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PROCESSING OF SUGAR TiT FOR SUGAR

1. INTRODUCIION
1.1 Sugar Industry in India

The total number of sugar factories in india has incrszased from
174 in 1960-61 to 302 in 1979-80. Another bk factories were under
construction (Table 1). A little less than 50 per cent of the total
factories were under cooperative sector. Private sector was not much
less important and owned about 40 per cent cf the total factories.
The remaining 11 per cent were in the oublic sector. Furthen a large

proportion of factories under eraction were in the cocperative sector.

1t could be seen from Table 1 tiaat pfivate sector dominated in
Uttar Pradesh and Bihar and the cooperative sector in Gujarat,
Maharashtra and Haryana. Elsewhere,.both cooperative and private
cectors were equally important. ILately, public sector has taken
initistive in Lndhra Pradesh, Tanil Nadu and Punjab as revealed

from the number of factories under construction.

1,2 Growth in Cane Crushed and Sugar Produced

Table 2 provides the growth rates in sugarcane crushed and segar
produced in different states hetween 1360-61 and 1975-80, The period
‘was divided into two sub-periods of 1960-61 to 1969-70 and 1370-71 to
1979-80, and the growth rates for the two sub-periods as well as for

the entire peried were estimated separately for the individual states.
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Table 2 8 Compound Growth Hates in Cane Crushed cnéd Sugar Preduced in
Different Btates in India between 1960—6; and 1979-0C

Growth rates of cane crushed Growth ratesg of sugar productisn
1060-61  1570-71 1060-61  1060-61 1370-71 196061
te to to o to to
1969-70 1970-80 197580 1969-70 197980 1975-30

States

A, South Zone

Andnra Pradesh  6.:h5  L.AS1 2,938 5.289 1830 2,597
Gujarat 13,527  13.185  13.6%2 11,886  13.480 13,355
Earnataia 54367 84347 8,763 4,932 7.538 8420G
Maharashtra | 8.858 8.256 8.343 7.707 7.913 7.711
Tamil Hadu 13.961 36339 = 7275 11,753 3.283 6.551

B, Horth Zone

Bihar 2.8hk ~0.L80  =1.335  =2,829 -0,297 2.12
Zaryana 2,128 - 4.8 5,537 1,762 44979 4,639
Funjab 7.576 6.760 5.888 6,600 8.582 6.519
Rajasthan ~-1,2%1 84704 L, 80k -5,135 0.5619 6,534
Uttar Pradesh  ~1.585 277 1.32k 2,752 2,080 1,288

A1l India 3237 L,727 4,227 2,926 k,300 ,190
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In 'sixties the growth in cane crushed wag found to be pesitive
for southern and western states, but was negative for northern gstates
except for Punjab and Earyana. In 'seventies, the growth rates for
" southern siates except Karnatala, western states; and Punjab in North
had decreased, This decline was subgtantial for Andhra Pradesh and

Pamil Nadu., In case of Karnatake in South and Haryana in North, the
growth rates in cane actually crushed improved substantially., In

éase of Rajasthan and Uiisr Pradech also recorded growth in cane

crushed was tremendous, Bihar has alsc showed some improvement in

the 'seventies when its negative growth was redueced to less than 0.5

per cent. On the whole, the improvements were renarkable for western
states, The growth rates for the entire periocd were highest for southern
and western states except for Karnataka and were positive but low for

northern states except for Bihar wheve the growth was negative,

The pattern of growth in sugar peoduction was in line with the
growth in cane crushed for the obvious reasens. The improvements in
growth of sugar production between the two periods were larger except
in Guiarat where in 'seventies the growth rate in sugar production
went down to negative, In case of Karnataka, Maharashtra and Funjab,
though the growth rates in cape crushed in 'seventies had declined

 marginally, the growih rates in sugar production had improved.

This implied improveuents in reccvery of sugar. The sverall growth -
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rates were higher for gugar preluction then for cone crushed in Punjab
and Fajasthen cnly. This jncicated shet the decline in growth rates
in cene eyushed wos more Lo de compensated by improvenents in sugar

]
A

Tecovery., Lhe average Iecovery cf sugar from sugarcene in 4ifs erent
states as compared to overall average vecovery in India in different
years could be observed from fzble 2a, The table shows that the

recovery remained almogt sbagnent over the reference ~criced, In case

of Punjab, however, during past few years a substanitial improvement

in gugar recovery from cane was recorded. A marginal improvement in

oY

recovery wes also obscrved in Zajasthan, Dlsevwiere, the recovery

showed & decline hetwesn the two woinds f.c.y 1060-561 and 1978-79.

1,3 Froblems of Suger Industry

Table &b shows thet there was a substential grm;d;h in the number
of gugar fectsries in India between 1560-61 and 1579=30, The cane
erushed per faotory, however, wis ‘:Iéec‘reased gubstantially., In other
words, the supsly of cene o the sugar #sotories did not increase and
hence under utilizatioﬁ of availeble cimshing cepacity has been a
sericus provlem. Though for the states of Gujarat, Pamil Nadu, and
liaharashtra cene crushed per factery incressed hetween 1960-61 and
1979-80, in Maharashtra it fell gown from the previous highest level
of— 1975-76, The fall was more Qronougced in Karnataka. The per
factory lovest quantity processed was in Rajasthan {aliowed by Bikar,
Tunjab, Andhra Pradesh znd Uttar Fradesh in order, Thug under—utili-

zation was nore common in the Horthern zone and was particularly serious
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Table 2a8 Average Recovery of SBugar from Sugarczne in India
{1960-61 to 1978-79)

.

STATES 1660-61 1965-66  1970=-71 1975-76  1978-79

Per cent

Andiira Pradesh 0.56  9.36 10,22 9.91 Se05
Karnataka 10, 1% 10.2% 10.57 1G.62 10.12
Tamil Nadu 9.01 Belt7 8.29 O.1k Be52
Gujarat 10.76 18,26 10.23 10.70 10,14
Meharashtra 11,50 11.36 11.28 11.26 10.95
Biher 9.21 9.32 9.1 G406 8.86
Uttar Pradesh 9.53 0.46 0.16 G54 9.28
Rajasthan 9.19 8,90 5.23 9.13 9.55
Punjab 8.78 8. 54 8.57 . 8.83 9.43
HAaryana 9,01 2,61 8.59 9.28 8.69
All India T .70 9.79 9.83 9.78

Source $ 1. Gothoskar, S.K., "™aticnal Pelicy on Sugar:

Stable cane prices is the key (Part I)", The
Times of Indis, May 6, 1982, Ahmedabad, p. 10

