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1, Istroducton

In this mte a comparative cost analysis of two techmologies for
pPriucirg sugar-has been attempted. The, two techmologiss oxamioed are
the Open Pan Jilphitation (OPS).process and the Vacuum Pan Qulphitae~
tion (VPS) process., The sugar produced by the former process is mrmally

roferred to a3 '‘handsari' and the latter a3 'white sugar' or 'mill
sugar!,

The mto 13 divided into the following sections 3 (1) background
information on the swctor, (11) duscription of the techniques,
(111) economios of the techniques, and (iv) government pollcy.

<. Dackgroung

Prodyction. Anmal sugarcane production in Indis is around
1400-1500 Lakh tonmes. Tho major producing Status are U.P., Malarashtre,
Tamdl inds and Andhre Pradesh, Their shares in all-Indis production
are 42, 13, 9 and & pur cent respectively.

igareane 13 utilised for tho mamfacture of gur, khanisari and

white sugar. A.small amunt is use. for feeding, chwing, ctce The
utilisation of sugareune in 197576 ia sahown in Tble 1, .

TABLZ 1
UTILISATION OF SUGARCANF, 1975-73.

(Lakh T;mnu)
A, Tor Production of Gur 654.51 (45.87%)
B. for Production of Kmandsari , 184,62 (12,93%)
Ce For Prmaductior of VPS Sugar 418,50 (29.33%)
D, For feeding, chuwing, ete . ' 169,42 (11,87%)
Total P rodiction . 1427.05 (100%)

* Prepired by shri C.R. Roddy undor he guidance of Shrl Nitin Desal
and Pre®, (uj Krishm, Tho llrwar jrogrammirg mdel apecified by
Prof. mj Krishm
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Producgtion of gur, kmndsari and VPS sugar in major c2ane
producing Sbabted in 1975-76 is shown in Tabls 2,

TABLS 2

POWCITON OF SJUARCANS, GUR, KHANDSARL AND WHITI SUGAR 1975-78

dgargine Gar Khandsard VB3 MgAL
('000 Tonnes) (Lakh Tonnes)
fistar Pradesh 583,59 28,09 2.67 11,64
Mhrashtm 168,70 3.30- 0.04 16.05
Tl Madn + 119,36 12,49 0.01 1.0
Andhra Pradesh 103,32 44895 1,26 3.26
{"rmtale 97.19 5.43 0.23 3.61
Total 1092,16 54.16 11,41 36,38
‘All-India 1427,05 64.11 12,00 42,62

It can be sven that J,P, 15 the largest producer of gur And lkimndsari
but 41t 4s sucond to Mabarashtra in VPS augar production.

In 1976-T7 production of VP3 sugar was 48 lakh tonnes and of
kinadeari 12 lakh tonnes,

&1%‘ l;.gm.mh. nta on employmunt in the khandsari sqctor - is mt
availablo. ([wever, using Tﬁu omploymunt rorm (12.87 mindays/tonne
of sugar), uhe approximte emplovment in terms of mindays in 1976.77
would be ahoub 514,44 lakh minds @. Similarly, om,loyment in terms
of mandays in the VPS sector is estimted 3s 396,68 lakh mandays,
Thus total emloyment in the sugar industry is appmximtely 911 lakh
miiays ia 1978-77,

dagireans production in different States is shown alongwith

the prevalling pursonday unemployment rtes in Table 3. (Reglorwise
dotails are in Annexzure 3).

TABLS 3

UNMP WO YMINT RATZS IN JJGARCANS
GROWING AR&\S

p Hoe U remp Lo yment Jugarcine Chare in All-India
Kate Production Production
(1972/73) '
: (Per cont) (Lakh Tonnes) (vor Cont)
b 15 11,66 0,95 .
2, 1115 228.19 1g.19
3, 610 1295,23 23,92
o S or leas 693,98 58,64 .
1234,06 100.00

Gurces: 1, vorsondny Tnemployment Mtes: fom Natioml Sample
Jivvays 27th ourd
2o nroice Yrodaction rrom ppgloml Levels of Apriciltural
Porelonment in Tnddn, Contre for iegloml ovelopment, Jawahire

Ll Dehra imveriisy ini Porspective Plinnirg Division,
Plhinvrang fyrmission.
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Th 13 eloar that the tulk of sugircine is grown in areas of reletively
low wzezploymant,

3. Dascrintiza nl Pashmlory

Maufactnming Pronaegs: The marufacture of white sugar can be
divided into the rollowing stages:

\1) Ivtraction of juice from sugareane.

