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The description and cianaifioation of eountrieo «ad tarritoriea 
U this doeuaant and tho arrangenent of tht anterlal do not imply 
tilt ospreeeion of any opinion itiataotvtr on tht part of tht 
aecrotariet of UMIDO concerning tht ltgal statu« of any country, 
territory, city or «rat, or of   ta authoritiea, ox con earn inj tht 
delia* tat ion of ita front iara or bouaderiaa, or rafardiaf ita 
«oonoaic ayatta or dagraa of davalopaant. 

Tht view and opinion« aiprtftad in thia dooaaeat art thoaa of 
tht author(a) and do not ntotaaarily rafltet tht vit« of tht 
«•orttariat of UWIDO. 

Hmtion of firm naaee and ooajatroial producta dota not iapiy 
tht tndoratamt of tho aaorotariat of ÜKIDO. 

Tho doewaent ia rtproduotd in tht for« in idiioh it ma rtotivtd 
and it haa not boon foramlly aditad. 
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i.  tntrctimròlqn 

la tola note a comparative coat analysis of two techno logia* for 
producing 3ugarhas been attempted.    The. two technologies examined are 
the Opan Pan 3ilphitation (0PS);procea3 and the Vacuno Pan ailphita- 
tiott (V?S) procesa.    The sugar produced by the former procese ia nomali/ 
referred to as  «Ichandsari» and the lattar 03   »white sugar' or »mill 
sugar'. 

The rata ia divided into the following sections i  (i) background 
information on the a«ctor,  (ii) duacription of the techniques, 
(ili) economics of the techniques, and (iv) government policy. 

2«    ¡ÈJ&XS&â 

ProJu^tioQ.   Annaal sugarcane production in Indi» is around 
14Q0-15QÜ lakh tonnes.    Tho nnjor producing States are U.P., Maharashtra», 
Tamil ifcdta   and Andhr* Pradssh.   Their shares in all-India production 
are 42, 13,  9 and 0 per cent respectively* 

Sugarcane ia utilised for tho nanufstcture of gur. khanlsari and 
whits sugar. A.anali amount ia useu for feeding, chawing, otc. The 
utilisation of sugarcane in 1975-76 is shown in Tabi« 1, . 

TABL3 1 

UTILISATION OF SUGARGVNF, 1975-7á 

A, For Production of Gur 

B. Fbr Production of Khandsari. 

C. For Production of VPS Sugar 

D, For feeding, chuwing, etc« 

Total Production 

(Lakh Tonnes) 

654.51 (45.87$) 

184.62 (12.93$) 

410.50 (29.33*) 

169.42 (U.87*) 

1427.05 (100*) 

Preparad by ühri CR. Roddy und or   he guidance of shri Nitin Desal 
and Pre?, ;p.j Krishna.    Tho linuar irograiandng rodol specified by 
Prof. Raj Krishna 
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Production of gur, k hands a ri and VPS sugar In nftjor cane 
producía? State* In 1975-76 la shown in Table 2. 

TABL3 2 

PiDOJCnONOF 3JUAHQUI3, OU a, KHANDSAK AND VHIT3 JUGAR   1975-76 

——_         _                  iiiffarrttne Gar Kbandsari VP 3  Hiznr 
('000 Tonnes) (Lakh Tonnes) 

Hitar Pradesh 
tn haras htra 
Pitll »idu 
Andhxa Pradesh 
Xirmtat» 

503.59 
108.70 

-  119.36 
103.32 

97.19 

20.09 
3.30 

12.49 
4.05 
5.43 

9.87 
0.04 
0.01 
1.26 
0.23 

U.64 
16.0S 
1.02 
3.26 
3.61 

Total 1092.16 54.16 11.41 36.36 

All-India 1427.05 64.11 12.00 42.62 

It can b« Sd<m that (J.p. la the largest producer of Rur and khandsari 
but It is 3dcond to Maharashtra in VPS sugar production. 

In 1976-77    production of VPS sugar was 4Ü lakh tonnes and of 
khftndaari 12 lakh tonnée. 

aval lab 
iäfflplQYmünt.    Data on enpLoynwnt in the khandsari sector is not 
ab lo.    ¡HueVc-r, u3lng the employment norm (42.U7 n&ndaya/tonne 

Jugareane production in different states is 3hown alongvith 
the prevailing personday unemployment ratea in Tablo 3.  (itegionwis< 
dutaiLs aro in Anneau re 3). 

TABUS 3 

UNafMßYMSNT R\T3S IN JJGARGAN3 
GROWING ARSIS 

Ho. 

1. 
2. 
3. 
'1. 

linurrpLoyment ¡Aigarcane Char« in All-India 
Iute Production 

(1972/73) 
Production 

(Pur cont) (Uxkh Tonnes) (Por cont) 
15 11.66 0.95 

11-15 22H.19 lo. 49 
6-10 1295.23 23.92 

5 or Lesa (598.98 56,64, 
1234.06 100.00 

Jjurc*j3:  1. i> jwonftay tTncmploymur.t patos- from National sample 
.hrvoy: ;.:7t.h *und 

''..  'lui'irr-ire Production t'rora ¡^giorni Lev,»La of Agricultural, 
P:-'f'l.jnm..;nt In TrHl'i.   Contro l'or ¡Clonai Uovolopment, Java hai 
LU ;;..Miru unr/yr'ùiy  mi Porsptiçfcive PLinnirg Division, 
VL'inning  rprraijiùon. 
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It is  clear that the cu lie of sugarcane i3 jrown in areas of relatively 
lew u^azp layad at. 

