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,j,AV..11rSI3 iCDRIIZATION OF T77 RICE ILLIi'r IMDUSTRY 

IN INDIA
 

Summarj and Policy Recommendations
 

This paper discusses the factors that determine efficiency of
 
the rice milling industry. It examines the performance of the tra­
ditional rice milling industry during a recent period of free trade.
 
Turther, it examiines the operation of tTo modern rice mills from the
 
vieipoint of economic efficiency. It ilso examines the question of
 
expansion of storage facilities.
 

The report illustrates that the spread beteen prices of rico and 
paddy durinF the period of free trade was , IIl ab-i 

technoloically determined milling margins. It also points out 
the considlerablo year to year fluctuations in the utilization of the
 
effective rice milling capacity. rhe paper contrnds that crrtain govern­
mental policies detracted from efficient operation of thc rice milling 
industry through their effects on choice of technolory, on competition 
and on capacity utilization. It illustrates hoi, policies encourakged
 
expansion of antiquated hullers and discouragcd modernization thus
 
raisine millinq costs and affecting outturn. It also showls that 
first, policies did not enhance competition, and second, inappropriatC
 
policies, or lack of them, reduced utilization of effective capacity
 
through instability of price movemonts. 

The question of -iocernization centers around the most desirable
 
size of the mills to be established. It is somotii"es suggestcd that
 
due to the high costs of carryinf, paddy, it may be more desir'ablC to
 

vinstall large rice mills and use them only seasonally, I1oi evrr, 
examination of modern mills showis thnt unit fixed costs miy be higher 
in large modern iills as compared to small modern mills e en at full 
capacity utilization of both size of mills. This is due to the higher
 
capital intensitir likely to result in large public sector mills compared 
to small private inodern mills. iHow.ever, even if the large mills are 
not relatively more capital intensive, if they arc used only partially, 
unit fixed costs are much higher than -hensmall mills are used at full 
capacity to mill the same amount of paddy. 

There is no evidence to suggest that unit variable costs in large 

mills rill be lorer than those in smnall mills for the same quantitios 
of paddy milled. Variable costs in large mills may oven be higher duo 

to the higher costs of procurement and higher storago and handlinF losses 

in largo mills. 

rhe savings in interest on working capital brought about by only 
a seasonal and partial utilization of capacity of lar7c mills may
 
thus be more than compensated by their hi-ch unit costs. It, therefore, 
seems particularly dosirable to establish small modern mills and
 
utilize tIem close to capacity.
 



This could be better brought about by modernization of existino 

private mills, so as to minimize the costs of modernization and
 

hence costs of processing. This will help maintain a high degree o
 

capacity utilization, a high degree of competition bet-,een mills and
 

maximize the benefits of the existing market infra-structure in
 
Apart from meeting the processinr
channelinF the marketable surplus. 


requirements of the buffer stocks of the Food Corporation of India,
 

any additional investment in modern mills in the cooperativp and 

public sector should be undertaken purely on a cost-benefit basis. 

The examination of storage problem suggests that despite the
 

economic superiority of silos over flat warehouses in a narrowy cost
 

accounting sense, expansion of flat Tarehouses rilay be more desirable. 
flat storage wrarehousesDue to their divisible nature and multiple use, 


are more likely to be constructed in the private sector than silos.
 

This .Till accelerate the grolth of the warehousing facilitins so
 

essential for handling increased marketable surplus, as well as
 

assuring high utilization of invested capital.
 

The following policies thus seem desirable for an efficient
 
First, a favorable atmosphereof thc rice milling industry.performance 

created iwhich wjould encourage private investment in tech­needs to be 
Second, a need for extension
nologically superior milling equipment. 


of technical -nowledgc ought to be recognized and a positive program
 

adopted for making millers in the private sector airare of modern milling 
be made available to millers fortechnology. Third, credit should 

existin, rice Yaills so as to foster competition betreenmodernizing 

those who can raise their own capital and those who for lack of
 

capital wiould fail to -modernize. Four, a facilitative rather than
 
stabilize off-seasonal price
inhibitive price policy wthich would 

from year to year would considerablymovements and market supplies 
reduce rather than increase uncertainty in the trading operations
 

thereby increasing utilization of e&fective illing capacity and thus
 
increaing competition.
decreasing average costs and 

Policies need to be adopted for improvement and expansion of 
would meet certain minimunflat 1,arehouses in the private sector which 


scientific standards.
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Introduc Lion
 

Considerable attention has recently centered in India on the
 
The obser­question of modernization of the rice milling industry. 


vations made by a Ford Foundation Team aptly summarized the maladies
 

of the traditional rice milling industry.
 

1. The paddy received from farmers is low in milling
 

quality.
 

2. Traditional storage in India does not provide
 

adequate protection.
 

3. Iilling machinery manufactured in India was designed 

30 to 50 years ago. iost of this machinery consists of
 

hullers which give rice outturn of 64 percent. The
 

remaininf is sheller typo which gives an outturn of 68
 

percent.
 

The team, therefore, recommended an over-all modernization of the 

paddy-rico system beginning from improved production practices by 

cultivators to establishment of mechanical driers, rubber roll sheller 

mills and bran extraction plants coupled 1rith improvcd storage facilities 
"For each of the modern
at all levels of handling. The teal- observed: 


storage arie milling facilities, the expected increase in outturn of
 
This additional outturn
rice would save 1,600 tons of rice a year. 


1.,ould have an estimated value of Rs. 11 la.1ha. The proposed modern
 

storage and rice millin,, facilities will operate at a loTer cost than
 

mills currentiy in use."
2 Upon recommaendations of the Ford Foundation
 

seven team, the Food Department iado a decision in July 1964 to sot up 

imported modern rice mills os the first step toward modernization. 

Six mills were sot up in the cooperativr sector and one in the public 

The Food Corporation of India subsequently undertook establish­sector. 

ment of 25 Japanese modern rice mills financed by a yen credit. The 

Fourth Five Year Plan Proposals called for establishment of over 300
 3 

modern mills in the public and cooperative sectors. This is expected
 

to create a capacity to mill 8.5 million tons by the end of the Fourth
 

Plan.
 

Although the role of the private sector in modernization remained
 

obscure in the initial stages, commercial banks have nowy been given
 

directives to advance loans to private millers up to as much as 90
 

percent of the cost of modernization so as to accelerate replacement
 

3 
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of traditional hullers and underdisc runners by rubber roll shellers
 
in the private sector.
 

Three indigeneous firms have entered into collaboration vith 
Satako and Kyo, a of Japan and Schule of Germany for manufacturing 
modern rice millin machinery in India. The first indigeneously 
manufactured milling machinery has already been off the assembly lines 
for some time. A research and training center has been established 
at the Indian Institute ol' Technology, Kharagpur. 

1iodernization policies and progra-ms have thus made considerable
 
strides. A rapid pace of modernization and subsequent efficient
 
operation of the rice milling industry is, horever, not necessarily 
assured by the present policies and programs.
 

This poper discusses the factors that determine efficiency of 
the rice millin, industry. It then examines thc performance of the 
traditional rice milling, industry during a recent period of free 
trade. It illustrates ho rperformance of the existing milling industry 
can be evaluated in terms of the efficiency criteria outlined. Further, 
it examines the recent mociernization policies and programs also in 
terms of tho efficiency criteria outlinaO. 

It is the contention of this paper that various governmental 
policies detracted from, efficient operation of the rice milling industry 
through their effects on choice of technology, on cowpetition and on 
capacity utilization. The paper then examines the inplications of 
the industryls past performance, and of its recent modernization
 
policies, for the efficiency of the milling industry in the future.
 

Factors Affecting aficiencv
 

Zfficicncy of the rice milling industry may be affected by the
 
folloaing factors: technology, rate of capacity utilization, fluctu­

ations or steadiness in capacity utilization, degree of competition or
 
*ionopoly, size of the milling plants, geographical concentration or
 
spread, vertical combination and private or other o ,nership of the 
firms. 

Technology through its effect on costs of conversion and quantity and
 

quality o. rico and by-products produced affects the margin betiween
 
paccly and rice prices. It thus determines the floor to the paddy rice 
margins. Less than full capacity utilization raises costs and may 
ii6en margins. Variation in capacity utilization from year to year
 

may considerably determine the pricing policy of the aills in an 
i:-cOividucl year. Dep:ree of copeition has a consic'erable effect on 
tnc margins over and above the technologically determined margins 
beteen paddy and rice prices. Thus given a competLtive framework 
and full capacity utilization, paddy-rice margins may be alnost 
completely determined by the iailling technology. Those various factors 
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are, however, not .imtually exclusive and almost alays interact thus 
complicating the problem of distinuuishing the effccts of one fro,,i 
the other. Tor example, tcchrno.og-,' inay rt'.ctato the. srze of individual 

affecting degree of co -,etitin arld "ckr c.y utilization.firms thus 
On the oth*er hand, governmernal p..cic.s may c&.Zorce A'irm sizo %hich 

turn may limit the choj s' of to .s o[ o)P2T, affoc- c.:pacity utilization,in 
and influence geographical locati.,.n all of which havo imp.ication­
for degree of competi'o.on. Howcvc.r e've, in a comucitive industry 

capacity utilization may vary conideraery fron one year to anothcr 

thus affecting illing,costs and hence mawrgins. 