(1L) clurification of juica.
(14i) vaporation and concent.ration of juice into msscuite.
. iv) .Frmation of crystals,

The basic difference between ths OPS and P3S procvddes iv L{md
whils the wvaporation of juice in the former is carried out by =
.boiling uader atmospheric pressure (hence tha rame 'Upen'Paa%), 7,
in the lattor it is done in'a vacuum and hance undar lower pressnre,
The other min diffcrence is that in tiwe V2§ process, julce is
moved betwean processdes by power driven pumps, while in tre 023
procass the vvement is larzely memal.

The sugar produced by OPS units is commonly.referred-to a8
txhandsari'. In the OPS process, the julce.is clariried by sulphim
tation and rot with vegetabls mtter, as in the traditioml process,
Honce it 15 al3o gilled '{improved! or 'sulphur khndsari?, whils
traditioml khandsari is referred to as 'desi khandssii'.

Thus, t$hare are four techmologive for procossing sugaroane
(1) gur tacamlogy, (ii) traditioml or desi khandsari téchnology,
(111) open pan sulphitation process for «randsari production, and
(iv) vacuum plan sulphitation process for white sugar production.

AlShough gur. production utilises about 5C%$ of* sugarcane
productisn in India and gur is an important oreryy food in the
rural areas, the aconomics of its nroduction hi1s. ot boen axarined
in this mta since it 1is rot a siuple substitue for white sugar,
Traditioml or dosi khandsari proauction is believed to ba regligivle
at prosent 2ni hence it has also heen excluded from this siudy,
(In this rota, whenever the term 'khendsari! is usad, it refors
to itproved or Sulphur krandsari oniy. Sugar produced by the
VPS units is roferrcd to as VPS sugar or mill sugar),

Gurality of Qutrat, A comparisnn of two or rore tachmlogies
would o maaningful ornly it tha  oulput of the two tocanologics is
mro or lis3 coparatle, ionece, it is npecsssary to oxamins the
diffaronce inquility, it any, between khardsari and VPS sugar,

Y W




:gar i3 g3rwrally classitiad vecording to colour and grein
(crystal) siz3. The colour is demted on a2 3acala rarging between
<5 and 30, with 30 deroting the best (wnitest) quality, Grain
8ize is clussified as eithar A, B, C, D or B, with A deroting the
largest grain siie and & the smillsst, 1-30 sugar, i.e, sugsr with
the whitz46 1nd largest grain, is cosidered the vaest variaty,

Aporoxirata quality-wise distribution of the output of khandsari
and V?3 sugzr 1s available, \bout 753 of VPS sugzar nmduction
belorgs to catugorizs (€30 and D30 whereas nearly 304 of khandsari
praduction is in categories €029 and C%D27. Thus, in genwral
kemandsari appesars to be comparsble with VPS sugar in term of
grrin 8ize Sut not in terms of whiteness, ibwaever, ia terms of
purity, CZD 2y hendsari is 99.4% pure, whils.(-30 VP3 Jugar is
9, 9% pure, :

‘The difforence iw quality is reflacted in prices, The avarage
:ﬂon mrked wivloaaly prices of khandsari and WPS snugar are given
olow; .

TABLZE 4
AVERAGE 'TDLESALZ PRTCES OF VPS AID KMANDSARI JJGAR, 19768.77
veSs Kaoandsari tisfarence
2ar ugar

(Rupees /Guintal) (Por Cont)

Delnt 421 350 17

Kanpur 48 . 308 - a6

Bombay . | | 422 314 26

i2t9 3 The difforsnce in prices ms rarged between 2y.70-Rs,130
per quintal ovar the past fuw years in thede mrkets,

The diffaroncy in Bombay is about 3,100 per quintal i.e. nearly
%6% of the VP3 suger price. The iirference in Delid i3 amaller
at Ns.70 per quintal, 1,e., amnnd 17% of the VPS sugar price.

fag3rding corsumer dcceptance, it 2ppears that sugar with
whita erystals is preferred and hence khandsari is 1t 2 disadvantage,
But it i3 loarnt that since khandsari is cheaper and the diiference
in purity only mrgiml, it is used to ~ large oxtent in
contactiomaries and bakeries, The yollowish oo lour of Xhandsard
mizht imxa it uracceptable for housemld corsumption, btut mot
for confectismry rmnufacture, iHmsshold corsumption of khandsard
13 largoly rostricted to rofussil areas, However, mo vellabls




a:‘ta- about the mirketing of xmandsari i3 available to substantiatoe
taese opiniom, . S