3.    Description of Toghrolo?/ 

Marttfietiiricg Pravas»    The manufacture of whit© augar can b© 
dividaci into tad follow i ;:g s tag a-: 

(i)    ¿'.traction of juice from sugarcane. 

(ii)    Clarification of juica. 

(iii)    iiviporation and concentration of juice into ansseuite. 

(iv)  .Formation of crystals. 

The basic difference between the 0?S ar.d VPS proaaasaa is tì»ò 
vhila the evaporation of juice in the former is carried out by _'/ 
.boiling under atmospheric presaure (hence tho naße  'Opon'Pan"), 
in the lattar it is done in a vacuum and hanœ under lower profani*. 
The other aain difference ia that in the V?¿ process, juice ia 
moved between processes by power driven pimps, while in the 0?3 
procaás the .movement is  largely manual. 

The ausar produced by OPS units is  contaooly.referred to as 
»khandsari1.   In the OPS process, the juice.is clarixied by sulphi- 
tation and not with vegetable nntter,. as in the traditional process. 
Honoa it is abo called  'inçrovd-l' or »sulphur kbindaari1, while 
traditional khandsari is referred to aa   'desi khandsail1. 

Thus, there are four techno logie« for processing sugarcane t 
(i)    gur technology,    (ii) traditional or dssi khandsari technology, 
(ill) open pan 3ulphitation process for khanJsari production, and 
(iv) vacuum plan 3ulphitAtion process  for white sugar production. 

Although gur. production, utilise* about 5C< of sugarcane 
production in India and gur is an important onergy food in the 
rural areas, the oconoiaios of its production has.not b«jen exa.idned 
in this rote since it is  not a si-aple substituye for white sugar« 
Traditional or dosi khandsari pronuction is believed to be negli¿jibU 
at present aai hanc* it has alio been excluded fron-this study» 
(In this nota, whenever the term '.khandsari! is used, it refers 
to improved or sulphur khandsari only,    Sugar produced by the 
VPS units is roferred to as VPS 3ugar or mill sugar). 

Quality cf Outc.it.    A coimarison of two or more technologies 
would be meaningful only if the    aafcput of the two technologies ia 
moro or 1^3 coaparablo.    Hence, it is  necessary to examine the 
difference in quality, if any, between khandsari ami VPS sugar. 
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Sugar ia carura 11/ classified according to colour and ¿»rain 
(crystal) si¿s.    The colour ia denotad on a 3c*ls ranging between 
25 and 50, with 30 "denoting the beat (whitest) quality.   Grain 
sise is classified as oithsr A, 13, C,  D or E, with A denoting the 
largest grain ai-ia and ¿ the srroliaat.    A-30 sugar, i.e. sugar wifch 
the whitoda ind Largest grain, is considered the o est variât/. 

Approximate quality-wise distribution of the output of khandsari 
and v?3 sugar is available.    About 75# of VPS sugar production 
belongs to catjgori¿s  C30 and D30 whereas nearly Ml oí khandsari 
production is in categories c&»9 and G¡eD¿7,    Thus, in j9wi«l 
khandsari appears to be comparable with VPS sugar in terns oC 
ErMn aizj but not in tenta*of whiteness,    However, in turas of 
purity,  c&) 2d khandsari is 99.4^ pure, while 0-30 V?3 augar is 
09.9JÍ pare. 

The diffaronce in quality is refected in prices.   The average 
opón market wholesale prices of khandsari and VPS su/jar are givea 
beldut 

TABL3 4 

AV3IÄG3 'hOLESfiL2?¡C[C¿&0F   V?3   MID   XKANDSA3I 3ÍGAH, 1976-77 

Delhi 

Kanpur 

Bombay 

v?s Khandsari Tiffs rene» 
Siaar ' :ii?ar 

( Ripee«/Quintal) (?or Cant) 

421 350 17 

416 so« 36 

422 314 26 

Ü2&I The differs net* in prices has ranged between fr.7Cuifc.l30 
per quintal over the past few year« in the4e anrket*. 

The difference ia Bombay is about RJ,l00 oer quintal i.e. nearly 
26,1 of the VP3 «agar price.   The difference in Delhi ia smaller 
at lis.70 per quintal, i.e., around 17,* of the VPS 3ugar price. 

Hagarding.consumer acceptance, it ippenrs that ¡sugar with 
white crystals is preferred and hence khandsari is at a disadvantage. 
But it ia  learnt that 3ince khandsari ia  cheaper and the difference 
in purity only nargirai, it is used to T. large o.xtent in 
confactionarids and bakeries.    The yellow iah colour of khandsari 
Ri^ht sake it unacceptable for household coraurrption, but not 
for confectionary iranufactaro.    Household co nsunption of khandsari 
is largoly raatricted to nofussil areas.    However, no reliable 

y 



a>ta. about the narketing of '<c2»ndsarl i3 available to substantiate 
toss« opinio Da. 