2, Cooperstive Sugar Directory end Year Book,
1979, National Fedration of Cooperative
Sugar Factories Ltd., Mew Delhi, pp. Bl mbbC,
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Table 2b: GQuantity of Ceme Crushed ner Sugar Factory in Indias 1960~51

to 1979-8C
(Cane émshed; in '¢00 tonne/
per unit
81, ¢ 1960-61 1965-66 197071 1975~76 1979-80
NO. atesg
1. Andhra Pradesh 175.75(11) 167.82(19) 145.33(18) 164.5 (20)  86.26(27)
‘2, Gujarat 129,50( 2)  178.33( 3) 117.29( 7) 134.38( 8)  161,15(13
%, TKarnateka 1189.50( 1) 165.78( 9) 176.00(11) 231.49(19) 126.05(21
4, Tamil Nadu 162.50( 8) 153.63(14) 221.67(15) 123.06(16) 203.90(20
5, Maharashtra 166.:8(27) 21&.72(32) 228.02(%1) 259.29(55) 187.85(78
6., Bihar 1£9.21(28)  137.28(28)  120.30(27) 72.26(27) 60.20(30)
7. Haryana 263,67 3) 329.00(3) 317.33(3) 388.33(3) 195.40( 5)
8. Punjab 163.67( 3)  17%.40( %)  93.50( 6) 160.50( 6)  85.83( 6)
9, Rajasthen g.50( 2) 102.50( 2) 48.33(3)  11.33( 3) 38.,67( 3)
10. Uttar Pradesh  201.93(71) 253.54(71) 199.76(71) 158.73(77)  116,00(88)
11, All India 178.28(17%)  182.56(200) 177.70(215) 166.15(252) 129.30(302)
Notes Figures within parentheses refer to total number of sugar factories,
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in Bihar and UF which togetaer a:iauﬁted for abouwt 40 per.cent of the
sugar factories in tie couniry. Iﬁ these states aloost all the fact-
ories vere Operate& below the netional average of 165 werikdng days.
Even after cdnsidering the normal season at 150 days, the factories

in Daght Uttar Pradesh were operated at 37 ner cent of the capacity

over the weriod of 11 years ending 1979-80. The sﬁgar factories in .
Biher were veported o zave utilized only %8 per cent of the capacity
over the seme neriod. The average crushing period in Bast Jbiar Pradesh
wes 11 days against 89 days in Bihar during the period under reference.
Tn Moharashtre the installed capacity of sugar units increased from |
about 8 miilion tonnes to 20 miliion tommes hetween 1969 and 1930, At
the sere time the guantity of cané crughed per day of installed capacity

dropped from 195 tennes in 1969-70 to i1j tomnes in 1975-80.

Currently taere were 113 foctories in India which did not utilize their
rated capacity to the optimum level due o inateguote supply of quality
cane., Of these under-utilized fzciories, 37 were in Biher, That is,

over 50 per cent of the total under-utilized Jactories were located in
B - ' .

this region alene.

ipother reason for under—utilizetion of the available cepacity
was Qiversion of sugarcane te gur and Ihendsari vnits, Of the tetal
sugarcane available in the country only about 30 per cent wes processed
in sugar factories, Another ¢ per cent went to khandsari.units and
the remairing 10 per cent was used for miscellameous purpcses (Table 2c)

Gven after considering the record preduciion year 1981~32 for sugarcane
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Pable 2c: Utilisation of Sugarcene for Different
Purposes (1960-61 to 1979-50)

Use of Cane 1960-61 1965~66 1970-71 1975~76 1979-8C

Million tonneg

i) Sugar 31 36 38 L2 39
ii) Gur or Xhandsari 65 73 Y5 82 7%
jii) Others 1% 15 15 17 15

Total 110 124 126 141 128

Source $ 1. Cooperative Sugar Divectory and ¥ear Bool, 1979;
Naticnal Fedration of Cooperatives Sugar Factories
Ltd, MYew Delhi, pe. 235, ‘

2, The Economic Times, September 30, 1980.
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the available came for sugar manulacture was aboul 45 =zl ion tonnes
ageingt the insgtalled cavpacity c¢f 80 million tonnes, That is, only
75 per cent of the requirement of the supar factorien were et even

in the bumper cane ecrop year.

The pattern of cane utilization in Indie hes not only resulted in
low supplies to sugar factories but also caused loss of extractable
sugar, &s recovery in YXhandsari units was grossely lew. In 1538081
alone we lost about 1.2 million tonnes of sugar due to diversion of
cane to khandsari end cormercial gur. The problem was more seriouns
in relatively scarcity years because these units tosk away the quality
cene on a marginel premium, In the years of excessive supply again
these units benefit in peying lower price to the producers. These
benefits to khandsari units accure mainly because of absolutely no
pablic contrel on them and they were net liable to pay purciase tax
on cone, were not subjected 4o contributicn to the levy sugar, and
enjoyed the frecdom to sell tioeir production et any time in the open

market,

Sieclmess of sugar factories in recent years have been on the rise
Thig was more in Bast Uttar Pradegh and Bikar where they run even below
the breakeven.capacity. Because of the poor supply of cane in their
area, they encroach neighbouring factory's arecas. Under the guidelines
of licemcing new capucity in the sugar industry in the sixth plan, the
minirmn disterce between an existing sugar factory and a purposed new

cne has been reduced from 50 Mms te 30 Mms, However, in practice even
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the stip-lated miniram distance of 30 lms between the two sugar units
has not been adkered te and a mew sugar unit has been permitted within
a distance of less than 9 kme from an existing one with a double cane
erushing capacity compared to be standerg capacity of 1,250 toanes per
day. Such a discreminatory-licensiﬁg nolicy also resulted in under—
utilization of sugar factories. TFor exarple, in Maharashtra licencing
new cooperctive sugsr factories in cldse vicinity of long established
vrivate sager factories, has resulted in under-utilisation of ecapacity
ir the private sector unitls. Resaltd;tly, all the 1¢ joint stock units
which #ere Imovn for efficiecney in,Maﬁarashtra were rendered sick, At
thoe same time, 35 out of 55 working cooperative sugar factories were
reported to have gonme sick, lMoreover, it wag noted that in 1953 suger
factories in Mzharaghtra vsed to get 30 per cent of their suprlies of
cane from within a distance ¢f 15 lms, which has currently declined to
loss than 30 per cent ané majer share of cane supslied is arranged even

frem the digtances of over 40 leas,

Financial misnanasgenent, and neglect of proper maintenance and
replacenent of old and wornout iteris of plant and machinery were otaer
reasons for spreading siclmess amongst the sugar factories in India.

A committee appointed by ithe Sovermment of Maharaghtra for studying the
problems of sick, factories in the staie also pointed out that inacequale
supply of cane waa one of the causes of sickness of cooperative sugar
factories. It cculd be mentioned thal during the bumper crop seasons
gugar factories do not accent alil the cene made available to then, The

situation arises becanse of (i) the factories @ssess area and yleld of



cane for registered growers, (i1} e attrective rrice for cane enw
conxagea the growers particularly the nopresisicored omes to bring

)

more crea under this crop for wiick factory was net responsible to
absors, (izi) ahortege of some ecsgential supplies 2nd power cuils

daring the season iv)} econtinning or extending cane crushing scacon
H

deyond April is not ccomomical for suzer Factorics

Similarly, the khendsari units do 1ot cept cane beyomd their
requirerients, Thus, even under tiie assared eveilability éf esgential
items of consumable store and less freguent power culs, the underw
utiligation of the sugar units reesults during bucper crop years. In
thig regard zn eguilibriun beiween dermend and surply of cane under
suger menufectaring (orgonized scetor) and the gur and khandseri

{: onorgendzed sector) may be necesssry by treabing thenm under the sare

set of policies.