To sum up, since botu: kiandsari and V7S sugar sarve ad sweetoning
agents :nd sines the diffsrance in real quality (i.e, purity) i3 only
LMBrgiml, 16 wouau v acdsooible to 8ssure that they ars tasimlly
similar products and henes a - comparative scomomic examimtion of the

tuo techmlogies is . justified.
K ian £t } From an economic polnt of

vied one crucial difference between the two tecnnologles i3 the
diffaerence in.the recovery rate of sugar from sugarciie. RBovery
rate is tha ratio of the weight of sugar pmduced to the total
weight of cabo crushad, OPS units have a lower recovery rate. This
lower racovary rte ~an be attributed to the tollowjng reasors:

(1) Leeses in Milling and crushing, MilMas efficlency
neasures the amunt of julce extracted es 2 propostion ot total
In the OPS units the maxizum milldng

availabls juice in Sugarcane.

efficlency 1s 803 a3 compared to 90% in the VPS units, This 10%
lower efficiency decreases the recovery rte by 1%. Even this (30%)
level of efficiency is rarely achieved dua to the dusire of the
factory mmgusrs to crush a larger quantity ol cane at the axparse

of 2 hizher axhraction rate,. Rollers ara Lrequestly Mlovsenmd”,

and .though this embles & larger amount of cAne. to be fed.through

the rollers, the rite cf extraction of julce, and consequantly the
recovery rato, is Jowerad, The Plansing fessarch apd Action Institute,
Lucknow, and the fppropriate Tachology Developasnt Assoclation of
Lucknow ara.orrontly experimenting with an expeller for crushing
‘AD8 which in trials as shown & milling efficiency of as mich 13
87% - 83%, An pdditioml advantage-of this expellsr would be its
lower cost, Its. cost:is estimtod as js, 80,000 while the crushors
ouarrent’ 7 in use st Ps.1,25,070 eachs .

(1LY sed 1 arsion g), - Inversion loss
18 due to thw corversion of Sucrose (or cane sugasr) under. certain
conditions into to molacules of glucose, The glucose is lost
in mlasses., Hance the higher tne Bmunt of inversion, ‘the lower
18 the recoverv mate. of sugsr. -

ect iaversion are boi_!.ixg :
lng, Up to 3 temperature .

1 juice is almost nil. Bejond
te of inversion incrodses

Tvwo important factors whieh aff
temperature and the tima taken in boi
of 80” ¢, tas imversion rate of neutrs
6800 ¢, for avery 100 ¢ increase the ra

'2-2,5 times, In th? OPS process, the bolling point of the juice

1s 28 mich as 110° ¢ and hence the imvervion loss 13 quite sigmificant,
The recovery loss dus to this inversion is 88 mich 38 0.5%. The

VPS process is distinetly superior 3s tbe juioce 13 bollsd under.
reduced pressure.with the-torperature mintaiped betWeen 80° ¢ ard

65° C. Roduction of inversion loss in the 0PS process by lowering

the boiling point wonld bs Jdiffialt to achisve as the juice is boiled
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under mr-al atmsphere pressure (unliks the VPS process), IHovever,
tae loss could be reduced by lowering the period of toiling. Qurrently
roscarchors are cxperimenting wita a plate evaporator which would
aporeciably ruduce toiling tir) and minimise the inversion loss,

 (411) (gosses in lolasses, The sugar contemt of molasses
obtained from the VP3 process is- 35% whila the sugar:conteat of
mwlatses from the OPS process is as mich a8 563, The loas of suger
in the residual mplasses is equivalent to 3 recovery rate of
0,5% - 0.74., The Lipproprizte Techmlogy Development Association
is working on the extraction of suga:™ from molazses by an lonr-exchange
process, The sugar ttus obtained i3 basially wet sugar, whicsh
30 Do used by bakeriss and sweet meat sellers,

In the amlysis that follows the recovery rate assumed for
OPS units is 6,84, which is ths average reslisad 2t present., Hovever,
Aloalations have &lso bean made with a higher recovary rite of
7.5% which odn be aghleved if some of the improvementa doscribed
above arv offocted. The recovery rate for VPS umits is assumed to
be 9,48 which is the current lavel in U.P. |