To 3ua up, since bota-'xhandaari and 7?S sugar serve as sweetening 
agenta ¿;nd aince the difference in roal quality (l.o. purity) i3 only 

.«arginai, i^w^u-v- +*¿¿z¿xbU to (usuine that thay are basically 
siailar producta and henea, a comparative economic exarairotion of the 
two technologies is justified«. 

Sfflcienev of the OPS Technology.    Prom an economicpoint of 
view one crucial difference between tha two technologies W we 
difference in.the recovery rate of sugar from augarcftae..   &o>very 
rate is tha ratio of the weight of sugar produced to the total 
weight of cano crushed.   OPS unita have a lower recovery rate.    This 
lover raeovary rata can be attributed to the following raosotsi: 

(1)   freies-in wmm atyi WW**    mUáf?^t^L 
oauuni the aœunt of juica extracted aa a proportion or «o^J- 
available juice in sugarcane.    In the OPS units the rAxisum billing 
efficiency is 00% aa conpared to 90^ in the VPS unita.    T^4

10*     . 
lower efficiency decreases  the recovery rate by -t#.    2v«n tbl* {*&) 
level of efficiency is. rarely achieved due to the doaire of tne 
factory namgara to crush a largor quantity of c*ne at the expense 
of a higher extraction rate.. ifctters ara £r#iu*¡*tLy "loo*en*i , 
and.though this enables a larger amount of cane to be ied-througn 
the rollers,, the-ote cf extraction of Juice, and consequently the 
recovery rate, is lowered.    The Planning Besearch and Action Institute, 
Lucknow, and the Appropriât.« Technology.Development Association oi 
Lucfcnow axa. currently experimenting with an spellar for crushing 
e*» which in trial/» has shown a Billing efficiency oi as BUOB• *• 
87* - 8855.   An additional advantage.of this espeller would be its 
lower cost.   Its-, cost: 1» ©stirateci a* »>S0,JCO whila the .crushers 
current1/ in use cost Pa .1,25,0- 0 each, 

<W-  l^oBsea In MMff ftnWJ?« fcow)..  1%***?* ]^JLi» 
i» dur to th* conversion of sucrose (or cane sugar) under, certain 
conditions into two molecules of glucose.   The.giocose *»«>•* 
in no lass es.   fence the higher the amount of inversion* the lower 
is the recoverv rate, of sug&r. 

Two inportant factors which affect inversion ar« boiling 
t««s>er«ture and tha tin* taken in boiling.   Up to a teaper*ture 
of 60« C, too inversion rate of neutral juice is a loos t nil.    Beyond 
60° C, for every 10» c increase the rate of inversion increases 
8-2.5 times.   In th3 OPS process, the boiling point of the juice 
is as nuchas Ilo« C and henc« the inversion loss is quite significant. 
The recovery loss due to this inversion is ,«s mich aa 0.5*.   The 
VPS process is distinctly superior as the juice i3 bollad under 
r«due«d pressure .with the to speratura caintained befcieen 60« C and 
65° C.    Reduction of inversion loss in the OPS process by lowering 
the bolline point, MOU Id be difficult to achieve as the juice is boiled 

J 
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under ñor«I atmosphere pressure (unlike the V?S proeeaa).    However, 
the loa« could be reduced by lowering the narlod of boiling.    Currently 
r<38Garchors ara ôsperinenting with a plate evaporator which would 
appreciably reduce boiling tir» and minimise the inversion loa«. 

(ili)    Loaaea in filasses.    Th« sugar content of isolasses 
obtained from the V?á procesa Is-35$ while the augar : content of 
rolavaea frota the OPS procesa ia as. nach aa 562.   The loas of sugar 
iû the residual molasses is equivalent to a   recovery rato   of 
0,5¿ - 0,7^.    The Appropria ta. Technology. Developtaent Association 
ia working on the     extraction of sugar from molasses by an ion-exchange 
process.    The sugar thus obtained is basically wet sugar, which 
ein o* used 'oy bakeries and sweet neat, sellers. 

In th* amlyaia that follows the recovery rate assuoed for 
0P3 units is 6.a#, which is the average realised at present.    Ifcwevar, 
calculations have alao been made with a higher recovery rate of 
7.5J{ which o*n be achieved if some of the iaprovernsnta described 
above an* effected.   The recovery rate for VPS units is assumed to 
be 9-. 42 which is the current level in U.?. 

4.   ?> ^malrs of the IVO Teçhn^««. 