In a perfectly comipetitive na,.ket, rice and padiy prices in an 

individual marikec on any psrticular day should bear the fcllouing 
relationship: 

Price of one quintal of rice = price of rraddy equivalent of 

rice i co~ts or milliLng the paddy equival nt - value of by.­

products - the value of the quality differential in millin[.
 

.
 
It must be emphasized that relationship brtijen paddy and r~c,


affected by n.ovemen s over space and tim7 , in ihich
prices flL.y also be 
cpso tr,.nsport, sto.ar-e and handlinr c'=-ts must be consid-rod. ;r are 

been analyzed elsrwnhere andisolatin fro.i these factors which have 
ihich shor margins gencral)y cooumnensurA.e with costs.3a !iere 1.- are 

strictly concerned with returns to millinE, as distinuished froli thos 

to shipping an storaro. 

briefly discuss the effect of the various components
We will 

on paddy rice narvins in n neral and thcn pro -eed to examine th- actual
 

behavior of the padd-y-rice prices uithin a maniket ii any week d,1-ing the
 

period of free trade throu-h the effect of these factors on efficiency 

of paddy rice system.
 

LA lina Technola-l 

iillin technolo'cy deternines the riilling outturn anJ hence the 
the lar'or the millini­paddy equivalent of rice. Certe.'..! J'1is, 


outturn the smaller the price spic.d 1evieen rice and its paddy -quiva­

lent. The Central Food Technological Research Institute's findings
 

show that in the case of parboiled rice, modern rice mills yield on
 

an averra-e 0.3 percent more rice over underdisc ru"ner sh2.7_3rs and
 

i.( percent over htllers. in tbo case of rei. rice, the cjitarn in
 

modern mills is 2.5 percent iahor than traditional shelleis and (.6
 

percent higher than hullers.
 

Milling.Costs: Costs of millinr paddy consist of the direct costs
 

that vary with the quantities of paddy milled and the fixed costs.
 

3oth the 6irect variable costs and fixed costs vary considerably in
 

oifforent milling tc.hnolrcics. ixed costs iay, howevor, also vary
 

betiteen mills usinr, the sa,.o tochnolog.y.
 

Variable costs in trad'tiona! hullr mills, excluding the cost
 

of paddy itself, consist mobtly of the labor required for parbci.lin-,
 

dryinr and moving paddy and for bagging rice. The data collected from
 

selected modern rice ills and traditional huller mills point out the
 

significant difference in the labor intensity of the tiro milline
 

I ,I' I ' l r Ii III I I
 

http:costs.3a
http:competi'o.on
http:tcchrno.og
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The other variable costs such as :,el and electricity
technologies.5 


are much more substantial in modern mills due to greater automation.
 

Fixed costs consist of depreciation and maintenance, salaries o'
 

permanent employees, taxes, license fees and other establishment
 

costs. Depreciation may varj considerably according to the age of
 

even between tvo mills using the same technology,.the tmilling machinery 

Due to the relatively higher capital intensity of the modern mills, 

depreciation constitutes a much more significant component in modern 

rice mills as compared to their traditional counterparts. This has 

importa.nt implications to unit fixed costs likely to ensue undor the 

t1ro technologies at different levels of capacity utilization. Our 

data show a significant variation in unit fixgd costs for different levels 

of capacity utilization in modern rice mills. ther costs such as 

Tages take on the fon- of salaries of permanent employees in modern 
are also likely to vary much more significantly
mills, are higher and 


at different levels of capacity utilization in modern rice mills due 

to the higher managenent component. The absolute level o:.' fixecl costs 

and hence the variation according to capacity utilization arr relatively 

much less significant in traditional hullers. 

is determined by the quantityValue or -'.-Products: Value of by-products 

and quality of by-products produced by the different Lilling technologies. 

In the traditional ,ullr, bran is usually mixed Trith powderld husk and 

not separated. .illers sonetisnes sell this so-called bran as cattle 

fod. They use the husk as fuel in wills. In modern rice mills, 4 

percent bran can be obtimcl in unadulterated form. The price o ' 

bran obtained fron tro,1ition±21 hullers ranged from Rs. 20.00 to Rs. 

30.00 per ton in 1969. The bran produced in -modcrn rice mills fetched 

Rs. 400/ to Rs. '!,50/ rer ton. j;y'.jiroducts thus ,-ould have significant 
iplications fnor size o' margias in different technologies. 

Ouait of the Hilled Rice: Central Food Technological Research Insti­

tute's evaluation inrlicates that for row paddy, incrcases in head rice 
yield, defined as all grain o{ 3/1:. size or larger, in the modern mills
 

over sheller mills varied :ro!, 1.0 percent to 12.4 percent iith an
 

average increase of 6.1 percent. 7 As compar(ed to huller mills, the
 
corresponding increases varied :f'rom 6.5 percent to 27.7 percent ,-ith
 

an average of 15.1 perceint." For, parboiled paddy, the corresponding
 
1 .5 percent with anincreases over sheller units vari(.d from zero to 


average of 1.3 percent. The incruasos over huller mills varird from
 
1.0 to 3.5 percent with an aVCrc[o of 4.1 percent. 9 '-rbber roll sheller 

obviously much superior in quality of processing toritills are thus 

traditional hullers and even to traditional sheller mills.
 

otherConsiderable difference o* opinion e:dsts in India andl 

rice-consuming countries in Asia as to ifhethcr quality difference's
 
would gain si~ nificant price differentials. The underlying contention
 

http:importa.nt


7 

is that consuwiers in Asia do not showi a .iarked preference for higher 
head rice content and that, in fact, in some cases, there is a special 
demand for broken rice due to traditional preparations made out of such 
rice. Due to an absence of a free market in rice in India since
 
establishment of modern rice ,Lills little can be said about quality 
differentials in rice prices. Price differences due to auality should
 
be distinguished from, those duc to varieties for which we have abundant 
evidence from the past. 1 0 An interesting study made of the domlestic 
rice rarket in the Philippines indicates that price diffcrences cdue 
to quality are much smaller in the domestic market in the Philippines 
as compared to those in the international market.1 1
 

The excessive emphasis on improvement in physical characteristics 
of rice processed in modorn mills has been mainly due to the importance 
given by American consultants in the initial stages in India and else­
,here in Asia to the appallingly poor quality of domestic processing 
when compared iith the standards of the international trade. The point, 
no doubt, is particularly relevant in countries such as Pakistan that 
have been unable to compete in the international market due to poor 
processing methods. In the domestic markets of Asia, hoever, invest­
maent in mnodern m-ills seems much more justifiable on the grounds of 
increased outturn and improved by-products both of ihich by themselves 
provide enough economic justification for investment. 12 

Hilling technology thus has different effects on the various
 
components discussed above and hence may provide quite different 
levels of :-arket margins that may be justified ander competitive 
conditions.
 

2. Rate of Capacity Utilization and its Stability 

The degree to which the full engineering capacity of a rice mill
 
is used wTould depend on a host of factors including, availability of 
paddy, epected and actual prices of paddy and rice, cost and availability 
of credit and other costs of storing paddy. Thus -,hen there is only a 
single major harvest of paddy, a major portion of the supplies may 
have to bc purchased in the imediate post-harvest period to be able 
to keep mills running all through the year. The carrying costs of 
paddy wjill, therefo.e, have significant effect on capacity utilization. 
Prices of paddy, expected and1 actual, may considerably affect the 
quantities purchased and the tieuing of purchases. This in turn Till
 
affect capacity utilization o:" rice mills. We till discuss the
 
implications o:, price factors for capacity utili7ation. We will
 
also exaidne the effect of utilization on milling cost: in the short run
 
and on -allocationof capital to i-,lling in the long run.
 

Capacity utilization may vary significantly from year to year
 
depending, among other things, on availability of paddy, cost of paddy 
purchases and price expectations. lie will illustrate writh evidence 
the effect of these factors on stability of capacity utilization. 

http:market.11
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3. Degro, of Competitiveness
 

1here different milling technologies exist simultaneously, the
 
price of rice may be determined by the technology of the marginal

producer if the market operates competitively. The producers using
 
more efficient technology irill earn profits larger than "normal,"
 
much in the nature of'"rent," thereby encouraging a shift toward a
 
more efficient milling technology. When considerable expansion takes
 
place of the low cost technologies, any excess capacity that may exist
 
in this milling sector may result in undercutting prices, so that the
 
process o! elimination of inefficient milling technologies is accelerated
 
not so much due to the profit incentive, but due to the loss involved
 
in not shifting to more efficient milling technology. The shift from
 
handpounding to hulling is an excellent example of such economic forces
 
at work in the processing system in the past.
 