4. The B £ L L

In tais Section a gomparison.of the economics of the ®io

techmologiss in sugar industry - the Onen Pan Sulphitatisn(C?S)
and the Vacuum Pan Silphitation (VP3) processes — B8 boen attapled,
The data for this amlysis tes been drawn from two agenciass — the
Planming Research and Action Institute (PBAI) - Lucknow and the
Industrial Fimnce (orporstion of India, The PRAI 28 provided
esticmtas of the capital and operating costs of.an OPS unit with
1 daily cane orushing capacity of 80 tonnes, The IFCI's estimates

relate to 8 VPSunit (capacity 1250 tonnes) to he established in
Uttar Pradeah, _

~ Most of the OPS unmits in India (as meny as 90%) are situatod
inU,P, The PRAI'T cstimmtes rolate to the operationof a'unmit in
Use Theraf>re, the amlysis i3 in effact- & comparison of the
techoologias in the Uttar Pradesh setting.. Averuge recovery
rates (of VPS units) in Mabarashtre are.llf as compared to 9.4
in Uttar Pradesh, (Tho Averaga recovery rate of OP3 units in
Indda i3 abont 6,08), The higher recovery rate in Malarashtre is {
a rosult of the higher sugar content of came. Fencs it wauld ba
rsasormbla to 2ssums that 1f OPS units are located.in Mikarashirs,
their reeovaery rates would be propertiomtely higher and the
diffaraatials between the 0P2S and VPS techrology would romin the
saze, Therafare, the comparison piusented here Should lave
gereral validity,

" The basic data on capital arnd épemtiu costs are presented
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in Annexure I, Oortain important ratios corputed with this data
nro summarided holow:

TABLS S

SEIOMIC CAAMACTIRLSTICS OF DITFIRINT TECHNIOU IS

N2a  Tacurobogy

tio Tt (C.oh  (7.5%
Hu O~ el b Ipoovery)
very) vary) -
1. Flxad (plial/ lupees/ 2216 2037 1349
Oubput Tonnu .
2, Iixed CGipital/ Mupaua/ £2 52 4385
LpLlmaut iy
8. s Loyment/ muacaye/ 43 39 10
Ontput Tonnu
4o Fnborial Gut/ fupces/ 2484 2255 1032
Output Tonno’
5. Value Added/ Rpucs/ 616 015 : 1268
Output Toans
6., Yges aml mpe.a/ 271 °18 154
Slaricve/ Tonno
Jdntput
7. Bgos/Value Added  Per cent 44 29 12

N T Y - e

The 023 tuchnology 48 cloarly more matorial-lotewsive and
labour-intursive nnd lLobs capltal-intersive than VPS technolegy.
Thu o0at of 3ugar producud by the two tochrolugies utn be
wenanred ind compired oither with idontical 1aput prices or with
thy difforontial pricues actually piid by nritd using the techmlogy,
I»r the ouve inwhich identiwml Metor ipput priges e wied, this
pipar uasumws (1) 9.5 per mnday for labour,. (11) 164 intereut
chncores on [ixed nnd working uipatal, (111) Aepreciation
‘4 4% for bulllings, and 104 for plant and michinery, and (iv) cano
pirchnes tix 3 8,6,25/tonne,  Tor the second cwe all ¢osta
s tetually puid csta,
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TABLE 6

) JT 0F JGAR PHOUGIION 3T DIFFIRLINT
ToniDiICUSS L0 L376-77 PRICILS DR LW

JulTs
e ] .V? oJ h ,
_ 9. 44 eoovery
i2eyvery  ecovepy  UecnVaQrl
. Ripues /Tonne
1. AS Idaotical Input Priosws 3398 3080 3097
2. 1t UALfaront Inout Prices 33908 5060 5254

Miba 3 A proterenes wljustaunt of 33,700/%anne ahou Ll he
Nlijud bo the est of OPS angir on secount ot the
Superior quulity ot’ Y95 9auar 9 reflucted in the
Piither who lesalo priews, the diffurencs rineiny
'rom (9,700 to 13,4500 per tonne (Tbla 4)

Ir n Aeeision on the nllneatisn f @apieity 13 tr be tnkeon
vablroly on e 0913 af coBteoltucbivenuws thun the optiml
doedaion would nucessarily bo the allogation of tho whole cipacity
to the 3ingle Lur3tecost techmiQue. Lub a mitinls ohjochivo
ipproch would take into necuunt objuctivad other thmn cust minimie
sation .. veoloyment voneritisn tnd veonumy in bho nue of otpital,
dn auch an Apprieh one wald modmas custa auhjock to ~prwnrato
comstrmints, - .