Bven under large gquantun of supplics the supar fzetory wéuld rot
prefer to continee its cane crusihing season beyond April. However,
early crushing secason ccould be started from October to December.
While eane harvested durirg early period was entirely utilised for
gur and khandsari, It has been found that in North India, early
crushing of cenme for sugnr production is econonically feasable deapite
its low yield and low suger recovery during tiis peried. It was zlso
argued that late erusihing is more disadvantageous to the nation than

early crusbhing on account of cugar forpone alone,
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The expansion of crushing secson of the suger factories will not
only make more sugar available but also lead to low cogt of suger
production peranit and more erployuent as well. Enother alternative
could be to adopt a new orop of sugoerbeet which would be processed
after the cane processing is corpleied in March, This crop diffused
fastly iz most countries having terprate clinate and presently it
contributes over 50 per cent of the total sugar preduction in the
world, More recently efforts have héen to extend this crop to the
cub-tropical areas, In India, cfforts inm this dircction started in
early 'seventies when Gengenagar Sﬁgar Miil, Sri Ganganegar
sarted processing this raw material for sugsr production in 1971=-72.
The present atterpt is aimed at to examine and to understand the

expericnce of this mill in the pwocessing of beet for sugar.
2, Sugarbect Processing at Ganganagar Suger Mills
2.1 Historical Beview

The processing of beet in India started with the trials of beet
cultivetion on commercial scale in the factory areas of sclected sugar
factories between 1964-1971. The results of these triasls are ghown 88

unders
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' : Area sown  Yield/hectare Average
Year Nape of the factory (hectares) (tonnes) sugar in
roots
196465 /s Saraswati Sugar _
Mills Ltd., 205 4502 _ 13-0
Yarmnapaga(@aryana)
1965-66 - do - Sed 27.0 15.5
1966-67 The Janta Coop. Sugar Mills 25,6 51.0 14.2
Bhogpur (Punjeab * * *
1967-68 Gangenegar Sugar Mills -
8ri Ganganagar 26.0 32.5 14,5
(Ra;jasthan)
1960-70 Dhaurzla Sugar Works
Dhauraia (UP) 20.0 2.4 143
1970-71 - do - 23.90 18,7 4.3

Sources GOIL, Beport of the cormitbee on Incentives for the Development
of Beet ar Indugtry in India, Department of Food, Ministry
of Agriculture, Febmary 1575 Mimeco)s

Ag indicated in the table, all these factories processed small
quantities of beet for cne to two years. The results were encouraging

egpecially in Punjeb, Haryena (yield in 1965-66 was very low) and
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Lojasthan. However, the quantities processed were vary little and
the processing was not ;n iarge scale, The capacity of the
silot diffuser units was 25 tonnes per day. Lnother mill, the Phaltan
Sugar Works Ltd., Salecharwadi (Eaharashtnﬁ installed a fiffuser plaxt
in 1968 for juice extraction for sugercane cnd processed beet along-
with czne. Similarly, Charotar Szhkair Thand Udyog Ltd., Petlad,

(Gujarat) and /s Kesar Sugar Works, Behari (1) aiso processed small

gquentities of beel successfuily,

Zncouraged by the results achieved in the mapufacturing of sugar
from beet at different places, the Ganganagar Suzar Mills, Sxi Gangensger,
installed in 1970 a sugarcane—cum cug2rbeet diffuzion plant with a processing
capacity of 1000 tonnes of cane and 650 tonmes of best per day with an

additional investment of over ¥y 10 million,

The factory hed o face many troubles. The eraction of beet
diffusion plant which wag scheduled tc be completed by the mid of Merch
1971 wag delayed end was cormdssioned only on Jume 20, 1971i. But scon
it was closed down becouse of & padjor breakdown in the bucket clevator,
Apart fron these technical problems, the inadeguate supply of beet
owing' to laeck of irrigation in the distriet and distrubances Zrom
Indo-Pak wer wes another scrious difficulty in that year., The plent
also feced diffieculties in matching capocities of varicus machines of
the unit. Therefsre, the working was nob satisf:retory in the beginning
but after 1975-74 the factory worked very wells. The performance of the

Ffactory in bect procescing ic depicted in Table 3. The teble indicated
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Table 3 3+ Performance of Sugarbeet Processing Ganganagar Sugar Mill L[td., 1970-71 to 1379-82

e B e i

Starting Duration  Per cent” Sugarbeet - Recoyefy Production Production
_ date of of the of timelest processed of sugar of foloa~ af pulp
Yaars beet season on total (tonnes) {per cent) sses . (oer cent)
process—  (days) availesle {per centf
ing processing
t ime
1970=-71 29th May 5 N& 19% 4,33 .46 ME
19772 4th April T4 NA 2757 6.36 4.685 NA
197 2-73 16th April 35 33.9 11189 8.57 5,84 3784
197 3~74 5th April 30 31.8 475 10.20 5.34 35,09
1974-78 24th Aoril 19 35,0 5616 9.78 4.46 33,50
197576 18tk April 47 13.3 24211 10461 5.65 1B8.E68
1976=T7 3rd April &4 1545 32823 9478 4441 52433
497778 13th April &9 21.2 32752 9,10 5.63 53,61
1978-79 19th April 38 8.0 19103 11432 4419 58.67
1979-80 26th March 36 33.0 13106 11«10 3.78 02,15
Source § Dffice of the Chief Executive Officer, The Ganganagar Sugar Mill Ltd.,

Sri Ganganagaxr, Rajasthan,

. ———
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that the supply of beet was not stablised cnd during 1978-79
1975-80, the beet processing senson was limited to legs than 40 days
end in 1979-80 ebeout one third of the woyldng deys were lost mainiy
becauge of tﬁis factore The recovery of susar, however, had c?@ssed‘
11 per cent during these yezrs. Only in two of the iem years of worle
ing of this unit, beet processing was cmrried through in Junz i.e,, in
1576~77 and 1977-78. That was perhaps the veason for low recovery of

sugar in these years,

The toial beet diffused in 1970-71 was 658 tonnes, out of which
1G5 taﬁ&es of beet was utilised for :anufacture of gugar and 463 tonnes
of beet for production of rectified spirit, The production of rectified
spirit wos reported ot 19389 IP liters with a raecovery of 4,03 per cent
of sugarbeet for this purpose. The maxirmm quantity of best processed
was 32,82 thousaond tonnes in 19?6-7? and it has come down o oniy 13,12
thousand tonmes in 1979-80 againsﬁ the available eapacity of 39,00
thousend tomnes in 6% days, This had ite iopact on the ccomomics of

kect processing in 2 cane processing unit,
2,2 Come vs Beet Frocessing

Threc altematives cveilable in processing of cane and bpet, the
two raw matcriais'for suger production, are precessing of cape zlome,
beet alone, and cane and hest in the same units Procescing of bect
vas quite different from processzing of cane copecially in the initial
stagess Similarly while cane juice wes elerificd by sulphitatian or

carbonation, The lattor was used for beot Juice clarification as it
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could not stond sulphitation. 4s different processes necded different
equipment and machinery, introduction of bect processing to cane pro=-
cessing factory requires additional investmeﬁ%. The econorics of such
a modification depends on the additional net revenue the neﬁ systen
generates by way of reduction in per unit production costs on total
sugar, Before going into the details of additional investoont apd
economies 9f sugar production under the ‘new system we would like to
briefly explaine the processing of cane and heet separately to indicaote

the differences and similarities of the two.
2,2,1 Cane Processing

As mentioned earlier a seconé hand plant from Java was purchased
in rid thirties and installed =t Sri Ganganagar in 1945, The four
mills of which the piant consisted of were manufactured in 1905,

There were 1% rollers driven by thyee Rider out-of-valve four engines
(two, 300 2P each and the cther two, 250 P each)s The dimensions of
the mill and the speed of the rollers were very low. The rotendun wosg

preceded by two sets of Mnives each driven by 150 P motor,

The bagasse, & by-product from rdliing unit was used as fucl for
the boilers. The factory followed double sulphitation process for
cane juice clarification. The juice wes momaally weighed in tanks of
threc tonnes capécity. The juice was heated in four vertical heaters
and éne vapour line juice heater, The juice was treated in batch
type'tanks and clarifieé in & clarifier, The sulpher furnace wasg of

batch type. One of the twe air corpressors were elccetric driven and
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the other one stean driven. The rd was filtered by plate end frame
presses. Ihe juice wes concentrated in quadruple effect evaporators.
There were five paps provided with mltijet condensers, There were
13 crystalisers and 12 centrifuzals. Sugar was dried in grass hopper

type driers, graded, bagged end stacked in godowas. The latier two

operations were carried ocut pannualy.