4. Size of the Individual Firms
 

IT markets were left to themselves, in the long run, the shape of
 
the average cost curve may have a significant effect on the size of
 
the rice mills and hence on the degree of capacity utilization. Milling

technologies have a significant effect on the shape of the average
 
cost curves. Thus the more inelastic the average cost curve trith
 
respect to change in the quantities milled the larger the size of the
 
plant likely to be adopted and the lowTer the capacity utilization.
 
If the costs of underutilization are fairly loT millers may prefer to
 
establish large mills so as to maintain a flexibility in the size of
 
their milling operations.
 

When markets are, however, not left to themselves but guided by

government policies, size of the plants may be influenced by Tihat are
 
expected to be the average costs. We will illustrate that official
 
cost estimates often do not consider such crucial factors as the
 
relationship of purchase price and procurement costs to the volume of
 
stocks acquired and hence their effects on average costs. But more
 
important, official estimates often disregard the variations in costs
 
likely to occur at different levels of capacity. Both these factors
 
may have a significant effect on size of mills adopted, costs of
 
milling and hence margins licely to ensue.
 

5. Geographicvl Concentration or Sprf'ad 

Several gains may accrue from the grographical concentration of
 
irns, some in bargaining, buying or selling, some chiefly from the 

volume of output in a given area and some chiefly from the number of 
competitors in an area. The gains also include external economies
 
likely to accrue from improved transport, communications and market
 
intelligence facilities as distinct from internal economies of the
 
firm size. 
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6. Vertical Co~ibination 

Considerable economies may also result from conbining rice milling
 
idth bran extraction plants. This ill, however, depend on the costs
 
of individual plants and the volume of paddy that can be handled
 
economically.
 

7. Private Versus Other O.mership 

Variations in efficiency may result from management decisions
 
regarding purchase and stocking of paddy and sale of rice. It is likely 
that managing practices differ significantly betyTeen millers in the
 
private, cooperative and government sectors. Horever, olinership may 
also have implications for degree of capitalization antd hence operational 
costs oT individual firms. 

In Part I, we ill discuss the effect of these various factors on 
the performance of the traditional milling industry. In Part II, re 

ill examine the performance of the modern rice mills in terms of these 
factors. In Part III, re ll discuss the storage ouestion. 





Part I 

Efficiency of the Traditional iilling Indust=~ 

It is of interest to exaLine whether the rice milling industry 
operated efficiently when considered in terms of the milling margins 
set by the traditional technology. The actual spread between paddy 
and rice prices in Tamil Nadu and West Bengal during 1955-56 and 1963-64 
are, therefore, co-ipared beloT with the milling margins hypothesized to 
exist under conditions of traditional technology and perfect competition. 
The folloing assumptions are used for estimating the various components 
of milling margins. 

Actual ilillina Outturn 

For the comparison of rice and paddy prices, a ratio of 2:3 is
 
used as the outturn of rice from parboiled paddy. This is in conformity 

w1ith the outturn from parboiled paddy estimated in most standard
 
government publications of the central and state governments and is
 
consistent TO th the recent findings of the Central Food Tcchnological 
Research Institute regarding millinr outturns from parboiled paddy in
 

huller mills. 

In West ,3cngal all the paddy is parboiled before iilling. In
 
Tamil iiadu a],lost all the medium and coarse packy is parboiled. A
 
major portion of the fine paddy is also parboiled. Consumption of
 
raw rice is usually reserved for special religious ceremonies and
 

corfined to some specific coimiunities. 

Actual, ilinr, Costs 

Since almost all the marketed surplus for this period ,as milled
 
only for hullerin traditional hullers, milling costs are considered 

Existing socondary data on milling costs have several drai'backs.mills. 
First, they are often outdated and refer to the pre!Tar and early postwar 
period. Second, they show considerable diversity in costs even for the 

same types of milling equipment. This is particularly true of data 
for West Bengal. Third, they show considerably higher milling costs 

for West 'cngal than for other states. Since, secondary estimates 

almost never specify what components of costs are included, it is not
 

known whether this is clue to differences in definitions or whether 
costs are, in fact, so high.
 

Milling costs alloited by various state governments under their
 

procurement programs also show considerably higher milling costs for 

est Bengal and probably are not indicative of the actual milling
 

costs. Unlike Andhra Praresh, Tail Nadu and Maharashtra that allotcd 
Rs. 2.25 per quintal of
Rs. 1.50 per quintal of paddy milled (i.e., 


in 1967, the West Bengal rovernment allotredrice) as milling charges 

10 
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Is.5.3( per quintal of rico. £he Tamil Nadu rovernment subsenuently
 
reduced this to Rs. 1.00 per ouintal of paddy milled or Rs. 1.50 per 
quintal of rice. The Uest B3engal Government also reduced the rate to 
Rs. 4.70 per quintal of rice. In addition both the governments pay 
for procurement costs, procurement commission and incidentals. In 
Tamil Nadu, the government paid Rs. 3.25 per quintal of rice to cover 
these various charges. Thus the government paid Rs. 4.75 per quintal 
of rice delivered in Tamil Nadu. As against this, the Food Corporation 
in llest Bengal paid Rs. 7.13 per quintal of rice delivered. In both 
the states extra payments were mte for &urlies. These were more or 
less comparable writh each other. 

Because of the variation in costs shown by these other sources ire 
used milling data collected through our own surveys in Tamil Nadu 
and lost ,Aengal. Cur investigations show a remarkable degree of 
uniformity in the variable costs of milling in Tamil Nadu. The direct 
millinp costs that consist of labor costs and costs of oil and fuel 
ranged betteen Rs, 1.00 and Rs. 2.00 per quintal of rice. Fixed 
costs vary somewhat more, due entirely to variation in the depreciation 
component. Our data for Tamil Nadu show average total ist of millina 
to be Rs. 5.50 to Rs. 6.00 per quintal of rice in 1969. 

In order to examine whether actual milling costs were in fact
 
higher in 'Jest 3engal than in Ttmil Nadu or ,whether some other elements 
caused millinq costs to be so high, iwe also collected data on milling 
costs directly from selected rice mills of various sizes in I-est 1engal. 
Our data for West Bengal sholT that the direct costs of milling I hich 
include oil, fuel, electricity and salaries of temporary workers 
range betiieen as. 1.50 to Rs. 4.00 per auintal of rice as against Rs. 
1.00 to Rs. 2.00 in Tamil Nadu. Cn the contrary the fixed costs of
 
operation defined to include depreciation, interest on block capital,
 
insurance, maintenance and salaries of permanent employees, range
 
only between Rs. 1.0 to Rs. 2.75 per quintal of rice.15 The average

total milling costs per quintal o rice for 19(-8 shor a range of Rs.
 

2.70 to Rs. 5.10 in West Bengal.l The costs show no consistent
 
variation according to the size of the plant.
 

The total milling costs per unit, therefore, do not seem to have
 
been higher in West Bengal. It is however, noteworthy that mills in 
West Bengal show considerable variation in variable costs of milling.
 
Various reasons seem plausible. In 1968-69 mills were milling paddy
 
for the West Dengal government. Records of some mills show operations 
much belor capacity. If the lowT level of operation was unexpected 
this must have affected the millers' hiring of labor and hence costs. 
However, a less generous view of the situation irould sugrest that some 
millers milled more paddy than their records indicate and assigned all
 
their variable costs only to the stocks submitted to the government. 
Our data show that there was a substantial decline in the reported 
quantities of paddy milled by rice millers in West Bengal during periods 
of control while the supplies in fact found their way to the consuming, 
markets, although in part through single hullers. 
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The third possible explanation for such a substantial variability
 
in variable costs may be that some mills are simply more inefficient 
in their operations than others and do not really have to attempt to 
reduce their costs lue to the high milling rate allowed bj the state 
government as compared to any other state in India. On the contrary, 
prcssure from the millers for maintainin- such high millinr rate may
 
be the result of such inefficiencies on part of some ill.ers hile
 
the efficient millers reap profits fron high milling rates. The 
fourth likely explanation is that clue to controls other components such
 
as bribes to government officials, and heavy storage losses due to
 
clandestine storages, which normally do not enter economic calcitlations
 
raise milling costs from some millers.
 

hatever the reasons, our data fron Tamil Fradu and 'lest Bengal 
suggest that millers in 'lest Bengal have been paid adequately to cover 
fixed and variable costs of processing. On the contrary, the Tamil 
Nadu Covernment obviously seems to have paid too little to its millers 
for millin- when the official milling rates are com-pared with our 
milling cost estimates. Either policy is likely to encourage inefficiency.
 