Suvaeril wxercises were urndertaken with oautimitions of
cuIBtr:intd dederibed below, The objzctive 13 to minini3e total
nebutl codts (inclusivo of prefurence adjustment in the coat of
O?Sdaugnr) 33 roported in Thbls 6. The follwing comstriinta were
wsed,

A. 2atut,  This must incrends Frewm 60 lnkh tonncs ko 76,3 lakh
tonnws OaWwosn LI76=77 and 1082-63, Thua outnut targat tor LOWRLIS
13 tha P20 subaub targob for sugar pius 1 tasmeb D khiadird ciloge
Uited by anslying bee 0PD gmwta =ths oF 2,003 to the ratimtod
L13w Loval praduchion of klundsaed,

B, Zmbymegt. Throe rltermtive employment comdtriints
were tricd,

(1) + @ployment mist incrngs 1t the same rite as output,
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(kp) : Smploynent must incraass 2t 3 rate 1.5 times the
rate of increasas in cutput. ' '

(L) : Sloymont must incresse at & rote Wwo-thirds of
the yote of increase in output.

C. el Cojtal, Three 2ltermtive constraints on capital
use were trisd, Iixed capital requirements mist be 3

(K1) : Loss than or equal to tha.average of the roquiremsntl'
t‘;t each tecnniqua seperataly.

(X5) 3 Loss than or cqual to the total requiremsnts of 2
_3:1 distridution of output betwsen ths VPS3 and OP3 3actors or .

(£3) 3 Less than or equal to the capital requirements of & .
1:3 diatridbutisn of output betwaen the VPS and OPS Sectors,. :

Cozbining the above canital &and erployment camtrainfs nige
exercisss ware undsrtaken., 7The resulting share of the OPS. tecarology
in total 2d4itiorp] output in cach of the nine oxercildes is given
in m™Mble 7,

TARLE 7

OPIT4AL SHART OF THI 025 S33CTOR IN ADDITIONAL OUTPUT

' ‘ In La

Ly
b3 t : =
(243 LM) (371 L) (222 Ly
K; (5374 LR) 50% set 50%
K, (62319 L7) 25% - 38% 253
Ks (15160 LR) 754 5% 78%
LM s Lakh Mandays, LR: Lakh Ripees

Tho s> lutions given above .2re domimeted by the capital
comstraint excupt in the- ;ase where the capital corstrint i3
lioersl (X2). In the c8se (Kslo) where tie capital constraint
is liberal and tha employment constraint i8s tight the shares of
VPS and 093 saectors in additiorml output turn out to de rmghly
62 1nd 333 respoctively. This solution would imply the m=gnitudos
shown in Ta5lo &, The rate of growth of sugar production would
be 1,17 per anmm relative to 1976-77. The rate of growth of
V2S output wonld be 3.2% per anmn and that of kizndsari output 7.3%




ner 'xnn.m. "‘13 :.ctua.l ratoe of growsa of praduction ia 778 units
tas baun armuad 5.0% per anma betwean 1365-63 and 1973-?8 4

TABL,8 | ks

-SECIOR MAGNITUD3S IN‘SOLUTION-Kolp

| | N Quantities with
oP3 s Total - | Zntire Additi-
Sactor Sactor Industry | oml Qutpus
. ' { Produced by w3
tor
(Laxk tonnes) L oo : .
2, Additioml Mambar of .« 1188 - 68 1224 107
Units ) ' ' :
3o .’&'ddi.'cbml awploymnt
= [akh Mandays 270,90 100,00 370.90 163
= Permment . (umbere) 10, K2 17,160 © 27,58 27,820
- Ssasoml (Misbare) 221,178 30,360 251,538 49,220
% (Ao fequirements :
ki Tonnes) 92,65 106,38 199.03 178,40
S. Qapital Requiruments -
(™. crores) 14,50 434,90 576,40 708.89
. N ¥ .
6. Operating (osts (Including Pre- .
ference Adjustment) .- :
§: orores) " 288,17 ---828,40 . 583.587. 530.40

5. Goversmemt 2ollo7 - -

At presunt thcro is no reservatisn of pmduct'!.on for ors
khandesart units, liwever, OPS units unliks tho VPS units, 4o
ot have to supply livy sugar, 635% of tha output of VPS umu
i3 supplisd a8 levy sugar ard 354 i3 s51d as free sale sugar, The
ax-factory - -oFice raceived for levy sugar is only about 603 ot
the prioa rooaivad fpr f‘rce sale augsr. .
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* Thore 18 also an excise duty differential between OPS and
VPS units, ths relavant ratss being a3 follows :

V23 units: 27 =7 ~» froe sale sugar, (reduced from
45% in Novemdar 1977)

‘ s | 12.5% on lavy sugar (reduced from 153
e in November 1977) . . .. .. . ...