In thi» Section a oonçarison of the eoanondes of the two 
technologies In sugar industry - the Ooen Pan Sulphitation(0?S) 
and the Vacuum Pan Sanitation (VP3) processes - has been attested. 
The data for this amlyala has been drawn from two agencies - the 
Planning Research and Action Institute (PJ5ÄI) - Luofcnow and the 
Industrial Finance Corporation of India.    The PRfcl has provided 
eetinates of the capital and operating costs of. an OPS unit with 
a daily1 c*na crushing capacity of 80 tonnes.    The IFCl's eatinates 
relate to a VPS unit (capacity   1250 tonnes) to he established In 
Cttar Pradesh« 

Moat of the OPS units In Indis» (as «any as SO*) are situated 
in &.P»    The PRtf's estimâtes roíate to the operation of a unit in 
UJ.    Therefore, the analysis 13 in effect-a conparison of the 
technologies) in the Uttar Pradesh setting.   Average recovery 
rate»  (of VPS units) in Maharashtra are-ll* as corapared to 9.4^ 
in attar Pradesh.    (The average recovery rate of 0?3 unita in 
India is about 6.0*).   The higher recovery rata in Maharashtra ia 
a result of the higher sugar content of c*ne.    Hence it would be 
reasonable to aasurae that if OPS unita are located.in ifcharashtn, 
their recovery rates would be proportionately higher and the 
diffar-sntials between the OPS and VP3 technology would romin the 
aaae.    The refera, the oosçarison presentad here should have 
general validity. 

The basic data on capital and operating cost» are presented 
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in \nrxxure I.    certain important ntioa coirputwd vith this fiata 
tiro aummrUad bolcw; 

TABIDS S 

.5CHDMIC cii\Híicrzai:;ricsop ¡HTFSRSNT TüCHNIOUSG 

finit 
0?ó Tontito loar V?:ï Taphrolotf-/ 

ifctto 
Hu co- 
varvi 

17,5* 

vurv) 
Itocovery) 

1. ílxad (Jipital/ 
Output 

¡Upetta/ 
Tonnu 

22 i6 2037 4349 

2.  I'lxod Capital/ 
ií"pLi;tnutit 

Dipwua/ 
Mialiy 

62 52 435 

S.  <.*rp Loyiaent/ 
Output Tonno 

43 39 10 

4» îhtori-i i C)Jb/ 
Output 

ÍUpcea/ 
Tonno 

2484 2255 1032 

5. Vìi Ino Addod/ 
Output 

Ripoes/ 
'iberna 

616 015 1268 

6. wgM.and 
Jila rio«/ 
Jutput 

Hipeas/ 
Tonno 

271 248 154 

7. »««i/vilae Added Par cent 44 29 12 

Tho 0?j tjchnoLjKy is clonrly wore mutarla L-intonß i ve and 
lAbour-intoreivo and •loh* oapital-intenßivo tfc*n VPS technology. 
Tho coat of sugar produced by thö two tochnaijgieS  o«n bo 
u.'.'isured md cj.rp.'vrorl oithor with idontic*l input pric«a or with 
thu differ jntiaL price* actually pili by unita us in« the technok>£y. 
l'ir thd ouJd In which idontirf»! fiotor input prio«a -ira udod, this 
p-ip.jr aasumua    (i)    ui.5 per manda y for labour,, (li) 16* interest 
diir^as on fixed und working onpitai,    (iii) depredation 
•l   »,í for buildings, and 10* for plant «nd n**chinory,   and (iv)  cano 
purchase tax 1 :ì3.6,25/tonno.    fòr tho second o^o all costa- 
•'•v.! uctuÄLly p'iid c>at3. 
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T;\3L3 6 

C)JT 0If JUGAÍI PK) Oí cria W 3Ï DIFP3XÌHT 
TJOiCilüISö .IT 1376-77 PRlCLiJ X)Il iliSU 
'JaITS 

1. At Ida atleti Input Priews 

OPS Terhrolflgy. 
7.54 6,o¿ 

3398 

*.).\% Itaoovery 
'orovarr  

3080 

lUpdüd/fonne 

3097 

?-.  \fc lArfavmb Inout Priera 33'JB 3oao 3254 

Noto  t  \ p rufe ronca •'.djuatnjur.b uf r3.7C0/bonno ahouUl b« 
a-Mud tü thu cìjafc of OPC cmgar on iccount of tho 
-upurior quality of VP:"» u<t:<ar -'-3 roi'JLuctod in bhe 
IL'.her whokíU'ilo pricoa,  tho (lifiuronw ramina 
from ía,700 bo ifc.iJCO par tonn«    (Tabla 4) 

If a 'Incision on tho allocation of caparìity ia to ho baton 
».ntiroly on ¡;hvj Laaia or eoat-offoctlvonutìa bhun thu optimi.I 
daciaion would n«c&3aarily bo tho aiLoo¿tion en' tho whoio (opacity 
bo tho 3infiL» Wi3t-coat bechnique.    Dit .i mi Itin la nbjecbivo 
appio&ch would tiko into aCcuunb objetivad other than coat minintt- 
aation   0.4.    ubploymont --ionurati-jn and uounumy In tho nao of ospitai. 
In auch an approach on« would ndnintao coats aiih-|ocfe to  'noropriato 
constminba. ._.... 

oovdril ujcurciaea were undortakon with ^inü J nations of 
cjra»tr\inta doacrlbod be lew.    Thu objactivo ia bo nininiJe botai 
^ctuaL cjaba  (inciuaivo of pruforv'nrw adjiiatnitínt in tho oo.it of 
0?J -ugar) aa roporUd in Tabla 6.    The foLLiwln? <?jr»trainta ware 
uaod. 