The steanm was generated with five Bagcock Willcox boilers, four of
which were cap type. There was a provision to fire bagasse, fuelwood,
coal and furnace oil. Of the three engine driven setsof power bagasse plant,
only twe worked te gupply ebeut 375 EVA, In addition, tﬁe plant got :
power suprly from a grid {8o¢ KVA for the cane period and 100 XVA for
beet period}. The higher nceds of bect oy pOWET were, meinly, because

beet processing did not yield bagasse.
2,2,2 Processing of Sugardect

The processing of beet started with its delivery in the mill. The
produce was washed in two best silos (vater tonis) of 300 tommes cepacity
each equiped with scven water jets for fluming of bect. The roots were
pumped to the overhead flume provided with leaf catcher and stone ecatcher
for rerwoving leaves and stones respectively. The best was washed and
gend was auionatically dischargeds the roots were then sliced amd
cogsetts of desired dirmengions were made, The cossetis were weighed
and carried to the diffuser with a capacity of €50 tonzes of beet roots

per day, The juice was extracted throu:k diffusion process. The pulp
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juice and water going to the diffuser were hezted with heat exchanffers.

The pulp was separated cnd de-watered.

The beet juice was clarified by dcuble corbonation process in four
tanks of 85 hectoliters ccch for Tirst carbonotion 2nd in another one
of the same size for second earbonstion. The juiece was filteved in -
the usual plate and frame presses. The juice was then concentrated
in two quadraple effect cvaporztors and passed on in five pans with
rmltijes eondensers. The concentrated juice was then crystaliseﬁ at
centrifugel stotion, Sugar was then dried, graded, bagged and gtored

in godowng for digposal,
2.2,3 Additions and Alterations for Beot Processing

Trom the discussion on processing of canc and beet, it has become
quite clear that for a caﬁe procéésing unit to take up beet processing
would rejuire investoent in equipnent and wachinery for initial process—
ing of beet and for alteration o7 sulphitation to double carbonation.
However, carbonation could itsclf be an eddition for beet while sulphi-
tatidn repains for cene as in case of Ganganagar Sugar_Mills. In what
follows is the list of additions and alterations in machinery, equipment
and 6ther gtructures for & cenc processing unit to take up beet process—
ing also,

Ljst of Additional Zquipnent and Machinery fox Beet Processipg in a

Coné Proeccssing Factory,
A. Additiops} Investment Items!

i) Voter Service Pump
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ii) FPluming Water Purip.

1ii) Beet)silos (weter tenks fitted with water jets for fluming
beet).

iv) Beet Purp for purnping bect to overhecad flume.
v) Overhead Flume for conveying of beet.

vi) Leaf vnd Yeed catcher..

vii) Stone catcher.

viii) Beet washer complete with nuenotically controlled sand dis-
chargers, Prograrme sontroller cné other accessories.

ix) Waste water chocklcss Pump Beet Waster for delivering the
waste water in imtcha tank outgide the factory.

x) Bucket elevator complete with sapporting gbructure, triplase
chain and chain wieel for feeding the slicer hopper.

xi) Beet slicer.

xii) Knife charpening station consisting of lmife edge grinder
and with bushing machine for gtreightening the edge of the
nives driven by AC electric motor., 1t clso includes
preliminary and final Imife sharpening automatic machines
for sharpening the knife.

xiii) Bubber Belt Conveyor (*¢' 'E'), for conveying the bect ¢
cossettes.

xiv) Beet weighing machine for weighment of beet cossettes end
pulp.

xv) Diffuser.
xvi) Screw conveyor for conveying the pulp to pulp presas.

xvii) Pulp press.

gviii) Ruabber Beet conveyer for conveying the pulp from press
to vehicles,

xix) Ward Leonard for drive of two diffuser scrolls,
xx) Air Compressor Ingersol Rend for supplyimg the dry air to

the control instruents ef diffuser, bee® slicer and beet
washer,
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xxi) Diffuser Juice Pumps.
xxii) Pulp Juice Furps,
xxiii) Water purp for pumping water to the ciffuser,

zxiv) Heat Exchanger for heating pulp juice and water going to
the diffuser. ‘

B. Bquipment for Switch over frem Salphitation to Carbonation
i) Prelimer.
ii) Liming Tank.

iii) Chockless purps for pumping juice from main liming tenk
to heaters.

iv) Carbonation Tonks for first =nd second carbonation.

v) Lime Kiln,

C, 1In addition to these investrment items extension and developrent
gtaff for beet would be reguired., These requirerents, however, could
be met with the cane extemsion and.‘.development staff who would be -
regponsibile - for beet cultivation also. The seasonal stoff employed

for cane may be retained till the beet season is over,
3. Sugarbeet Sugar Systen

The sugerbeet sugar system corprised of the following five

subsystems, namely,

a) Procurement of sugcorbeet
b) Procesring of sugarbeet
¢) Disposal of output and

d_) Public Intervensions
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At Ganganagar Sugar Mills, since sugarcane and sugarbeet were
proceséed in the same unit, the cane sugar and the beet sugar have
paralell systems. In this section we discuss both the sugar systens
under the above mentioned subsystems. The raw material production
systen: at famm lével bas, however, bhoen covered here in a separate

volumel.
3.1 Procurcment of Raw Material

Two majof raw materials for sugar preduction at Ganganagar Sugar
Mills were sugarcane and sugarbect. In case of sugarbeet, it was
received only from the gate area wihereas sugarcane ves algo acceptéd
fron outside gate arca. 1In the two cases therefore, the procurement

system varied as discussed belows

Sugarbect, the raw material for boot suger, was ready for harvest-
ing from Mid-darch to Mid-Hay. In‘practice, however, the harvesting
.begin sonetimes in A@ril and te:ténated in May and even in first week
of June in some years. Tae tinme of harvesingy infacty depended on the
date of sowing, availability of last irrigation and the constraints
of the farmer, The mill distributed sced to the perspective growers
on cash or as a part of xind loan arrenged through the mill from
Rajasthen Bank Ltd. The mill kept the record of sowing detes and
beet area sown by individual farmers in the selected villages. This
staff of the rill, eccording to the date of sowing visited the beet

fields to asress the time for haxvesting the crop and issued ihe

delivery slips to individual growers. While iscueing tiese slips

1See, Gardev Singh and Amar Guleria. "Cultivation of Sugarbeet in India”,
Worling Papey No, 427, Indian Institute of ilanagement, shmedabad,
June, 19832, T
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the staf? éOnsidere& the daily beet reguirements of the factory.
Another consideratien in deciding about the date of harv;sting beet