OPS umtss 10.0% (ruduced from 17,5% in February 1878)

The effect of tho levy and excise policies oan be studied with
the following =leulations, The productisn cost of V2S5 sugar in .
new mills ms bosn estimated as ®.3,254 per toons, Assuming that
& weighted average realisation of this cost 1s a3sured by policy,
the excise burden per tomne Would be R3.578., This burden is «lauletot
assuming that the 27,5 pur cont oxcise duty rate is: applied to
35 par cent of free salo output, and 12,5 per cent oxclaa rate is
applied to 65 par cent levy sugar output - the weightud avergs
incidence of uXcise being 17,75 par cent. Thus, inclusive of the
excise duty the esx~factary price for V23S mill sugar should be
R8s .3832,

b Slmilar alaulatiors for kharﬁsari sugar yield the ex~fagtory
p-ice, inclusive of excise taxation, to be [8.3738 per tonne
(production cost Re.3398 plus excise Rs.340).

T3, 28 2 result of the levy-cum-excise policy, the
production cost advantage of rs.l44 per tonne enjoyed by VPS
'sugir is gymverted into an ax.factory price ditferential of
_F3.94 per .onna in favour of ktnnd ari sugar. The latter doed mot

| noed any attm tas "_..'...' oa% s n.

*+h»
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ANGEIIRE L
PAPAMETZRS OF ALTZRUTIVS T3CHOLOGIZES

23 Jachm oy 28 Tashmicgy
(8.3} 7.5% (943 Pacovary)
_DPgonyarr)  Hmvery)

1, Crushirg Cpacity (Tonmes/Day) 80 €o0: 1250
2, Crushing Season (i, of m) 100 100 130
3. 3igar Outpat (Tonmes per year) " ' 544 800 14382
4 ZTploymnt B o
1) Permnent (ios,) S 9 280
11) Semsorsl (Nx,) . o 191 191 o 480
5. fixed (apital Cost
(8. Lakhs)
1) land. - . 4,61 4,6 140%
1) Baildirg . | . 73,9%
1i1) Plant and Mohrery 4o41 4.4 399.56
iv) Miacellarecus Mxed Asaets 0.25 0.28 o2
v) Ctoros and Spares l 0.88 } 0,85 5.00
vi) Coatingencies 15.00
vii) Others _ 2,10 2,10 68,70
Total 2,22 12,22 825,48
8. Costs (Per Tozme of Suger
?2:\ P, at 1978.77 9:-12-}
1) Cne 2059 1087 1543
11} pPurchese Tix on (Rre o0 83 108
111) vages and Salarios 271 248 184
17) Gorsumbls Storss and Utilitioes 266 241 152
7) Other Costs 134 122 i
vi) Cocpreciation ' 180 163 43¢
vil) Intorost on Working rpital 37 33 58
viil) Irterest on Mxod (pital 359 328 698
Total 3393 3070 3tE
Qunlity Adjustment y (] 70 -

Total 4093 3730 .1}
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Hotes to \nne.ars I

| TR o
1, The ostimtes f£or the OPS and W3 techrolowy 1‘~"l:Vu beun providet
57 the Planning iwscarch and Action Irublsase, Luchow mad tao
lodistelal iluinew Garporition of Indin, respuctively.
2. Crushing Surdgp, The mumber of crushirg seison Iy Cor the '
OP3 technoloyy iy tiw sverage reportul for 1975/"1'8_511’1\1"11)75/77. Mmr
the WS techwology it is the avemge tor Uttar Prudesh, '

Se  Qutput, Tho rocovery rate ot 6,83 for the OP3 techmlogy is the
observaed averigo, A rate of 7,53 13 nchievable with improvements,
Tho recovery rta for VPS is the reported average for U.P.

t«  Irploymunt, . Those are eatimtes reported by Pl

Se Croltal mah, Tha cipltal codt watimtes Cor an 025 unit Mve
Lien provided by PoAL.  For the VWPS bachnology, the ¢ipitil cost
ostimtes given by the IFCI rcelite to 2 umiss (with 2 cinnelty of
1250 tonnes crushed per day oigh)s 19,750 1akhe 2nd 8 .625.48 lakhs.