A. Oitput«    'fida mat lncretu.« from 60 Lakh tonne*   bo 7R.3 lakh 
tonn«« ¿*l»o«n ÍJ76-77 und l9ü2-<3.5.    Thu oubnttb tantôt,  for I9l<2-íj3 
la  blu» IVO ou tout targo t for augar ¡/m- a tar¡!ufc f >r khamlaarf. cilou- 
« »tad by appi/in;  thü i'PO growth ntj of 2,-Mi to tho eat irsi twl 
Ulan   Larol praduebion of khündaari. 

**• IJ2LsL£3xfl£»    Throe iltormtivo omnLjymont cortftralnta 
,w«ro triad. 

(f«l)  î  ärplayawnt miat inor-tia* at th*t sama rito aa output« 
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(ûg) î  alloys»nt mist increasa at a rate 1.5 tiaes the 
»te of increase la output. 

(C13)  : ¿ïmloyinant oist increa3e.at a rate two-thirds of 
thé )mte of increase in output. 

C.    Tlxed cxoitel.    Three alternative constraints on capital 
use vere tried.    Fixed capital requirements mist be : 

(Ki)  :' Less than or equal to the.average of the requirements 
fof each technique a eparataly. 

(Xo)   : Losa than or equal to the total requirements of a 
3tl distribution of output between the VPS and 0P3 sectors     or 

(S3) í Leas than or equal to the capital requirement» of a     - 
1:3 distribution of output between the VPS and OPS sectors.. 

Ca shining the above capital and cnployaent constraints njnf 
exercises were undertaken.   7ha resulting share of the OPS- te ciano lo« y 
in total additional output in each of the niiw exercises is givoa 
in Table 7. 

0?nmL'SHftR3 0? THS 0?S    3ÜCZDÄ IN ADDITIONAL OUTPUT 

frato/retá frnpfrreiift ¿4 L2        _       L3 
boitai OsmrxitA       

KX (53741 LR) 

Kj>  (82319 LR)   ' 

K3  (15180 La) 

(243 LM) (571 LM) (212 LM) 

50* 50% 50* 

25* 38* " •25* 

75% 75* 78* 

LM t   Lakh Mandaya. LR :    Lakh Ripees 

The so lutions given above  .are dominated by the capital 
constraint excopt in the case   where the capital constraint i3 
Uberai (Kg),    In the case (KoLg) «here the capital constraint 
is  liberal and tha etiçloyiaent"" constraint is tight the shares of 
V?S and OPS sectors in additional output turn out tô be mighly 
62£ and 33* niSpoctivdly.    This solution would iioply the ragni tudas 
shown in Tabla b.    The rate of growth of 3ugar production would 
be 1.1* per annum relative to 1976-77.    The rate of growth of 
V?S output would be 3.2* per anma and that of khftndsari output 7.3* 
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?«r inaia.    Tao actual rata of crowth ¿? production la 7?S unita 
has bean around 3.CJÉ par a run a between 1965-63 and 1975-78. ^ -v 

TABL1 8 : *r- 

SBCTO R MílG NIÏUD3S • IN • 3D£JTI0N-K2L2 

1. Additional Output 
(Ukh tonnes) 

2. Additional lhab*r of 
Unita 

{ Qoantitiet vit h 
OPS VPS Total        { Sntira Additi- 
SJctor Sac tor      Industry   { onal Output 

Î Produced by V?S 

6,30 

1158 

10.00        13.30 

66 1224 

16.30 

107 

3.   Additional ¿qploysamt 

- Lakh Mtndaya 

• Peranent (Ibobera) 

- SaaeonaitNuafeara) 

i.   ma» aequirenenta 
(Lakh Tonne«) 

5.    Ospitai .%qoirtìni*nti 
(Ri. ero rea) 

6.   Operating Ooata (Including pre- 
fevenc« Adjuetiaant) 

(Ä. croraa) '253.17- 

270.90 100.00       370.90 183 

10.142 17,160      27,582 27,820 

221,178 30,360     251,538 49,220 

92.65 106.38       199.03 173.40 

141.50 434.90       576.40 708. 80 

— 525.40   - 583.57 530.40 

At pre* ant thcro is no reservation of production for OPS 
khanda&ri unita.   .Kcwever, 0P5 unita unlike tho VPS unit«, do 
not have to auppty L¿vy sugar.   653 of tha output of VPS unita 
is auppliad ae Lav y sugar and 354 ia «old aa fra« sala 3ugar.   That 
ox-factory orice racyivad for levy augir ia only about 60¿L of 
tha pria* received for free sale sugar. 
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Thar© is also an excise duty differential betofeen OPS and 
VPS unita, tad relevant rates beirjg as follows : 

V?S units:    91 Kfi ^ free sale sugar,  (reduced from 
45$ iA-Uoveñar 1977)     

12.5£ on lav y sugar (reduced from 15Í 
in Novenfcer 1977.)  