The case of high milling charves needs no further laboring. Ihen 
millinq rates are so low as in the case of Tamil Padu, there is also 
likely to be a considerable pressure on millers to recover costs
 
through devious neans. It is of interest to know how well the actual 
spread betteen paddy and rice prices corresponded with milling costs in 
a free market. 

On the basis of our total avera-e millinE cost of Rs. 5.50 or 6.00 
per quintal of rice for Tamil Nadu in 19"9 ,e have assumed total milling 
cost to be Rs. 5.00 per quintal of rice durinr 1955-56 to 1963-64. 
lthourh millers indicated that milling costs have nearly doubled since 
19(3 (see footnote 14), Te have made a lesser discount, so as to 
allor for a reasonable return to the miller for his milling operations. 
There was no significant increase in milling costs from 1955-56 to 
19(,3-64. Therefore, onlr a sin!tle estimate of Rs. 5.00 is assumed to 
have been applicable to th, whole period under consideration. 

Price differences due to differences in the quality of rice and 
value of by-products were ignored since our analysis is confined only 
to parboiled paddy milled in hullers. 

Thus during the period of free trade, rice prices irero expected
 
to have been equal to (1.5) times the price of paddy + Rs. 5.00.
 

r ~ Pa d d y r:i._qA c t u a s D o ~ re e P r i c e s i n I fe st i ec l an ~ l 'd 

Weekly wrholesale prices and their paddy equivalents of rice within 
single markets for the period 1955-56 to 1943-4 rere compared in
 
several primary iiarkets in West 'engal and Tamil Nadu. 1 7 In IKanchipuram 
out of 44 reeks, as -much as half the tincs the price differenco 'fas 
above Zs. 5.00 per quintal of rice and as much as 28 percernt of the
 
times above Rs. 8 per quintal. In Tirunelveli price differnnce was 
above Is. 5.00, 31 percent of the tic of which 7 percent of the time 
it was above "s.3.00. In Cuddalore the difference ras 21 percent of 
the time above Rs. 5.00 of which 7 percent of the time it ras above 
as. 3.00. In Tiruchirapelli the difference was above Rs. 5.00 17 
percent of the time, of which 5 percent of the time it was above 
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Figure 1. 	Percentage Distribution of Difference Between the Price
 
of One Quintal of Rice and 1.5 Quintals of Paddy, Primary
 
Markets, Tamil Nadu, 1955-1963.
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Is. 3.00. In firuvarur the difference iras above Rs. 5.00 only 11 
percent o:r the t.,ie, and in iiannargudi 8 percent of the time. 
(Figure 1). 

The examination of the paddy-rice prices in ,lest .enral sholys a 
much larger spread in the West 3en'al markets than in Tamil Vadu 
(Figure 2). In 2urdian, the spread rermained above Rs. 5.0 88 percent
of the tijto of which it 1ras above Is. C.00 23 percent of the tine,
in ruskara 87 percent of the time of which 27 percent aiuove Rs. 
3.00, in Sainthia 77 percent of iThich 33 perccnt of the time above
 
Rs. 8.00 and in 1olpur 3, percent of the timc of wrhich 3 percent of
 
the tLie above Rs. 'l.00. The evidence thus shols that the iillin!7 
industry did no;; operato efficiently even within the technolo'ica].
confines and that considerable scope existed for excess profits. -
The lo,:cr percenta,,e in olpur may havc been due to the poor transport
facilities in 2olpur which probably kept rice Prices depressed as
 
compared to other nearby markets. The generally lar~or sprcad in
 
West !3en'al rmay partly have been due to the 
fact that paddy brour.ht to 
the market usually has a much higher rate of refraction (i.e., Oust and 
foreign matter) as coi-pard to other statrs, wilherc cultivators clean 
paddy before ilarkr..tin; it.. This -'as consistcntly noted in discussions 
writh procurement officials in West Ienral and Tail i1adu. Hoyrver,
refraction rate is by no incans adequate to eoplain such hir-h marins.

the 

The larrcr spread in 2,enal is also com;nnsurate rith the- hirher 
millin, costs claimed to exist in 'Jest 3onral. These factors, however,
do not completely explain the high m:arket imarrins in the twro states. 

Some Plausible Causes of Ineofficicnc 

further exaiination of the operation of the rice milling industry
during the period of ,ree trade and after shors several interestin, 
features of the competitiveness of the system that have a direct 
bearin7 on the level oZ margins between paddy-rice prices. 

Capgcitk ,r Utilization 

When rico mills are divided into the organized and the unorganiz-d
sector, data both for Wcst ]cngal and Tamil 1'adu show that major. a 
e::pansion of the rice millin.r, industry wras brought about by an increase 
in single hullers. These have been most significant in replacinr.
handpounding of paddy used for domestic consumption but not in providing
competition to the organiqcd rice mills. We illustrate this bolo, on 
the basis of the evidence on num-iber o- rice mills in the orcanizcd 
sector, their effective capacity and the cuantities of padd,r milled 
Hurin- the period under consideration. riefly, they indicate tht 
utilization of effective capacity in the organized sector iras not as 
loT as generally believed to be true. The data also suggest that 
there was no dnclining trend in the capacity utilization of rice mills 
in the orani cd sector until 19(5. 

Number of -Lice Jills and CapacityUtilization in the Or aized Rice 
ilklsj W.esti_3engal: The rice milling industry is comprised of tw-o 
sectors: the organized sector in which the millers purchase paddy on 
their oun account, and the unorganized sector in ,rhich milling is done 

http:brour.ht
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Figure 2. 	Percentage Distribution of Difference 
Between the Price
 

of One Quintal of Rice and 1.5 Quintals of Paddy, Primary
 

Markets, West Bengal, l')55-1963.
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on a custom basis. Although there is an overlap of functions in the tro 
sectors, mills in the unorganized sector are generally single hullers. 
Thus it is possible and convenient to maintain a distinction between
 
the two sectors.
 

The published official statistics on the number of licensed rice
 

mills in West Bengal (defined as excluding single hullers) sugrest a
 

considerable increase in their numbers despite the restriction of the
 
1958 Rice Milling Industries Act.18 The statistical abstract of the
 
government of ,West Bengal for the year 1962 indicates that there were
 
293 licensed rice mills in 1953 and that the number increased to 494
 
in 1960 and to 515 in 1962. The records of the Food Department for
 
later years showT 729 licensed rice mills in 1967 and 741 in 1969.
 

Thit-Increase is confirmed by the estimates of the Annual Survey 
of Industries conducted by the Central Statistical Organization. Due 
to changes in the definition of a factory, these are not comparable 
over a long period of time. HowTever, data for 1960-1964 period sholy 
that rice mills employing 50 or more iTorkers with the aid of prer 
increased from 135 in 1960 to 185 in 1962 and to 212 in 1964.'V Hor­
ever, there is some question about the interpretation of these data,
 
since inquiries with the Food Department of th3 government of West 
Bengal indicate that due to the 1958 Act, not many neT rice mills are
 
likely to have been established in the private sector in West Bengal
 
since the mid 1950's.
 

No information is available on actual capacity of the rice mills
 
or their capacity utilization. Data collected by the Food Department 
shol, the total quantity of paddy milled by rice mills in the state
 
betlyeen 1960 and 1969. From these data, it should be possible to estimate 
capacity utilization of rice mills over time if some assumptions are
 
made about their actual capacity. Hoirever, these data have several
 
limitations. nuantities of paddy .illed are estimated from the TrCekly 
returns that millers 'rere required to suiqit of their purchase, milling 
and stock operations, under the 1953 Rice Milling Act. Since the
 
purpose of the returns lras to judge the stocks of paddy 1rith traders 
so as to formulate a procurement and distribution policy, millers
 
almost always understated tho ouantities of paddy purchased and milled 
so as to avoid seizure of stocks. Understatement became even more
 
pronounced after 1965 when the government imposed a levy on millers
 
which often consisted of 100 percent of the quantities milled.
 

An alternative otimate of capacity utilization can be derived
 

from assumptions about the average size of mills and the percentage of
 
the marketed surplus milled in the organized rice rills. Such estimates
 
were made on the basis of the infonation collected from the Food
 
Department, intervieis with rice millers, and the East India Rice
 
Millers' Association.
 

Table I shows the estimates, based on official data, of quantities of
 
paddy milled and those based on ihypothetical assumptions outlined above.
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Table 1. 	Number of licensed rice mills in the organized sector and
 
estimates of effective capacity utilization, West Bengal,
 
1955-1969.
 