The former 1ppears appreciably on ths higher side; hunce the lattor
s been used,

Stimtes for 2 units in Maharashtra with tho same caoncliy are
mach lwer 2t 18,505 lakhs, Tho recovory rute in MatArashtra is
1135 higher (1ot L1,2%5), Thus the sipital cost per uadt of output
and oApital mst pur minday would both Le lower in Mrinriahir,

6, The guat of cing His been taken to be B ,110/tonne and

i@ .145/tonne ir tiu OPS and VPS units rodpuctively. Almost the
onitire oAne requiroments of the OPS units aru deUvered 2% tho

gate of the Metory whil: the VP3 units ineur harvesting and
tramsportatisn charges for 2 part of tho cano purchased, The higher
8ne 3t roflucts these additisml charges,

7. Wge rtas for umkilled libour are abou’ m..ﬁ/dﬁy and Bs. 10/
in tho 0?35 nnd V28 factorlea, The VPS fastarics also kave to pay
retiiror foos rarping beiweon 25%-50% of crushing scison wages during
the non-crushing season,

8, Duopreciati n rates assumed nres 3% for buildings and 103 for
plant and machinory for hoth tochniquos,

9. Tha purchise tax on c2ne 13 ©.10/tonne for the VPS mills and
i3,6.25/%onme for the OPS milla,

10, The #aam inturust mte on worklng cipitel (163) hra boen used

for both tacuniques, Dut it i3 apnilod $5 (i) one monkh's rav
mterial rogulcsments for the OP3 nnits and (11) 2 mnihs! roculrcrmonts
for the VP35 mdlis,




11, The same inbercwt rate on fixed capital (13%) s also Leen
nosumed far tho 023 and VPS unita,

12, The value of output 128 been takaa to bo Re. 3100/tonne for
all units, Tho 38sumption 13 that both OPS and VPS units sell 100§
of thulr ouiput in the froe mirkat, In actusl prmotice the OPS
fagtories are mt subject to any levy while the free sale of the
VPS mills is only 35%. However, the assuiption ol & odmxoa price .
13 wsed only in the computation of ratiss anl does not affect tha
st 2mlysle directly. '



AVNIYIRS 1T

P.OGRAMMIIG P ECIFICATIONS

The programmlng modul s been dpuclfiud 18 2 cost minimisation
mdel with comstriints on omployment gunuration, outp-t growth and
cipltal requirgmunts,

I. | vo Minebi.

The objuctive 13 to minimse the actusl total oot pur tonne
(ne auromat. inpub pricua) 8 roported in rxbla & 1nclusivo of a
u:mumr prcfemncu 'uLjus tmunt of m.700 por tomu in thu 0P S susr
u-it. Jus wa nn.niniae 325 bq_ + 4098:: (nsaundng n‘ 6.8 rocuvury’
it for OoP3 unita), where "J. mpmaents tho Addis Iof‘ll. output of
the V23 3vctor in lakh tonnes 1o Xy repreunta th'e:additional ontput of

tho OP3J seotor in lakh tonnes, Q.

II. Mmroiteminha vibe D!
Ae  Quimut

,!
Tho demnd for VPS sugar in 1982/83 ns been Jostimted a3 65 lakh

tonnes, Ths mtiu of the output of 0PS units and VPS units 4in
1978/77 was 134, Uairg this mte, output in 1982/83 will mve to
be about 78,3 lakh tonnes represunting an increase of aboud 18,3 lakh
tonnes between 1977/683, Thus
X + X ‘2:_' 18,3

B. Lmlormant

Tho outiput € the two sectors in 1976/77 was 48.00 lakh
tonncs (VPS) and 12 lakh tonnos (OPS), Using She m nda 78 /tonne

coufflclonts given in Tubls 5, total omploymunmt would “ave boen




911 Jakh mandays in 1976/77. The three altormative umpic yment

comtmaints would thon be 3

(L)  1oxp +  43xg > 313

(La) 10 +  43x, S
(Ly) loq + 43, o AR
C.  (Rpita)

The fixed @pital costs/tonne of sugar &8 given in Table §
are M.2248 (0P3 with 6,88 rocovery) and M ,4349 (VPS). Assuming
et ompital awallability is the muan of the Foqui romant of mpital
vhen She odditjyml cutput is producud eitha;_whpuy ia the OP3
or violly in tha VPS soctors, it wwuld bas

(K1)  434m;  + 2248, <. 53741
The o sltormtive comtreinta weuld bey
(Kg) 4348y + 224&, 4 62319

(Kg) 4349, + 2240wy 2 45380
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ANBXURS X1

SUGARCANE ACREAGZ & P RODUCT ION( REGIONWISE)