OPS units»    10.Oí (raduced from 17.5* in February 1973) 

The effect of the levy and excise policies o»n be studied with 
the following calculations.   The production cost of Y?S sugar in 
no* raiUi has baen estimated as is.3,254 per tonno,   Aseuadng that 
a weighted average realisation of this cost is assured by policy, 
the excise burden per tonne would be ».578.    This burlan is onljulnbort 
aseuning that the 27.5 per cent excise duty rato is/applied to 
35 par cent of free sale output, and 12.5 por cent oxciaa rate is 
applied to 65 par cent levy sugar output - the weighted average 
incidence of excise being 17.75 par cent.    Thus, inclusive of the . 
excise duty the ux~factory price for V?á mill sugar should be 
RS.3838. 

Similar calculAtiora for khanüsari sugar yield the ax-factory 
price, inclusive of excise taxation, to be ».3738 per tonne 
(production cost Fs.3398 plus excise 1**340). 

Thus, as a result of the   levy-cum-excise policy» th« 
production cost advantage of EP.144 per tonne enjoyed by VPS 
sugar is converted into an ox-factory price differential or 
».94 per -onne in favour of khnnd ari sugar.    The latter does not 
need, any extra ta;: ¿^...'-oiV-on. 

#»# 
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Atólas i 

iWRüisraas OP ALrawinvs TüCíCSLOGISS 

1. Crushlcg Capacity (Tonzsi/Day) 

2. Crashing Seaaon {ih, of Days) 

3. 3agar Output (Toaoaa per year) 

4« 3fcploys»nt 

i)   Por»nant (H^,) 
il)    Soaaotaa I»*.) 

5. Fixod o pi tal cast 
(i*. Lakhs) 

i) Liai-. 
li) fiulLiing    . 

lii) Plant and Miehlnory 
iv) MaoaUAcaoua Blxad Aaaata 

v) Storoa and Spam 
vi) OaobiajftaeLta 

vil) Othara 

Total 

6. Cotta (p«r Tonca of aiiar) 
Un ¡*. at 1976-77 Prioa«) 

(6.3.Í            (7.Sí 
»covar?)    líaeovorr) 

(9.4# F¿) coy ary) 

60 eo: ISSO 

100 100 130 

544 600 14332 

9 
191 

9 
191 

£30 
.     480 

i   *•* I 

1) dai 
11) Purefcaa« Tax on Orna 

ili) tag«« and Salarlos 
iv) cocaumbla staro« and U ti litio« 
v) Other CD» ta 

vi) Copre elation 
vii) Intoroat on Working »pital 

vili) Ictaroat on PLxod opitai 

Total 

Qaality aljuatwnt 

4.41 
0.25 

0.35    I 

2.10 

4.61 

4.41 
0.25 

0.85 

2.10 

J.'-.- 

14.00 
73. 9 W 

399.56 
44.21 

5.CO 
15.00 

68.70 

12.22 12.22 625.46 

2059 1067 1843 
91 65 ice 

271 246 154 
266 241 15! 
154 198 Ill 
160 163 43$ 

37 53 58 
359 325 69« 

3393 3030 32S4 

7C3 7C0 

Total 4093 3730 3C54 
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Notos fro Anrm.-cun I 

t- 
1. The uatinntoa  fjr thu 0P3 and Vi'J tocbroLjt;/ l;wo b<.on 'provltlwl 
by the Planning  ¡tea oar ch and Action  Ir-uUiuto,  Lucr-ia'A* nnd tao 
Iüiiijafrrl&i ílmncü  ttupo ration of India,  roa poeti ve Ly. 

2. fiClJfi]¿JSJ¿¿,.liaiia.   r^o- mtrijor oí* crushing .unaon  Hyn  Cor tho 
0P3 technology ia the nverago reporto 1 for 1975/76 and 1J73/77.    for 
the V?S taohaalogy it Í3 the avurago for tlttar Proies h.' 

3. Output,   Tho rocovory rato of B,83 for tho OPS technology is tho 
observed average.   A rata of 7,53 is 'i chievib Lo with i rap rovo munta. 
Tho recovery rato for VPS is tho reported average for O.P. 

'•      iTrrpLjyniont. . Those aro ritirai tua roportod by PMI. 

5. CT'TJtal fba^r   Tho capital r,oat uafrinntea  for an OP3 unit have 
been provided by PAU.    For tho VP 3 tochnoLigy,  the «yipitaL coat 
ostiraatea given by tho IFCT rotato to 2 urdís   (vith a eaoacity of 
1250 tonnes crushed pur day ua0h)j  ¿9,750 LUchs and fti.6K5.48 l*kha. 
Tho foraor ippears appreciably on the higher aide; hunco tho lettor 
has been uaod. 

¿Stinatos  fjr 2 units in Maharaahtra with thu aame  capacity are 
rauen l»er at U3.5U5 lakhs,    Tho rocovory rato in Ma. hafts ht ra is 
akJj higher (ab)ut U,^).    Thua tho capitaL coat por unit of output 
and capital cost pur irunday would both be lowor in Maharashtra. 