. on, individual farms was the aveilability of irrigation because the
crop reguires pre=-harvest irrigation. The farmers under the contract
bring their produce (beetroots) to the mill on a given date. _In fact
because sngafbeet had no other alternative uge, the farmers had to
sell the entire production fo the mill., The price paid was fized on
the basis of the supﬁort price fixed for sugarcane for the area, It
was B 3 higher than the sugarcane ﬁrice for 8.5 per cent recovéry.
In case of beet, however, distinction was made for varying recovery.
A1l the costs of transportation and unloading at the mill were borme
by the growers., Xor the year 1979-80 a price of I 16/~ per quintal
of net weight of rcote wes paid to the growers, This price, however, .

was vaised to Im 25/- per guintal in 13303-81,

At the factory the pf&éuce from individual growers was received
in prder of thg token issued to them on the arrival of consignment in
the factory yard.on carts, trelleys, and trucks, The roots were
weighed and unloaded near or im the water tanks. Since the roots,
iﬁ many cases, were not clean and f£ree of soil, etec., & deduction
wag epplied for unwanted leaves, green parts, dirt snd dust, etec.
Thia deduction was calculated on the basis of a sample of six roots,
three pi;ked by the farmer and another three by the mill personnels
from cach lot. The net weight of roots and their value was recorded
and a card indiceting these items was jssued to the growers, These

cord were encashed by the individuals from the caghiers in the
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accounts section of the mill. It tehes about a weeks' time to get
the payments because the mill had to check the individual accounts
fdr any dues against them. Such dues were adjusted from the sale

proceods.

In case of sugarcanec, two systemé of procurement anddelivery
prevaileé. Fronm within the gete zrea, the farmers brought their
produce ‘to deliver at the mill on the terms identical to sugarbeet
procurenent, In case of outgate supply, the mill lakes care of the
transportation and unloading at the factery through contractors.
The contractors get a coumission of B 3.20 per tomme for their
gervices including freight. The produce was weighed on the farm
and payments to the farmers were ywde by the contractors at the
rete of fixed cane price lens their comission, The contractor get
the payment for the cane b;sﬁght to the mill at the fixed price

(ts= 130 per tompe in 1979-8C).

The arrangements were working ﬁell except some of the heet growers
reported their dissatisfaction with the issuing of delivory slips to
whiéh, sometimes, they could not stick for specific reasons and it was
difficnlt to get new slips for more appropriate dates. Though this
was reported for both cane and beet,‘it was rere scrious for beet
because of its relatively mere perishable nature. Secondly some of
the farmers were not at all happy with the deductions bﬁt,were help-

less because beet had no other use,
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3.2 Processing of Raw Material

As pointed earlier processing of cane and beet were different at
the initial stege of their comversion into sugar. In the case of
sugarcane, the cenes were eut into sets by two sets of Jmives. These
gets were carried to the rolliers for crushing in a conveyor belt., The
bagasse ﬁas sefarated,dried znd used as fucl for boilers. The juice
wag coilected in a tenk from where it was purped to the sulphitation
tanks, After the sulphitation the juice wes filtered and treated with
SO once again, heated and filtered. In the process, molasses and press
md were separated and pure juice was concentrated and purped to the
crystalizers in the centrizugel station, The crystels were dried with

glass hopper type dricrs, graded and bagged.

In case of sugarheef, the Toots were pushed from the water tank
to overhead flume fitted with leaf weed catcher and stone catcher,
‘Poots were then washed and ca;fied to the diffuser plant. The beet
slicer makes the slices and then slices were converted into cossettes

which were weighed and boiled with steanm heated water to extract sugar,

The pulp was separated and dewatered, The juice was trealed with 302

for first carbonation in the earbonation tanks, The molasses were
geparated and the carbonated juice was fiitered before the second
carbonation, The clarified juice_waé filtered again. It was steam
heated to certain concentraticn and was pumped to the crystaliser
in the centrigugal section. The crystals were dried with grass

hopper type driers, graded, bagged and gtacized in the godowns.

This ended the processing of beet.
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The processing of bect was different from.cane as the juice
extraction was through diffusion and in case of cane it was simplg
crushing. The other difference was that in case of cane suiphitation
was adopted for . juice clarification and double carbonation for
clarification of beet juice. In case of sugarcane we got bagasse aé
a by=-product whicﬁ was used as fuel in the boilers, We also got
press rmd and molasses as by products, Yhile preas rmd was scld as
organic maanure, molasses Qere a source of alcchal, ete, In case of
beet, however, we got pulp and molasses as by-products. Since pulp
could not be used as fuel, bect processing would require extranesus
fuel for boilers. On the other hand pulp wixed with other ingredients
guch &s molagses forms a good animal feed, DBeet molasses were used
in the manufacture of vitamin B and fetches good price. However,
the requirements of the industry were limited and whole of beet

molasses were not used for iiis ﬁﬁrpose except during 1§79—80.

Shortage of rav material especially sugarcane was felt even
during a relatively good year of 1981-82, Though the cene was avail-
able accross the state boundary from Punjab where it was surplus,
it wes not accepted because of state policy., Cane was not accepted
even from the local grovers who were not registered with the mill,

;n cage of bect also the capacity utlisation was very low especialy
during past few years meinly beca se of inadequacy or raw uaterial,
The area sown under beet was not adegquate tc feed the mill, The
producers irrespective of its economics were hasitant to grow beet
because of marketing difficulties. Power failures were very frequent

resulting into heavy lossess and poor recovery.
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3.3 Digposal of Cutput

Four products i-.feré ‘obtained from processing of cane and beet in
Ganganagar Sugar Mills at Sri Ganganagar. These were, the main output
of sugar and by-products of beet pulp, press mmd {(cane) and molasses ‘
(cane and beet). In case o sugar dual price policy prevaileds 4
part of sugar output (655) was levy sugar vhich was acquired by the
government for distribution through public distribution é.rra.ngements.
The price paid for this sugar was fixed in advence, The free sale
sugar (35%) was sold through open bid auction at the mill premises.
The monthly release of sugar under both the arrengements was, however,
directed by the central government covering ponthwise release of levy
and free sale sugar alongwith free sale price. In case of beet
molasses a part Qf it was purchfsed by a phemeceutical company a.f
a price of R 1500 per tomne in 1979—80. The remaining bect molasses
and the entire quantity of cane molasses were sold at a fixed rate
‘of B 60 per tonme in that year. The sale of molasses was under the
control of Bxcise Department, The beet molagses mixed with cane
molasses were algo used for the manufacture of alcohal, The dewatered
beet pulp was sold to the feed industry. The press mud from cane

processing was sold to the farmers as organic mannure.
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3.4 Public Intervention