Estimated Our esti- Official Official 
effective Our esti- mates of estimates estimates 
capacity mates of utiliza- of quanti- of utiliza-

No. of of ricp quantities tion of ties of tion of 
rice mills' of rice effective rice effective 

Year mills (in rice) milled2 capacity milled capacity 

1 2 3 4 5= 413 6 7=6/3 
000 metric tons percent 000 metric tons percent 

1955 360 900 765 85 N.A. N.A. 
1956 391 977 836 86 N.A. N.A. 
1957 425 1062 940 88 N.A. N.A. 
1958 446 1115 860 77 N.A. N.A. 
1959 467 1167 851 73 N.A. N.A. 
1960 494 1235 857 69 650 53 
1961 497 1243 1067 86 810 65 
1962 515 1238 963 75 790 61 
1963 NIt.A. It.A. 899 F,.A. 710 N.A. 
1964 DI.it. N.A. 1083 N.A. 700 Ni.A. 
1965 711 1778 1126 63 510 29 
1966 ki.A. P.A. 990 N.A. 450 N.A. 
1967 729 1823 980 53 150 8 
1968 741 1853 .1005 54 310 17 
1969 742 1855 N.A. N.A. 350 19 

13ased on 	average 10 metric tons of milled rice in a single shift of 8 
hours and 	250 days of running in a year.
 

2Calculated at 20 percent of the state's production.
 

W.A. = data not available. 

The hypothetical estimates show a higher rate of capacity utilization
 
than obtained from the official estimates. Both of the estimates of
 
capacity utilization shoi, a declining trend which began in 1965. This
 
seems to be duc to various reasons. First, a considerable drop in
 
production resulted in lorer marketed surplus even assuming a fixed 
percentage of production. Second, a further decline in supplies to
 
the organized sector was caused by low procurement prices fixed by
 
the government which diverted market supplies away from the regular 
market channels to single hullers. 20 The cultivators found it profitable 
to sell rice in the open market rather than sell paddy to rice millers at 
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procurement prices. Operators of single hullers also indulged in
 
clandestine trade. 
Third, there was considerable under-reporting by

rice millers of quantities milled. The second and third factors
 
explain the much sharper decline in the estimates based on official
 
records of milled rice. During the relatively normal period 1955-1962,
capacity utilization seems to have been much higher than is generally

believed to be true of organized rice mills in India. Even in that
 
period there was considerable year to year variation in the capacity

utilization. 
The decline in the capacity utilization was thus not a
 
result of genuine competition from single hullers, during normal times.
 
The evidence strongly suggests that intensification of competition in
 
the organized sector was certainly not a saving grace of the mushrooming
 
of hullers.
 

Number of Rice Hills and Capacity Utilization in the Organized Sector,
 
Tamil Nadu: Data from the Office of the Labour Commissioner, Tainil

Nadu, show the number of rice mills rith "ten or more workers 1orking...
rith the aid of power or t1renty or more workers irorking...without the 

aid of power.' Table 2 shoTs the stati stics on these mills in Tamil
Nadu from 1955-1966. Data for subsequent years are not comparable
because of changes in the definition, and in fact shor a considerable 
decline in numbers in 1967. The Civil Supplies Department provides
data on the numlber of wholesale mills only for 1968. Wholesale mills 
are equivalent to the organized rice mills that purchase paddy on their
 
oin account. The records showT the number of mills to be 1,768. 
 The
 
data in Table 2 refer to the organized sector and shoir a considerable
 
increase in their numbers.
 

It is noteworthy that the increase in the nm-bor of rorkers is 
proportionately much smaller thqn that in the number of rice mills.
 
The smaller increase in the number of workers is by no means due to
 
an increasing trend towrard automation, for most of the newr 
rice mills
 
installed were of the traditional huller type. There were only 15

sheller mills and 110 huller-sheller combined type of rice mills in
Tamil Nadu in 1964 and the number did not show any significant increase 
in the subsequent period.2 1 Possible explanations for the decline in 
the average labor force per mill muay lie in over-staffing of labor in the
earlier years and streamlining of employment in the subsequent period.
However, the employment pattern is more likely indicative of a trond
toward smaller sized rice mills even in the organized milling sector. 

Comprehensive data including small rice mills and single hullors 
show that in 1960 there were 7,411 rico mills in Tamil Nadu including
small rice mills and single hullers. For the period 1964-1968, the
 
number of rice mills shows a substantial increase, most of ihich comes
 
from a major increase in single hullers (Table 3). Discussions with
 
the Food and Civil Supplies Commissioner corroborate this evidence.
 
Npw licenses have been issued on the basis of a "need" for more milling

capacity.in the area. The traditional flows of paddy involved considerable
 
movement of paddy from the surplus areas of South and North Arcot and
 

http:period.21
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TabJe 2. 	 Number of rice mills with ten or ,*ore workers working with 

the aid of power, Taiil Nadu, 1955-1966. 

No. of rice mills No. of workers
Year 


645 	 10,176
1955 

799 	 11,288
1956 

846 	 12,525
1957 

887 	 13,086
1958 

942 	 12,727
1959 


1960 1,011 13,810
 
997 12,185
-i961 

1962 1,533 13,702
 

1963 1,4-93 14,367
 

r 94 1,463 15,123
 
1,429 13,428
195 

196") 	 1,412 12,457 

1ource: Office of the Labour Comriissioner, Taiil Nadu. 

Table 3 	 Nu-.ber of rice mills, Tjil Nadu, 1901-1968. 

Annual installed
 

T'pe of rice ,.iil capacitr* 
Huller- (million metric tons 

Year Huler Cheller Sheller Total paddy) 

1)64 ,63. 15 110 8,7 l
 
19(. 8,8iV 15 110 8,944 7.26
 

8,972 14 ll 9,097 6.73
 
1967 9,310 19 113 9,432 7.01
 
1918 10,000 69 100 10,169 8.89
 

*Based on 	 one r-hour shift a day and 250 days of running per year. 

,-ource: Departuent of Civil Supplies, Government of Tamil Nadu. 

Chint,0eput to ladras, and from Thanjavur'to the deficit districts in 
the western part of Tamil Nadu, There was, therefore, a considerable
 
spread of large rice mills into the deficit districts. Data from the
 
Office of the Labour Covussioner indicate that only a third of the
 
rice nills classified as wholesale mills were located in the four
 
surplis districts of Tanlil Nadu. A rajor portion of the marketed surplus 
of paddy was processed outside the surplus districts through such large
 
rice mills.
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Unfortunately, even less information is available on the average
 

capacity of the large organized rice ,;ills for Tamil Nadu than for West
 
Bengal. Besides, because of a considerable outflowr of paddy into Kerala,
 
assuming quantities milled to be equivalent to the total marketed
 
surplus may be less appropriate in case of Tamil Nadu. Thus Tamil
 
Nadu represents only a rough comparison of the total installed milling
 
capacity for the production of paddy for the 1964-1968 period (Table 4).
 
The available data are comprehensive for all mills and shour no break­
down between organized and unorganized sectors. There is such a break­
doim for 1968 from the Civil Supplies Department's estimate of effective 
capacity of wholesale mills. If we assume the marketed surplus as 20 
percent of the state's production, then capacity utilization for 1968 
in the wholesale mills is in remarkable agreement ith the over-all 
estimates for 1968 in Table 4. In periods of free trade, there probably 
was some outflow of paddy to Kerala, and hence capacity utilization may 
have been somewhat lower than indicated in Table 4. The evidence never­
theless indicates that effective capacity was used highly in Tamil Nadu. 

lthough little can be said about relative capacity utilization in 
the organized and the unorganized sectors, if the trend has in fact been 
toward smaller rice mills in the organized sector as suggested by 
data in Table 2, the increase in capacity could not have increased as 
fast as the number of organized mills. The milling capacity during the 

period of free trade was probably used relatively more heavily in the 
organized sector as compared to the unorganized sector. The data for 
the 1964-1968 period also emphasize the year to year variability in 
capacity utilization. ' 

Table 4. Effective installed capacity and production of paddy, Tamil 

Nadu, 1964-1968 

Percent 

Installed Paddy utilization 
Year* carpacitv** productin of capacity 

(million metric tons) 

1964 6.97 6.00 86 
1965 7.26 5.28 72 
1966 6.73 5.70 85 
1967 7.01 6.17 88 

1968 8.89 5.84 66 

*Installed capacity refers to calendar years and production year to the 

July 1 crop year. 

**Installed capacity is estimated on the basis of a single 8-hour shift 

and 250 days of working. 