6, Tho goat of aano    has been taken to be its ,110/tonno ami 
¡«,l4i)/tonno for thu OPS and VPS uniti respectively.    Aiimat the 
ont i re cano roquiron\3nt3 of tho OPS units are dolivered at tho 
gate of tho factory whilw tho VP3 unita incur harve3fring and 
tranBportatijn charges for a part of tho cano purchased.    The higher 
c&ne cost refloats these additional charges, 

7. t&go ratos fjr unskilled labour are aboul fotS/day and Rs.iO/day 
in tho 0?3 ind 'J? 3 factorio3,    Tho VPS fa et:? rira also hav0 to pay 
retainer foos ranging between 25£-50# of crushing soaoon vagua during 
the non-crushing season. 

8, Dopreciatijn ratos asaunud aro»    32 for buiLdinsp and 10^ for 
plant and nuehinory for both tochniquoa. 

3.     Th9 purchase tax on cane is re .10/tonne for tho VPS milla and 
R3.6.25/tonne for tho OPS miil3. 

10.    The sarao int o rust rato on vorklng capital (16£) haa been usod 
for both   techniques.    But it i3 npp »JLod to (i) ono nnnth'a raw 
mterial requirements for the OP 3 uni is and (11^ 2 nnnths' rocuirenanta 
for the VPS rrdlij. 

! 
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il.   Tha aan» inttroat rat« os flx«4 c»pltiL (135) Isa *J*o ba«a 
aaianad for tho 0?3 ami VP3 unita« 

12,   The valu» of output ha« buen tatioa to bo Ra. 3i00/tonna for 
all unit«.    Tho aaauaçbion is tint both OPS and VPB unita aall 100» 
of thwir output la bh« froe nurlcat.    In actual pnotioa tha OPS 
factorial ara not aubjaet to any .laty «hila tha fraa aala of tha 
VPS rnLUs 1« only 355k    However, tha aasaiçtf.rm Oí' a oooooa prie« 
13 uaad only in tha ootaputation o£ r»tiaa »nl do* not affae* tha 
coat %ntl/iia diraetly. 

i 
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ANîCTJïQ II 

PiOCÏRAM'iro S» ¡SCI PI CATIONS 

The progrannLoç rmdul boa boeri apuciflod aa a coat minimisation 

model with conabrUnba on utrpLayraenfe ßonunbion, output growth and 

capital roquiranjaab3, 

The objective is to Mniraiae tha actual total oo«t p«r tonno 

(*t difforant inpub pricus) aa ruportod in T^ble & iaoluaivo of a 

censurar proferonou abstimmt of fc.700 per tonn« in thoOfS au«ár 

wat. Thus wo tí4airai30'3251X1 + 409¿, (assuming ¿ 'fe. 8* roeovory 

rita for OPS unita), whore Xl roproaenta tho addition* I output of 

thu VP3 auctor in lakh tonm» a* x?   reprea.„tB the'additional oi.tput of 

tho OPS aeotor in lakh tonne«. 
. t) . 

II.    íUSÜLCisSi vJ («• • 

A.    ç^iaii. 

Tho denand for VP3 sugar in 1.9132/93 tua be©nxo«tinnt9d 'M 68 tekh 

tonno«»    The rabiu of the output or OPS unit« and VPS unita in 

1978/77 vaa 1:4.   Hair« this nte, output in 1982/83 will have to 

be about 76.3 Ukh bonne* repreaunting an increaae of about 16.3 lakh 

tonnea between 1977/03.    Thus : 

*L + *2   '2_ iö.S 

B.    ùsuamnsk 

Tho output >f the two • e oboi« in 1978/77 vai 48.00 lakh 

tonno« (VPS) and 12 lakh tonnoa (OPS).   Uaing the nanda^/tonne 

eoofficionrba giv8n in Iti/ola 5, total onciayraunt would '-avo boon 
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911 Hich na.ndft.yi in 1978/77.   The three alternative unçlcynuint 

CJrtstrHlaba wiaLi thoa b«  i 

(L2)        IO»!     +      43x2 ;-     371 

(L3)        lOxi     +      43x? -^    2l£ 

The fixed <^pita¿ QC» te/tonne of lugar M given in x^bli 5 

are ».224« (OPflwith 6.8* rooov^r/) and I«,4349 (VPS),    ¿isunlag 

that cApltaL availability is tne moan of the fyquirom»nt of a» pi tal 

when the addita»! output 1* produood either wholly la the OPS 

or wholly In the VPS «oçtora, It would bat 

{%%)      434*^     -l-    224ftcz  <..   53741 

The %wo alenati*« oonitralntfl weald tot 

(Kg)      434*1   +    224ftx2    £_     62319 

(K3)      4349«L   +    224tea   ¿      45100* 



- 17 - 

AMNHXÜR3 til 

SUGARCANE ACR5AÜ3 & p RO DUCT ION( REGION Wl SÄ 

Aîwa 
(Heotatfea) 

fi97¿W7H 

Output 
(»000 Tonnée) 

.    í?970-7l") 

tfciMplegnmi« (peteen-tare 
•«•kin« «ad evaiiafeie)       . 