Sugar industry is well lmown for public interventions. The
intervention starts with the cane support price. The factories had
to give the minioum price for czne on the basis of sugar recovery.
At the second stage, a part of sugar produced both from cane end
beet was levy sugar procured by the government at a fixed price
(significantly lower than market price). Further levy sugar to be
handed over to the publié distribution s directed by the government
from tine to time, It was 65 per cent of the sugar produced._ The
remaininé 35 per cent was sold in free market agein under the directioms
of the goverment. While levy price was fixed in advance for the
'sugar year, free sale quonatity was sold at market price i.e., through
bidding by the wholesalers who were intimeted in advance by the mill
about the date, time and guantity of sugar to be sold, The price and
distribution of molassess were 2lso controlled, The alcohal produced
2rom molasses was also a controlled item. There was however, no
control on beet pulp and press rud disposel. Similarly no control

existed for bagasse disposal,
h, Beonomics of Sugar Production
4,1 Different Situationa

The economicg of sugar productioﬁ at Ganganagar Sugar Mills was
worked out and compared asmong carpe sugar, heet suger and total sugar.
Further we examined the econdriics of gugar preduction as if only cane/
beet waé processed, Therefore, in all five sugaf production alternativesn

vwere identified for costing.
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4,2 Costing and Costs

Since Ganganagar Sugar Mills processed bgth sugar cane and
sugarbeet and had integrated processing of molasses into industriai
alcohal, various cosﬁs, especially fixed costs, were to be allocated
between sugar unit and distillery unit and sugar costs farther between
cene sugar and Deet sugar*. Similariy'same by-zroduaets were procensed
into other producté which needs to be evaluated, . To do so we have used
the existing norms wherever available and logic where it was possihle.
Before going inﬁo the details of these processes however, we would

likh to list various.items of costae

The costs of sugar manufacture could be exemined under two heada;.
namely, variable costg and fixed costs, Variable costs included raw
materials of%augarcane and sugarbeegf other supplies such as filter
cloth, lubricants; lime, sulpher and other chemicalsy fuel (coal,

- farnace oil, fifewood and bagasse);_powerg packings; seasonal and
off~geasonal labour; repairs end maintenance; and interest on work=
ing capital. The fixed costs consisted of depreciation on lend,
building, and wmachinery and eguipment; administrative overheads

(salaries, allowances, bomnus, gratuity, etc.) and other overaeads,

*The objective of this study was not to make the sugar production
system economically viable through vertical integration of process-
ing by-preducts, but to examine if sugar production could be cheaper
and economically viable with the processing of beet in 2 cane
processing unit or & new unit,
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" While variable costs were direct costs and were easier to compute
exoept interest on working capltal, fixed costs were more complex,
These were first allocated between sugar and dlltxllery'units. In m#ny
caseé separete accounts for depreciation for two uits were available;
Others were allocated on the basis of their use for Fhe two units.
Similarily fixed q?sté-of the sugar unit were allocated between cane
and beet on certain oriteria, Various assumption were made to arrive
at a reasonably acceptable decompositxon of fixed cOsts. In what
follows iu the method used in allocating the fixed costs of sugar manu-
facturing between cane sugar and beet sugar, This was carried out for '

all the five sitﬁations referred abhove,

Since the mill kept separate recor&s for cene sugar and beet sugar
for-faw materials of sugarcane and sugarbeet purchases, and other supplfes
filter,cléth, hassion clothy lime, pulpher, washing soda, caustic sta
and other chemicals, these cosis weﬁi directly tagen,from the records
of the mill, Furnace oil and fire wood were nsed only for beet and
bagasse only for cane, Therefore, their respective costs were added to
beet and cane accounts; TheAcosts on coal were allocated on residual
bagis. That is, bag#sse, furnace - oil and firewood were converted into
coal equivalent and the total coal guantity so arrived was allocated
between the two on the basis of the ratio of the actual working days.
The quentities of firewcod and furnase oil coal and bagasse coal were
regpectively deducted from total coal for beet and cane processing.

The value of these coal quéntities were respectively aﬁded to the value

of firewcod and furnace o0il for beet and to bagasse for cane, Similarly,
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© total power used for sugar manufactured was allocated on the basis of
'wor!e:ing ilayé and power requirements of two processes (power rejuirements
of beet were higher than cane), The seascnal la;bour,‘however, was allo-
cated on the basis of ratio of the seasons, Since off-gseasonal labour_ _
requirements were more for sugarcane because of ouigate delivevies,
twenty per cent of off=geasonal labour was reserved for cane and the

‘remaining was allocated on the basis of scasons.

The prodlem arcse in the allocation of seasonal and off-seasonal
naintenance and repair costs. 1t was sol;ed as follows, Assuming the
repairs and maintenance costs were praportionf;te to the value of the
equipment apd machinery,. buildings and masonry wvork, we needed the
allocation of these invrestment items between the two sugars to be used
as weights for our decomposition of eosts in reference., It was assumed
that the total investment in cane sugggr factory had twe components,
namely, a component exclusively used in cane processing and the oi“.he.r
component used in cane as well as in beet processing, Becanse we did
not have itemvise valuation of the machinery we decided to divide the
total investment into two equal parts for two feferred componentg, The
comuon component for cane and beet processing was further allocated
betweeﬁ cane and beet in the ratio of seasons, In other woxﬁs 84,07
per cent of the investment in cane sugar factbry wag allocated to cane
and the remaining 15.93 per cent to beet to which the investment in
diffuser etc., was added, In case of maesonry work, since major paﬁ.
of it was due to beet silos, 90 per cent of it was added to beet and

the remaining 10 per cent to¢ cane, On the other hand tin gheds were
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‘m_ainly fof cane milling unit and hence 90 per cemt of the investment

in sheds was allocated to cane. Fire equipment, transpoﬁatim equip~
ment/railway sidings, coets vere allocated -on  the basis of the seasons.
The allocation of investment in weighing bridges was made on the basiq

of the quantities' of raw meterials All these values were added separat—
ely foi‘ two systems to arrive at a ratio which was used in the allocation

of repairs and maintenance costs..

. Another problem cox.xfront‘ed in the allocation of costs was .in work-
ing out the interest on working capital. Since sugar produced was not
sold ‘innediai‘;ely, the mill i’eguired working capital to pay the variable
-cosfl‘s. The interest on working capital was only on the paxf which wés
not recovered from sales during & period. We decided to take a month
as a period for this purpose., Any amount of worling capital not re-
covered by sales was charged at \1:5 per cent per annum raté of interest
The interest amount alongwith the balance of uncovered werking capital
wag congidered as balance carried forward and added to the working
caﬁital for the month, .The montﬁly woriing capital was arrived at by
dividing the total working captial by number of months the factory was
operated during the season. In the begining of beet processing the
allocation of returns from sales were aporticned in the ratio of unsold
cane sugar and bect sugar, This ratio was kept till worldng capital
for cane and beet were recovered subject to total gquantity of cane and

beet sugars.
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In case of fixed costs, for the allocation of depreciation the
method followed was of ratio of investments compﬁted earliér iﬁ“.
. cane/hect processing was wade the basis. For personnel assbciated.
with both cane and beet, their overhead ccsts were allocated in the
ratio of scasons whereas elsewhere total costs were considered in the

respective accounts.

