.2.10 per
cents during sub periodl-and period - Il respectively.
That implies that growth in production was m
influenced by growth in prodtivity.
Coming to the instability aspects in area dg Period — |
was25.67 % and 4.06 % during peri— Il. That shows
higher instability in area under sugarc cultivation.
Productivity also showethigher instabilit (24.80 % in
Period —I and 19.51 % in Perio~ ll). Instability in
production was moderaté, was established by way of
recording 16.27 % in Peric— | and 18.35 % in Period —
Il. In contrast to CGR, in CV, in perio— |, production
fluctuations was morafluenced by area and in peri—
Il, production fluctuations was more influenced
productivity.
Raoet al (2011)estimated the growth rates in sugarc
in Visakhapatnam for the periods -WTO (1984-85 to
1994-95) and Po3TO (200(-01 to 2009-10). They
conclude that CGR in Area and production during-
WTO was higher than P-WTO, whereas, vice versa
was noticed in CGR in Productivi
3.4 Trends in annual arrivals and annual prices
jaggery in the Anakapalle regulated ma
The behaviour of arrals and prices of jaggery
Anakapalle regulated market was studied by anadythie
long term trend and seasonal variations in arrivald
prices and presged througtfigures 1 to 4 Mean yearly
arrivals of jaggery was highest during 2-05 (70,852
Qtl) and lowest in 20023 (32,742 Qtl) with mea
monthly arrivals for 200@1 to 201-15 was 60413.5
quintals (Fig. 1). Average yearly arrivals of jagge
before 20089 was 46,276 quintals. But, average ye
arrivals of jaggery after 20-09 was 52,069 quintals.
Thus, there was a difference of 6,000 quintals bet
before and after 2008-09.
Fig. 2 reveals tha mean monthly arrivals of jaggery
highest during March (118,67 Qtl) and lowest in July
(2553 Qtl) with mean monthly arrivals for 2(-01 to
201445 as 48,207 quintals. If we see the differe
betweenpeak season arrivals (1,18,673 qtls) and the
season arrivals (2,553 gtls) there was differeriagearly
1,17,000 quintals. That means seasonal naturt
agricultural produce is clearly esteshed.
Mean yearly prices of jaggery was lowe¥ 864) and
highest § 2,677) during 20C-01 and 2014-15
respectively with mean yearly prices for 2-01 to 2014-
15 was ¥ 1714 (Fig3). Thus, mean yearly prices ¢
fluctuating than the variation in the prices amahg
months.
Notable changes were occurred during -08 ( ¥ 1019
per quintal) to 2009-10 & 2,633 per quintal). Prices
jumped by 150 percent and thstabilized around th&
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2,500 per quintal. Thus, before 2008-year prices are ¢
an average wag 1,079 per quintut after 200-08

year the average price was 2,439 per quintal. The
shows, during after the reform period 2-08, prices of
jaggery improved by 150 peent more and then hoveril
around that prices.

Mean monthly prices of jaggerwas highest durin

September ¢ 1,820) and lowest in April T 1,618) with
mean monthly prices for 2000-01 to 2018 was¥ 1,594
(Fig. 4). Thus, prices among the months ating ¥ 200
on the both sides of the mean.

If we closely observe the Fig. 2 aifdg. 4, the trends
were reverse, which shows, as the supply incretise
price of commodity decreases taking the deman
constant. Thus, it is following the natural law@émand

V. CONCLUSIONS

Total Turnever was more influenced by the price. The
a god indicator for farmers. Total Tu-Over is more
volatile than the total quantity handled. The pbsk
performance of AMC is good, but coming to finan
aspects; it is positive and highly volatile. Maieasor
attributed by committee officials was dé¢n of office
staff.

Growth in production was more influenced by growvit
productivity in period —I and Period— Il. Whereas,
instability in production was more influenced bygth
in area in period +and growth in productivity in Peric
— Il. As the spply increases the price of commoc
decreases taking the demand as constant. Thus,
following the natural law of Demand.
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Tablel: Physical ndicators of AMC
Years Total Turnover Total Quanity
(Crores) (Tonnes)
2003-04 46.5 50587.0
2004-05 110.: 85023.0
2005-06 80.5 58232.0
2006-07 83.9 70420.0
2007-08 58.8 57708.0
2008-09 84.4 47876.0
2009-10 115.¢ 41119.0
2010-11 132.: 54084.0
2011-12 182.¢ 81796.0
2012-13 152.1 58869.0
Total 10471 605714.0
Average 104.7 60413.5
SD 42.40 13586.82
CGR 11.53 -0.65
CV 40.50 22.49
Table.2: Fhancial indicators of AMC
Income | Expenditure | Net income
Years | (Lakhs) (Lakhs) (Lakhs)
2003-04 | 138.7 118.2 20.5
2004-05 | 138.7 118.2 20.5
2005-06 | 154.6 138.1 16.5
2006-07 | 148.9 147.7 1.2
2007-08 | 162.9 167.9 -5.0
2008-09 | 166.5 188.8 -22.3
2009-10 | 243.9 180.9 63.0
2010-11 | 199.1 2235 -24.4
2011-12 | 234.4 293.1 -58.7
2012-13 | 355.3 334.2 21.2
Total 1943.0 1910.5 325
Average | 194.3 191.1 3.2
SD 67.98 72.95 3331
CGR 9.45 12.10 8.21
CV 34.99 38.18 1025.26
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Table.3: Compound Growthale (%) and Coefficient of Variation (%f Sugarcane in Visakhapatnanistrict

Particulars Area Production Productivity
Period-1 | Period-Il | Period-l | Period-Il | Period-1 | Period-II
CGR -1.85 -0.83 2.25 4.23 4.17 5.10
Ccv 25.67 4.06 16.27 18.35 24.80 19.51

Fig.1: Year wise arrivals of jaggery in anakapalle regeldimarket (20C-01 to 201-~15)
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Fig.2:

Month wisearrivals of jaggery in anakapalle regulated mark2®0(-01 to 201-15)
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Fig.3: Yearwise prices of jaggery in anakapalle regulated ne2i(200(-01 to 201-15)
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Fig.4: Month wiseprices of jaggery in anakapalle regulated marké(-01 to 201-~15)
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