Source: Department of Civil Supplies, Government of Tamil Nadu. 
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Tamil iWadu stronglyTo recapitulate, evidence from West Bengal and 

suggest that even with aconsiderable increase in the number of milling 

units, there was no significant decline in capacity utilization of 
Thus there was
organized rice mills during the period of 	free trade. 


no increase in pressure on the mills to compete more vigorously and
 

thereby to reduce market margins. It also indicates that lower utili­

zation in the subsequent period was mainly due to governmental policies 

which diverted market surplus away from the organized milling channels 

rather than due to the inherent competitiveness of single hullers. 
itThere thus was an obvious imbalance in the milling structure as 

expanded in size without becoming more competitive. 

Types of Milling Capacity: The preceding 	discussion assumed a specific 
Effective policy to inc2-0asedefinition of the rice milling capacity. 

Engineering capacity is 

capacity utilization recognizes a wide 
capacity utilization. In this context 
types of capacity. 

range 
it is 

of factors affecting 
useful to distinguish three 

defined as the highest number of working 

hours that could be maintained in a year purely on the basis of mechanical 

feasibility. Although it is hard to specify exactly what this is, 

customary practice in India suggests that modern rice mills can be run 
afor 300 days a year at approimately 20 to 22 hours of running time 

day ith the remaining time reserved for maintenance and repairs of the 

machinery.
 

Effective caacity is defined as the maximum number of work.ng
 

hours that could be maintained in a year within the confines of tech­

nological, social and other physical and environmental restraints.
 

Thus given the family operated nature of the traditional rice milling
 

sector in India, it is reasonabl 2to assume that only a single 8-hour
 

shift -rill be operated in a day. ,iore important, given the nature of 

the traditional parboiling process which involves 1-3 days to steep the
 

sun dry it in open yards, it is more or
paddy in boiling water and to 

less impossible to operate rice mills in monsoons where parboiling is
 

preval ant. It is therefore customary to assume 250 days of running
 

time instead of 300 days of running time, as is possible writh modern 
rice mill in India isdrying equipment. The effective capacity 	of a 

thus slightly less than a third of the engineering capacity of the
 

milling machinery. It is effective capacity which was used in the
 

preceding discussion of utilization of mill capacity.
 

p is defined as that level of use at which the 
total costs is maximized. Optimum 

t 9c pcitv 
-difference between total revrenue and 
capacity may be much smaller than effective capacity if unit variable 

dosts increase with increases in output, without a corresponding 

increase in unit revenue. This depends on a variety of factors which 
full engineering capacitywe will examine in detail. The extent to which 

of the plant is utilized cnnt.iLutos one of the important factors in 

industrial efficiency. 
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Some Hypotheses Regarding Pattern and Extent of Capacity Utilization:
 
The available evidence suggests that in both Tamil Nadu and West Bengal, 
effective millinp capacity in the organized sector was utilized much 
more heavily than that in the unorganized sector. There was con­
siderable variation in the year to year utilization of effective 
capacity, dependent on crop size and through the proportion marketed 
through regulated trade channels. 

Price Stability and Capacity Utilization: The most important factor 
reducing optimum capacity below effective capacity is the cost of
 
provialfig supplies for the period from one harvest to another. The larger
 
the inter-harvest period and the greater the uncertainty writh respect
 
to supply-demand balances, the greater will be the cost and the greater
 
the year to year variation in the percentage of effective capacity
 
utilized. 

In years of a small crop, it will be necessary to operate mills 
at only partial capacity. Where there is only a single major harvest 
of paddy, cost of raw material increases considerably due to the need 
for at least partial purchases in the off-season. Such costs are 
particularly high in periods of sharp seasonal increases. If purchases 
are restricted to the immediate post-harvest period, stocks required for 
the full capacity utilization of a rice mill are indeed high and involve 
considerable working capital. When there is a generally heavy build-up 
of stocks by the milling sector immediately after the harvest, prices 
in the off-season do not rise as sharply as otherwise even if production 
is low. 

The evidence on the grain trade operations ovenhelmingly shors 
that traders and millers avoid building up heavy stocks of vrain in
 
the immediate post-harvest period and depend considerably or a quick
 

turnover of stocks for profits.23 This is partly because they depend
 
to a considerable extent on their owm resources for working capital.
 
Even when millers desire to borrow funds for the purchase of paddy, 
there are often considerable restrictions on the availability of bank
 
credit. WhenA credit is available millers have less flexibility in
 

their operations as it is tied to the stocks of paddy.
 

Perhaps most important in discouraging heavy build-up of stocks
 
by mills in the immediate post-harvest period is the uncertainty of
 
the seasonal price moverients that often show excessively high seasonal
 

margins in some years and low margins in others. Although averaro
 
profit margins over a period of 8 to 10 years may not seem very low 

ex Post, the year to year variability in the margins emphasizes the high 
element of uncertainty implied in storage operations. A large build­
up of stocks greatly raises the loss function in a situation of high 
uncertainty and discourages millers from such a commitment. Capacity 
utilization is even further discouraged by the government's policies 
wlch are generally aimod At curbing stocks as an anti-hoardinF
 
measure.
 

http:profits.23
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Environmental Restraints anl Capacity Utilization: The seasonally low
 

utilization of milling capacity seems to have been even further rein­
forced in areas where technical restraints on parboiling during
 
monsoons raise costs of carrying stocks beyond monsoons and further
 
reduce effective capacity utilization. The data from modern and tra­
ditional rice mills show that even when less than 50 percent of the
 
capacity is utilized variable costs including the price of paddy
 
constitute as much as 96 percent of the total operating costs, with
 
the cost of raw material and interest itself being slightly over 90
 
percent of the total. Variable costs would constitute even a higher
 
percent of the total costs with increase in the capacity utilization.
 
Where variable costs form such a major portion of total costs decline
 
in average costs as a result of increases in capacity utilization are
 
insignificant and, therefore, do not provide an incentive for extnding
 
capacity utilization. 

This argument is supported by actual behavior of millers as
 
evidenced by data collected from priyate rice mills of various sizes 
in Birbhum and Burdwan districts in West Bengal. It is evident from
 
the data that a close relationship exists between effective milling 
capacity and storage capacity (Figure 3). The data further show that 
'storage capacity in these private mills never exceeded 60 percent of 
the annual effective capacity. Further evidence on highly seasonal 
utilization of capacity is provided by the estimates of monthly pro­
duction of rice by organized rice inills in West Bengal during 1960 
and.1967 (Figure 4). It is noteworthy that data for the eight years 
covering both free trade and government procurement show a remarkable 
uniformity in the milling pattern except for a gradual increase in the 
seasonality of milling in the later years when open private trade and 
hence seasonal fluctuations in prices were abolished.
 

Examination of the nature of variable costs of rice mills emphasizes 
the fact that milling is predominantly a trading operation involving
 
mainly storage and little value added in actual processing. It thus
 
seems highly plausible that the level of utilization at which optimization
 
of profits occurs may change significantly from one year to another
 
according to market conditions. The evidence on capacity utilization
 
when considered in terms of optimization thus seems generally
 
consistent both in terms of absolute level and in terms of year to
 
year fluctuations in the level. This brings forth an interesting

distinction between technical capacity, effective capacity and economic
 
capacity of rice mills and emphasizes the need for policies to move
 
the economic optimum as close to the engineering capacity as possible.
 
For an investment pattern which reaches optimum at low levels of
 
engineering capacity although profitable from an individual miller'
 
point of view is obviously inefficient for the society as a whole.
 
For it may result in excessive allocation of society's scarce capital
 
into the milling sector with several intermediaries having to share
 
the function of storage. In the long run the total milling capacity
 
1ill expand beyond what would be justified under full utilization of
 
engineering capacity. 



Figure 3. 	Effective milling capacity and storage capacity in selected 
rice mills in West Bengal, 1968. 
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Figure 4. Monthly production of rice by organized 
Bengal, 1960-1967. 
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This divergence betireen private and social return is obviously
a result of the manner 'inwrhich market forces are structured either
through lack of appropriate policies or through misguided ones which
 
not only raise the variable costs of operation, but frequently make

it almost impossible to predict returns on operations ith any degree
of certainty. 
It is also a function of environmental restraints

built into the traditional technology of drying and parboilin. 
 There
 
is obviously a great scope for public policy ith respect to prices,

stocks and credit on the one hand and technology on the other to
 
change this state of affairs.
 

Underutilization of capacity does not have a considerable impact
on milling costs in the traditional rice mills as fixed costs constitute
 a small proportion of the total millinR costs. 
To the extent that
underutilization is due to environmental restraints, it Tould be eliminated
 
in the process of modernization that would involve replacement of the
traditional technology. HoiTevor, underutilization that is due to
market forces will have significant impact on costs in the context of
modernization of the rice milling industry 1There fixed investment ismuch larger. 
The higher capital requirements have tio implications.

First, this would influence unit fixed costs and hence market marginmore significantly than now and second, it would mean greater allocation
of capital per unit of unused capacity than now due to higher capital
requirements of modern mills. It raises some important questions about
the size of the modern milling plants and their competitive position 
in the future.
 