Coming to the exclusive cane sugar end exclusive beet sugar process
ing plants, various overieads cocsts were examined and allocated accord-
ing to the need for such investments, In these ca;eﬁ'the.gnn of totals
exceeded the total costs because some of the items were needed for
both the processing plants and hencé double counted. For’ instance,
while entire sugar factory machinery was considered ﬁgr cane processing,
50 per cent of it was used for beet processihg which was accounted again
in beet and was added to the in;:étment in diffeser and other auxilla—
ries, In case of masonry work, %tin éheds, etc., no part ¢f which was
comnion between cane and beet were allocated in the proportion discussed
earlier, In case of railway sidings, weighing bridges, etc., total
investment was considered for both the systems. All these values were
addea together end used as a basis for arriving et an allocation of
depreciatidn; and maintensance and repair cogts for exclusive beet and
cane processing units, Variable costs for cane and beet remnined same
as in case of combined processing unit except labour and interest on
working capital which chaonged due to labour costs and returns from

sale of sugar after mamfacturing.
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4,5 Economics of Sugar Production

Table.& gives the economics of sugar production wunder different
assumptions., 1t was observed that cane crushing capacity was utilised
only by 25.5 per cent compered to 35,6 per cent of beet processing
capacity on the basis of 150 days and 60 days cane and beet seasons
respectively, In other words the available processing capacities were
zrossly under utilised. The canc crushing wes started only on the last
day of December in 1979-80., It continued for 77 days. However, 26 per
cent of these available days were lost because of break downs, poweT
cuts, sﬁortage of vaw material— cane supply, ete. In case of beet the
factory worked for only 36 days with & loss of 28 per cent of available
time because of the above reascns. The low utilisation of overall

capacity again was due to inadequate supply of materials.

The suger content in.béét was higher then cane by about 2.5 percnet-
age points., Howcver, the recovery was higher only by 2 percentage point.
In other words more suger available was lost in case »f beet irrespective
of the more efficient diffusion process used for its extraction, Apart
from technical reasons which mst have lowered the efficiency in beet
processing, frequent power cuts 2nd break downs of old cane sugar factory

could be respomsible for this loss,

Coming to the costs a substantial part of total costs were veriable
costs. Further raw material alone accounted for about 50 per cent of
variable zosts for the combined sugar as well as for exclusive cane

suger and about 35 per cent for exclusive beet sugar. The cost structure
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Pable & § Costs and Hetvms {rom Sugar Monefscturing Under Dif’crent
Systersat Ganganagar Suger 1ills (1979-82)
Particulars axelugive  Bxzelusive Cane + ect
‘ : cane beet cobined
.I. General information
i) Cepacity (tomzes/day) "1069 650 1000 + 650
ii) Nomwnl seascn ' 159 50 210
jii) Date of starting seasom 21-12=79 16-3-80  31-12-79
iv) Wo, of days ope:ated : 77 36 121
v} Actuel working deys 57 25 - 83
vi) Cane/beet precessed (tonnes) 38257 13106 38257 + 13105
vii) Average sugar content #) 11.7 14,3 -
viii) Average sugar recovery #) %.1 11.1 -
ix) Suger produced (tonnes) 3470 1455 4925
z) Fulp (tonzes) - 8145 8145
xi) Bagasse (tonnes) 11534 - 1163%
xii) Molasses (tomnes) e 1817 496 2313
¥iii) Press rmd (tomaes) 729 - 729,
I, Costs Bse '00C -
L, Variable Costs : __
i) Raw naterial 5259.9 2096.9 735648’
) e saes EER 371
iii) Fuel 10779 13757 24%8,6
iv) Power 247,45 115.7 363.1
v) Wages 1918.8 1176,2 2354,2
vi) Repaire & maintenance 728.3 466,73 716.8
vii) Packing 321.3 154.7 L56.0
viii) Interest om working copital  287.4 176.0 381e. 7
Total - 12045.7

5793.9

14449,2

COEtd. LX)
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- - - A——— vl T —

Sarticulars Brelusive Exclusgive Cone *+ Beet
Cene Beet conibined

'3, Fixzed Costsi

i) Depreciation . 2734 713.8 783.5
i) Administrotive Costs 3282.0 2461.5 %202.0
iii) Other overheads - 8017 601.3 80147
Total i357.1 3776.6 4867 .4
C. Total Costs 16592,9 G489, 5 19316.5

11T Returns

i) Sugar 1G1EC.7 4252,% 14393 .0

ii) By-products 532.9 890.3 15273 2
Total 10773.6 5142 .6 15516.2

et returns ' - 3529,3 - 5337.9 = 34004

g

.

IV Break up of costs betweer cane stftl and beet sugar in the cane=
cun~beet processing wmit

Cane Sugar 3eed Sugar Cene + Beet

Sagar

A, Variable Cosis

1. Waich changed due to allocatism . .
i) Labour wages 1682,.9 571.3 2358,2 0
ii) Repair snd maintensnce 483,8 228,0 716.8"

iii) Interest on woriing eapital 232.9 528,8 381,7

2. wWhich did not change due to - :
allocation /111.1 3885.% 10996, 5

%. Total variable costs 9535.7 4913.5 1L245,2

Contdv ase
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Table 4 Continued

Particulars ' Cane sugar Beet sugar Cane + Beet
: ‘ sugar

B, Fixed Costs

i) Depreciation 207.7 5759 783 .5
i) Administretive overheads 2236 & 1045.7 3282,0
iii) Other overaeads 55643 255.4 80347

Total 2963,k 1877.% L8574

C.  Total Costs 12526,1 679G.5 19316.6
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of menufacturing sugar under different systenis as éhown_in Table &
indicates that processing sugarbeet alone wag most expensive, and ceane
and beet processing together was least costly. The combination brought
down-the mepufacturing costs by about five per cent of the canc sugar
and about 40 per cent of the beet sugar produced separately. At the

face of it exclusive sugarbeet processing was not desirakle,

Because of large additional investments made for beet processing
and shorter frocéssing period the sugar mamfactured from beet was low
and hence the overhead costs of depreciation and administration were
almost double the overhead costs of cane sugar mapufactured in an eX-
culsive cane processing mill, BEven the variable costs for beet precess—
ing were significantl& higher irrespective of lower raw material costs
(due %o high recovéry of sugar from beet). This wes primarily due to
higher fuel asnd wege cosis whgéh were sipunificantly higher for beet
sugar."Because beet processing dces not yield bagassesthe fuel needs
of becet processing wer; met from exbtroneocus sources including costly
furnace cil, Wages paid especially to of f-seasonal labour were relat-
ively higher because of shorter processing season, Similarly repair
and maintenance costs for beet plant werc higher because of large invesd=
ment made in diffuser. Similarly interest on working capital was higher

beceuse of its larger working capital needs.

On the whole at the present level of ceme and beet processing the
costs exceeded the price received from output (main and hy—products).