Rural'             *"' '    Win 
(Pes-cenSeg*) 

I-   INIHRA PRAOÎ5«« 

78966 710.426 12.79                     13.6p 

• 

1. Coastal Regien 

2. Inland Northern 
Region 227 33 103.063 10.46                     14.04 

3« inland south«n 
Region 60213 162.838 11.61                       6vf* 

n. ifiüii 

1. Plain 30406 114.64 t) 1.97                       4.06 

2. H illa 3023 10.183 o^99               0;tor 

"I. fiüLlJR 

1, Ssuthfcn 6090 17.940. 8.80                     11. Iß 

8« Northern 78706 281.716 9.46                      â,*4 

8, Cintrai 31488 04.423 13,55                     10.67 

!•• üüíiM. •   • 

1« ^agtorn 136 0.993 7.67                      *6»Q7 
4 < 

p, Nnwt*„?n pittai 1934 7.451 6„50                    6tÍ0 

3«   ••»«»•m Pliai« Ö695 41.600 4.153     *                '•.W' 

4» Ery AT eat 1819 7.882 6,93                      8.B3 

6. Sauraahtra 24823 118« 168 8.90                      7.80 

V. iÜ£Ü¡U •* 

1. Saetera 103666 464.338 3.03                       tiOl 

8* Weitem £7833 ISS. 332 2.78                     7.31 

**• HlMACCâL PUAIMüI 3830 4.316 0.30                       3¿t0- 
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... 
r.V,i*Jv-T.j   '      r 

:   rr      
Aroa 

(Hoc tu rea) 
(1970-71) 

Output 
('C00 Tjrmui) 

(1970-71) 

Unonplo./muiit  (?ursoi> 
days    SoekiriÇ and 
AvHiJab.U) 

ili ri .1. '!ri*iL 
(iuroinfcutjj) 

VII. nm *\ KASHMIR 

1. t-buntainuua 1796 1.977 1.00 6.04 

2. Outer Hill* » • 1.01 3.73   " 

3. Joelum Valle/ -   . - 16.81 8.74 

Vili . KîfrllA 

1. northern 12Ü3 9.287 21.89 22.55 
2. Southern 6381 29.632 24.97 23.16 

IX. 

3ü6S 9.465 2.12 1. QUtorn 3.42 
2. Inland ¡¡»ate m 3237 7.465 3.23 7.00 
S. Island Veit»»m 

i.. Western 

13198 33.564 4.05 7.83 

10097 44.331 6.26 6.49 

5. tbrthern 14076 60*608 1.98 3.79 

X. ^h berta htm 

i. O*«tal 466 3.466 6.95 9.10 
2. rÈland  Nestern* 145130 1094.532 8.95 9.94 
3f. Jaland Northern 17033 155.565 10.90 13.78 

i. Inland 0»ntr*l 22665 135,116 7.U tì.9l 

ST -inland »itera 

6; auturn 

600 
6173 

4,832 
55.607 

U.53 
14.66 

12.05 
13.H 

XI. XiBMirijGi •• 

1.    feu tal * oh«te 3482 31.863 5.23 8.27 

.2^' Inland «attere 7349 66.019 5.60 
! ;.-:'.f: ' ;: 

ll.lt 
3. Inland Southern 3262S 295.676 8.08 9.98 

4. Inland northern 69L00 464.911 U.03 10.U 

xxz. MMA3SL • . 2.77 2.46 
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(H 
."/ ea 

octares ) 
( 1970-71 

ÜU touc 
('000 Tonnes) 

( 1970-7 lì 

Unemployment 
unirte a.3.£i« 
Eur*l 

(Percent 

(Per son days """"* 
lialliblo 
 %  uïbl1fl 
ago) 

XIU. QRISSA 

1. Coa a tal 12331 77.676 17,07 10.37 

2. Southern 8»1 48.041 5.3 3.F»2 
3, Northern 9991 57.788 10.72 8.65 

XI r. PWjAg 

1. Northern 70811 298.002 6,85 4.81 

'.'.. Southern 41D01 178.665 2.02 7.U7 
X*.  RAJAgmafl 

lt W09tern 101 0.432 5.05 5.Ö3 

2. North     . ß,st ero 16408 58. IDC 3.21 5.49 

ï*. south *rn 6729 ¿7.050 1*10 2.00 

•1, Gt-ufch  U;H3 tern 9637 39.917 1.32 3.S2 
XVT. T.VIT. Mißfj 

1» Coastal Northern 49738 4 5S.<i49 14.59 13.23 
2. Coastal southern 24699 198.023 8.37 10.09 
3« Inland 48502 417.571 8.Ö1 10.62 

xvn. HITAR PRmn 
1. Himalayan 119558 537.808 1.13 8.1Ö 
2. Western 670450 2888.585 2.76 3.22 
n# Central 189525 699.902 2. SB 4.38 
4.  Eastern 324036 1224.014 4.56 3,50 
5. southern 5550 13.266 3.28 5.07 

XVIII.  vEST B**ffUT. 

1. Himalayas 986 4.268 7.80 6.79 
2.  Sqstern plains 2S877 119. 38J» 11.37 15.65 
3,  western 6453 32. 173 14.42 7.02 
4. Central Plains 6513 37.737 9.63 11.13 

All India 2481319    1 2340.6 3S 