Factors Affecting Milling Structure
 

We have already seen how utilization of milling capacity in the

organized sector during the period of free trade seemed consistent

with the optimization of returns in milling operations. 
It is no,'
 
necessary to examine the phenomenon of rapid increase in the number of

single hullers in the unorganized sector and the trend away from large
 
rice mills.
 

In several areas, such as West Bengal, husking machines have

clearly replaced handpounding which ,Tas prevalent in domestic consumption

of rice in the rural sector. Official estimates indicate that prior to

the Second World War as much a 
84 percent of the total paddy production

of the state was handpounded. - The extent of handpounding had 
declined to 70 percent in 1953-1954.25 A few rice millu's in West
Bengal estimated the extent of hondpounding at about 30 to 40 percent
in 1967, 1jith husking machines processing more than two-thirds of the 
balance. 2 

The increase in the number of husking machines is also partly

attributable to the governmental policies that have directly and

indirectly 3ncouraged their establishment in a variety of ways. 
We

have already explained howr in areas such as West Bengal, single hullers
 

http:1953-1954.25
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have clearly proved to be an alternative channel of marketing during 

periods of price controls and statutory levies.
 

Government policies indirectly encouraged development of an
 

unorganized rice milling sector by policies which discouraged groiith
 

of the organized milling industry. The 1958 Rice Milling Act, although
 

it did not directly control expansion of the organized milling sector,
 

created a great deal of uncertainty in the private sector regarding
 

its future and hence discouraged investment in large scale mills
 

capital. The 1958 Congress resolution propa­involving considerahl 

gatin'o nationalization of grain trade further discouraged modernization
 

in the private sector since the threat seemed more real in the case of
 

a modern efficient sector ttian in the case of an outmoded and inefficient
 

one. The substantial fluctuations in marketed surplus resulting from
 

the official procurement policies also provide a further discouragement
 

to the expansion or the modernization of the organized private milling
 

sector.
 

A factor which has been no less inhibiting in the modernization 
process until recently is the lack of technical knowledge on the part 

of millers regarding establishment and operation of modern rice mills. 
Until the Ford Team examined the question of modernization,

27 the 
government neglected the issue completely while emphasizing the merits 
of handpounding if not in deeds at least in fords. It neither provided 
millers with a knowledge of modornization--wnhich is as necessary as 
extension of new varieties of crops to cultivators, nor financial
 
assistance for initiating the modernization process. Rice mills along
 
With oil and dal mills were classified as a "traditional industry" 8
 

and,threfore,odid not qualify for financial support for 
modernization.2


A further problem in modernizing lay with the difficulties of marketing
 

pure bran which resulted from the lack of development of a bran
 
extraction industry.
 

Finally, expansion of the traditional single hullers was also an
 
ind cator of the lack of alternative opportunities of investment for
 
persons in small toiyns -ith little capital and some know-how of the 
vorking of the paddy rice trade. Development of small and medium 
scale industries in the rural areas of the rice growing states was 
conspicuous by its absence durinr the two decades of stagnant agriculture. 
The dynarnism of agriculture and the consequent spurt in small industries 
in rural Punjab in recent years are an example of the effect of
 
profitability on channelization of small savings.
 

Policyl.Plications
 

The examination of the traditional rice milling industry suggests
 
that the number of mills in the organized sector increased sufficiently
 
to maintain a fairly high degree of competition. However, there probably
 
was not so much undorutilization of capacity as to provide rigorous
 
competition among millers as one may believe from examining the over-all
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increase in the nuilber of m;illinq units. The loire addition o; sinl2
hullers mustly took ov-i- the paddy that ias handpounded before, and did 
not take over processing of the imarketed surplus to a si*nificant 
extent except in periods w.,hen governaent policics restricted and iiipzded
the organized rice niillin, sector. The nature of this dcvlopment in 
the rice milling industry thus did not positively foster comptition. 
Hencc, it diO not exert a pressure on reducing millin- mar[gins. 

Apart froii coipetitiveness, the structure of the milling incdustry
also had a significant effect on mlilling costs through technolo.,i.al 
factors. 

A great deal of scope obviously exists for a positive, facil.Ltative
 
g.overnmental policy to correct these features in the future. 
There 
seem to be at least four w:ays in 7rhich this could be brought about. 
first, a favorable atmosphere necds to be created which would encourare 
private investment in technolopically superior millinr cquiprent.
Second, a need for e:tension of technical kcnowlcdge ou-ht to be recovnized 
and a positive pronran aloptdcl for miking iillcrs in th private sector 
awrare of the modern milling tcchnolom,r. Thir. ,, crcdit should bc made 
available to millers for iodernizing c;o:istin, rice mills ,:o as to foster 
competition betTeen those irho can rais :s thoir oin capital and those who 
for lack of capital irould fail to ned.:rni~e. 7our, . price policy ",hich 
would stabilize the pattern of off-seasonal price movcmcnts and markct 
supplies froi-u year to year woul' considerably rcluc: uncertainty in the 
tracdin oq,-rations tuereby incrcasinr. utili zation of effectiv Dcapacity 
and thus decreasing averar a costs and increasing competition. 

http:technolo.,i.al




Part II 

UorkcinZ of the iodern Rice Nills--.o Cases 

i ramination of the efficiency of the existinC rice millin7 industry 
has been of interest fro1 the point of view of the effect o:,' overnmontal 
policies on structure, competition, capacity utilization anc' tnillinr 
technology that evolved in the past. Working of the modern rice 1;,ills 
is of considerable interest fron the viewpoint of costs of processing' 
likely to exist in the future and their implications for siC of -irl;is 
that should be adopted. Since the modern rice mills have not been 
,orking in an open market, littlo can be said about the purchase and 
stocking practices that they may adopt in a free market under conditions 
of imperfect knoledge and uncertainty. As wc illustratncl earlier, 
both of those factors have a very significant effect on pattern and 
degree of capacity utilization. "lere ie examine the operational costs 
of modern rice miills almost complotely in isolation from the markct 
forces, to illustrate their implications for fimi si .os that should 
result from modernization of rice mills. 

Data on operation of the modern rice mills arp much too inadequate
 
to do a full justice to the analysis of their efficiency. Although
 
the first seven modern mills started functioninr by late 19(5 or early
 
1966, erection of all facilities was not covipletcd until the middle of 
1969. The official procurement policies in various states madc it
 
difficult for the modern rice mills to procure paddy at i-ovornment­
fixed prices. 2 9 Further, the rice mills had the usual teethinu problems 
of inadequate trainnd personnel, supply of spare parts and timely 
repairs which also affect'd their capacity utilization. 4,11 of the 
seven mills, therefore, operated at well bcloyy their engineorini' capacity 
durinF the first fei years. 

A modern rice mill in West 3engal, ,which has a capacity oC tro tons 
per hour (TPH) or approxiinately 12,000 tons per year milled 4,792 tons
 
in 1968, 5,836 tons in 1967, and only 3,000 tons in 1965. The mill
 
thus operated at less than 50 percent of its capacity in the three
 
prroceeding years. 

Another rice mill in Tamil F"adu has a capacity of 4 TPN or about
 
24,000 tons per year. The mill milled 4,521 tons of paddy in 1965,
 
5,775 tons in 1966, 14,343 tons in 19(7 and 20,479 in 19(8.
 

For this study data wrere collected from two modern rico mills in 
West 3enqal and Tamil 1adu. :uong all the modern rice mills in India, 
the mill in Tamil ,'adu has provided exceptionally good leadership 
in the establisKmcnt and day to day operation of the rice mill.
 
rhe Tamil Padu rice mill is thus by no means representative of the
 
stereotype about cooperatively-run enterprises in India. The rice
 
mill in West Bengal encountered several problems initially both in the
 
establishment as well as in the management of the mills. It, however, 
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made significant progress subsequently and seemed to be well under 
,ray in increasinq utilization of its capacity. The tiwo mills thus
 
show a significant difference in their management.
 

The mills, hoirever, shoT an even more significant difference in
 
their capitalization as sho,,n below from the actual costs of their
 
!stablishment.
 

The 	sianificantly hirh costs of construction of silos in Tamil
 
Nadu wTere due to two main reasons. A certain degree of ovqr-cautiousnoss 
in the construction of the first set of silos resulted in higher costs 
of construction. Second, considerable research in the construction of 
silos has provided possibilities of several alternate types of silo 
constructions which have further reduced costs. We have, therefore, 
provided an alternate estimate 	of the capital costs of silos in Tamil
 

adu. 

Table 5. Some alternate estimates of capital costs of two modern mills.
 

Actual capital costs 	 'Jest 3enal Tamil Nadu 
(000' Rs.) 