Whether through operational efficiency or price incentives, etc., it
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was possible to make some of the situations remunerative, nced to be
examined. In what foliows, therefore, is the brealk even analygis in

temms of quantity of sugar price.
4,5 Breakeven Analysis

Table 5 shows the breakeven values of different varizbles under
different.systems. It was found that breakeven guantities of sugar
production for all the three situations was not feasible becauge it
was mch higher than‘the.capacity of the units. On the other hand the
weighed price of levﬁ’an@ free sale sugar ot existing level of process—
\ing activity ander all the situations comes to be gignificantly higher
than current price of sugar. It was, however, possible to produce sugar
at the given price-cost relatiocnship if the factories run ot 8C per cnmet
of the capacity., However, it would be difficnlt for ﬁhe factory to
survive in the long Tun. Aé;ﬁbing 80 per cent cepacity wtilisetion, the
hreakeven price for suger was gtill merginelly higher for exclusive cape
unit, and cene and beet combined unit. In case of exculsive beet unit
the breskeven price for sugar remains guite high, This was s0 ceven if
1060 per cent capaeity was ubtilised. In case of cane and bect combined
plant of thé breakeven price of svgar was less than the existing sugar
ﬁrice (weighﬂﬂ. At 80 per cent utilisation of the capacity, the factory
was able to pey little higher price for the raw materizl. However, in
1980-81 the price paid for cane of 8.5 recovery was Es 220/~ per tonne.
In other words, the remote chancce of this factory to cone out of rad

zre lost,
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Table 5% Breakeven Anelysis for DiifZerent Sugar Production Alternetives

at Gangancgar Sager lills (1979-30)

~

Particulars : Czne alone’

Beet alore

Cane + Beet
together

I, Existing Situations

i) Raw material .processed. 38257
tomes)
ii) Sugar produced (tonnes) 3470
+
111) Price of rav m?;giizg 130
iv) Weighed S“%Ps. t:;;:) 2002 40
v} Fixzed costs (Bs000) 1357
vi) Varizble costs (k& 00C) 1006
vii) Raw material costs (8 000) 5260
viii) Total returs (Fs 000) 1077%
ix) Retums fron by-products 633

I1. Breakeven Values

i) Sugar production (tomnes) 20771
ii) Suger price (Bs /tonmes)
- At existing capacity utili-
pation 3969

- At 80% cepacity utilisation 3112
- At 120% capacity utilisation 30352

iii) Mexirmm cene price at 80% 140
capacity utilisation (»a./tun e)

2922 ,40
3777
5704
2097
5143
890

5904

4358
5180

38257 + 13106
4925
130 end 160

2922 .40

5867
14449

7357
15916
1523

11925

3613

‘2954
2896

136

* .
Not corputable

Computed beet price was assumed P 30 per tonne higher

than the cane price, -
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4,5 Investment dnalysis

Investment analysis was carried out 1o examine the ecomomie
viability of pew investments to be riade agd for alread? wade investuments
in our casge the investment in beet processing machinery and eguirment
was already made.. So we thought of carrying out investment anlaysis
for this additional investment, However, because the data over past
many years had shown thai the sugér unit could not make any grofité;
acted as a constraint for such enalysis. The increase in sugarcane

and sugarbeet prices in 1950-31 had further made sugar processing

unrenumerative and hence the idea cf investment analysis was dropped.
5. Findings andé Implications

The amalysis of the growth in sugar procuction and the difficul-
ties the sugar industry faced in inéia indicated that under-utilisation
ef available cane crushing cépaci{y was the major problem responsible
for the so poor perfermznce of this industry. The problem was more’
éerions in the importsnt sugar groducing gtates of Bihar and Uttar
Pradesh., A large number of sugar factories in these states have gone
financially sick. lany of them were werking at below <he breakeven%;

- Ganganagar Sugar Milis,.Sri Ganganagar in Zajasthan was ﬁ.similéf case;
Even the introduction of beet processing could not help to get this

unit out of red.

The factory werked only for about half the normal season, Further
about 2% per cent of the working deys were lost in 1979-8C. Even during

the relatively betier year of 1980-81 the processing of cane was sltop-ed
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in the beginning of lMareh. Similar was the situation in case of beet.
Tnadequacy of raw material suprly wos the major ryeasen for shorter

processing season. Occasional breaixdowns end power cuts were the olher
reagons for iow utilisction of capacity. The o5ld cape factsry maciinery

also resulieé into higher repair and maiptenance cogts in addition %o

loss of sugar due o breaifowns

in fact, introdaction of beet processing in a cane nrocessing
unit involved large additienal investment in diffuser and hence gains
L

from spread of overheads over longer »rocessing B3eafon wWere alnost

noutralised by the overheads due to theee investment.

Though for the past two years the prices paid Zor cane and beed
vere sﬁfficiently remunerative, their production mnd sum:ly to the
mill lagged far hehinﬂ tie capacity. This had bappened irrespectiﬁe-
of enough extension stafi ava*lasle with all necesrary facilities of
trensnort, ete. As nentioned earller, the cane crushing in 1981-82
was to be stopned in the first week ¢f March for want of came. At

the same bLime overstaffing had certainly increased the overheads.

The economic analysig of processing of sugar from capne and beet
jndicated thet nonme of the alternative sugar precuction systeums,
nanely, cape sugar alone,_b ezt sugar slene, cane and beet sugar
together were cconomically viable as net returns were negative in all
+he three cases. It was also observed that not only fixed costs peT
unit of suger produced were nigh because of under-utilisetion of

capacity, bubt variable cosis were algo high, meinly because of fuel
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costs for boet and high wege bill hoth for cone and A% Seet. Ls &
result, even breakeven analysié led no wierc. 1f, however, the capaéity
utilisation is improved to over 80 per cent znd sugar pfices are incre-—
aged marginally, the factory could run at no profit ne loss for cane
alone and for cane anl beet together. The amalysis pointed out that
jntroduction of beet lovered the sugar production costs even though

no system was ecenomically sound, As the czne beet sugar system |
required additionel investment, tﬁé irvestment analysis would bave been
dseful, Bince the net incremental retums were very lew and it was not
pogsible to recover ihe inyéstment over the cconomic life of itle imvesi-
ﬁent even &t zero rate of discount tie investment analysis w2s not

carried out.

The implications of the findings, thewrefore, are very straight
forward, That is, under thaﬁsiven circumstance introducticn of beet
processing wes not at all degivable in the factories such as the
Genganagar Sugar Mills both on the basis of cast.analysis and invest?ent
enalysis. The economic superioity of sugarbect ot fam level did not
chenge the situstion. In fact, irrespective of its ﬁuperiority,-fhe
factory conld not menage to get adéquate suprly of beet even ata very
:renumerative price of B 250 per téﬁne of beet roots in 1965-01. The;
foarmers were reluctant to cultivate beet because it was most expeﬁsive.
and becanse of the risk in timely disposal. What was required the
better menagement of raw meterial éssembly 2t the mill such that:its'

dispesal costs to thc growers are winimi sed.
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Another point against beet cultivation was its irrigation reguire-
ments irrespective of additional irrigation made available for beet
cultivation, the farmers were not satisfied with the quantum of this

water,

On the other hand since to safeguard the interest of bect growers
and of the sugar consumers, we rcould neither recommend a cut in raw
material price paid to farmer nor we could increase sugar prices., The
only possibility was reducing costs through. improved efficiency in
organization and operaticns, This efficiéncy included utilisatioﬁ of

capacity as well as operational efficiency.

It has therefore, become armply clear that suger production in
Ganganagar Sugar Mill even from cane was not economical mainly because
of ina.dequaté supply of raw matg;gial. The situation arose because
sugarcane di_d not have campaz:ative advantage over cther crop such as
wheat and hence £he fammers were rot ready %o expend area under cane
irrespective of good price offered to them vecently. The fate of
beet did not seem to be different as it has added problem of larger

irrigation requirements,

At other places, especcially, in North, one has to examine the
economics of processing of this erop under certain assumptions. Also
the introduction of beet replaces some oiher erop(s), one has to look
into the econormics of this erop vs. crops replaced in accepting/reject-—
ing this crop for sugar production. For economic analysis both famm |

and factory level analysié would be necesgsary.