- oa 0 \:tpﬁ |2 Unmlw "(Forna-ﬁy-
(Heotarag) ('000 Tonnas) sesking and availadble)
(227071 . _(2970-71) Rurel Orbes
(P ex-ceniage)
1, ANIIRA PRAREH
1. Coastal Regiun 78966 710,428 12,79 13,60
2, Inland Northern |
Region 22733 183,083 10,45 1.9
3, Inland scuthern =
Reg ion €215 152,838 11.61 1K )
I, ASSiM
L Plain 0406 114,541 1.97 408
2 Hille 2023 10,183 05,99 0.0
111, BIM:R | T
le Saqth«:n 6090 117,940 8.2 12,18
g, Northern 78706 81716 9.46 “8.04
8, Central 31488 04,42 13,55  10.67
IV, QUIARK |
1, Tagtern 136 0,993 7.67 | ":a.m ,
P. Nnwtn_»n plaing 1954 7.451 - 6.50 - W0 -
3, Sewthem Plaim G635 41,400 N
4, I*Y AT eas 1819 7.308 5,03 B 1
6. Saurasitra 223 112,168 2.90 - 7.80.
1 Bastera . 10666 464,323 3,08 203
2 Western 27833 126,332 272 7e3L

VL, LMACAL PRADIS, 3230 4.316 0.3 38
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— Aroa Outoub Unemp lo ymeitt (Purdone |
rmhen (Hoctares) ('C00 Tonnes) daws . Sceking 2rd . |
Difoe o (190e71)  (1970-71)  Avatlablg) *
- - - ' ' ' il MTeba
o (Pereuntuy 2)
VII. JAMMI AXKASHMIB
1, Mountaioous 1796 1,977 1,00 6.04
2, Outer H s Ll - 1.01 3.75 ’
3. Jhelum liey o - - 18,81 K
V1II. n-;..mu
h Y Coy | . RN L
1, *orthern 1253 9,287 21,89 22,55
2. Soutbern 6381 29,682 24,97 23,18
IX, MDY |
[ ') o
lo m‘torn 3868 9.465 2.3 : 3.“
2, Inland Maatern 3237 7.468 3,23 7.00
3. Injand Western 13198 33,564 4,05 7.83
1. Western 10097 414,382 6,28 8.49
S. lhrthera 14078 60,608 1.98 3.79
X, hipghshtm
l. ma.“]- 466 30"86 6095 g.m
2, Taland MNestern: . 145130. 1094,532 8,96 9,9
i, Inland Qemtrel 220665 135,108 7.4% - &8
§,-Thland Bstern 800 4,832 11,58 12,08
. GRAMA | ',
1, Gastal & Gmts . 8402 31,863 5.28 8,27
2y Jalasd Bastern B -7 66,019 5.0 11,16
3, Inland Southern 32628 295,676 8.08 9,98
3. Inland Borthern 59 464,801 11,03 ‘10,1
XIT. [CALAID - - 2,77 2,48
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:;jlrea

pulput
(Hectareg ) ('000 Tonnag)

(197¢-71) Bursl

Unemployment (Pel sondays
Sozkine a2d Availabla

(1270-71
XIII. QRISSA
1. Coagtal 1234 77,676
2+ 3outhern 8W1 48,041
3. Northern 9991 57,788
)C[T. !Z”le p&
1. Northern 70811 298,002
2. Southern 41091 178,665
X7, HOZASTH AN
1, vostern 101 0.432
2. North , p,stern 16408 58, 1v¢
e 3outhern 678 =7 ,050
‘1, Seuth Eagtern 9637 39,917
XVTe LMIL NADY
ls Coastal Northern 49732 4 25,449
2, (oastal southern 94699 198,023
3, Inlané 48502 417,571
le Himalayan 119658 537,808
2. Western 670450 ZE88.585
de Ceontral 189626 629,902
4, Bagtern 324036 122,014
5. southern 5550 13, 266
XVIII, (8T B SNG AL
le Himalayan 286 4,2
2¢ Saztern plaing 2877 112,332
Jd. Wegtorn €459 J2.173
4. Central Plalns 65138 7,737
ALl India 2481319 1230,635

Girb 4

(Percentaga)

17,07
5.8
10,72

6,25
2,02

5,08

14,59
8,37
8.5 1

1l.18
2,76

2,38
4,56
3.@

7.80
11,357
14,42

9,63

10,37
3,22
8,65

4,81
7.0

5,83
5,49
2,00
3.2

13, 22
10.09
10.52

6,7
15,656
7.02

11,13

D

- - -
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