1. 	Land 195.00 ) 
2. 	Suildings 39.33 )410.00

3. 	 ,'ill warehouse 1.81 ) 
4. 	Permanent warehouses 180.00 2,200.00
 

(flat warehouses) (silos)
 
6oo.oo
 

(silo accessories)
 
5. 	 iill eauipment and machinery 323.48' 1,330.00 

6. 	Total capital cost (1+2+344+5) 739.62 4,5 00
 
7. 	Proposed-silo 900.00 -­

9. 	Revised estimate of existing silos* 1,656.00
 

9. 	Revised total capital costs ",639.62 3,396-00
 
(6-4-5+8)
 

*3ased on interviers of G.V.K. 	 .1oorthy and James T. Wimberly. 

Source: West Bengal Apex Co-operative Agricultural Marketing Society
 
and Thanjavur Co-operative Marketing Federation.
 

Variable and Fixed Costs of Milling
 

Table 6 shoiws the variable costs of milling in the West *'engal 
and the Tamil Nadu rice mills. Data for West Bengal are for the calendar 
year 1968, those for Tamil Nadu are on a monthly basis for 1969. Table 
7 shows the alternate estimates of unit fixed costs at different levels
 
of capacity utilization in the 	two rice mills.
 

http:1,656.00
http:1,330.00
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Table 6. Actual oar ton varipble costs of processing paddy in miodzrn ,ills.
 

'.est -3engal1	 Tamil -aclu" 

Average for 1968 Rs. 12.68 	 July 9.45 
August 15.35 
September 23.09 
October 24.95 
November 13.79 
December 22.34 

Weighter6
 
average- 1(.65
 

Costs for ',lst Benr'al include factory maintenance, electricity, oil
 
and fuel and all ,Tages. No breakdo, n "ac available accorcling to
 
salaries and Tacis.
 

2Costs for Tamil adu include factory miaintenancc clectricity, stoa, 
unit -ixponscs and t,1-s. They do not include salaries, ihich are 
considered to be fixed costs. 2he estinate for 'Jest ljnal thus snoreat 
overstates the variable costs due to inclusion of salary component in 
them. 

3Weighted by the quantities of paddy ,iilled. 

It must be noted that thcse costs do not include -ithcr the purchasin' 
costs of paddy or the interest costs on iork4ng capital. It is gen~rallvT
 
recognized that since iallin7 involves storagc of paddy, for a considorabl 
period of ti-w, inter(-st costs on iorking capital arc auito substantial. 
V. 1'.Cupta, in his analysis of rice mills cont-,nrls that interest costs 
on ,rorkin7 capital arc so high that it is, thor-Cor, prhaps ior­
profitable to have lar-c- capacity :ills aid to opcrate tlenm only during 
the season rathDr than having small iills iyith plants and facilitizs to 
storc paddy for lean season opc-rations.3 1
 

Our data siicst that fixed costs may vary sirnificantly for 
dirfrent sizc:d rice iills for the sam, quantities of paddy millcd 
i.0., at di~forent lcvcls of capacity utilization (Table 7). Ahe 
data for the tio ric: mills sho, considerably higher per unit fixed 
costs in the Tanil Faclu rice mill as compared to the 'fcst >nf,,al mill. 
This is obviously duc to th- hi h:r dere of capitalization of the Th-=U 
Nadu rice mill. le sho,, bclow t,,o lif'rent patterns of hilling that 
could bz followad to ,:iill 12,000 tons of paddy. Under Plan 1, rillin is 
undertaken in a 2 TPH rice -ill all throtuh the year. 

http:opc-rations.31
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Tabl( 7. 	,,i1ternate estj.mates o:7 unit *ixed costs at different l~veli 
of capacity utilization, West Bengal and Tamil Nadu. 

Level of' 

capacity 
utilization Taiil i!adu West Benl 

(tons) 1 2 3 1 2 

1,000 169.6 794.6 638.3 127.9 268.3 
2,000 84.8 397.3 319.4 63.9 134.4 
3,000 56.5 264.9 212.9 42.6 89.6 
4.,000 42.4 198.6 159.7 32.0 67.2 
5,000 33.9 158.9 127.8 25.5 53.8 
6,ooo 28.3 132.4 106.5 21.3 44 8 
7,000 
8,000 

. 24.2 
21.2 

113.5 
99.5 

91.3 
79.8 

18.3 
16.0 

38.1 
33.6 

9,000 18.8 88.3 71.0 14.2 29.9 
10,000 17.0 79.5 63.9 12.8 26.9 
111000 
12,000 
13,000 

15.4 
14.1 
13.0 

72.2 
66.2 
61.1 

58.1 
53.2 
49.1 

i.6 
10.1 

24.4 
2).4 

14,000 12.1 56.7 45.6 
15,000 11.3 53.0 42.6 
16,000 10.6 49.7 39.9 
17,000 10.0 46.7 37.6 
13,000 9.4 44.i 35.5 
19,000 8.9 41.8 33.6 
20,000 8.5 39.7 31.9 
21,000 8,0 37.8 30.4 
?2,000 7.7 36.1 29.0 
23,000 7.4 34.5 27.8 
24,000 7.1 33.1 26.6 

Tootnotes 	to Table 7:
 

Taitil iPadu: : stinatc 1 is based on the data supplied by tho Tamil iadu 
moc'ern rice mill on depreciation of machinery and buildinps, taxes,
insurance and (TMI) salaries. 3stimatc 2 inclucs THRI's data on 
taxes, insurnco and salari,'s. Depreciation of buildings and machinery 
arc, however, obtained independently as 5 pcrcent and 10 percent of 
the capital costs respectively. Interest on fixed capital is calculated
 
at 9 percent per onnun and added to fixed costs. It should bc 
emphasizcd that estimnate I does not include any interest charges. 

The third csti~iato is very sii-ilar to the second, except that it 
uses the revised capital costs of silos for depreciation and intorost. 

West _onLa1: stimatt 1 for West Bengal includes deprociation of 
machinery and buildings at 5 percent and 10 percent of' their capital
value respectively plus intcrest on fixed capital at 9 percent per 
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Table 7 Footnotes (continued)
 

annmn, and insurance. It does not inclucl3 salaries of the ponanent 
staff. qorcver, since the total Tage bill for 19,8 ,yas only Rs. 11,000 
exclusion of salaries does not significantly understate the unit fixed 
costs, particularly at high levels of' capacity utilization. 

Sstjmato 2 includes all tie components in :stiLiatc i plus clpr-ci­
ation and intercst on the proposed silos. The sstimatcc' costs o: 
the proposed silos as provided bir the earketinq society ,erc*dividecd 
according to costs of buildings and accessories to arrive at Soparato 
estimeates of depreciation of build-ngs and equipment. Interost rnt, 
is ass ;ic! to be 9 percent per annuiet 

Under Plan 2, millinp is confined.i only to tho first fivc months. 
The tro plans shoir a significant differnce in the interest copts 
incurred on workinm- capital. ,Fro Table 7, ho-Tevcr, it is clear that 
the per unit fixed costs of the tro rice trills at 12,000 ton per y.'ar 
capacity arc substantially Oiffe-rent. The fiurros oresentcd belol, 
s'o'- that the savin-s in interest charg9s brought about by utilizing
 
the lar er rice nill at only 50 p'rccnt capacity are not compensated
 
by the hig-her pr unit .ixed costs in a larg: r rice m-ill.
 

Savings in interest in milling 12,000 tons of poddy in a 4 TPi 
rice mill = Rs. 153,n53.3 - 2s. 27,340.00 = 1?9,513.3 (froim, Tables 8 
and 9) Additional fixed costs of millin 12,000 tons of paddy (from 

=
Table 7) (s. 53.2 - Rs. 22.4) = Is. 30.3 x 12,000 
= As. 369,600.00 

It is noteorthy that these results arc based, for T'.-il ?adu, 
on the j;ixcd costs which use t'- lo-,er cost3 of silos rather: than the 
actual ihich are much hirhcr, and for West Benmal on :'ixed costs -hich 
incluc-a costs of the proposed silo construction. We, howevr, us-c' 
Aiari!et rate of interest rathor than the actual interest costs incurred 
by the ti-o rico iills to em;iphasize the r':al social cost o- capital. 

Data on variable costs of processing presented in Table ( sho a 
sirgnificant variation in direct processing costs from one month to 
another in case of the Tamil 'aclu rice ill, and shol, alnost inveriably 
hig<her per unit direct processing costs (i.e., variable costs) than 
those dorivee for th, West Bcn-al ricc mill fron the data for 19(U. It 
is noteworthly that th- variable costs in West Bengal are lorcr than 
thos-. in Ta-mil 7'aclu ee-spite the Pact that ',a-os and salaries arc included 
as variable costs in 1Jest Bcn,,al whercas onl, "a: es are included as 
variable costs in the case ol Tn:Uil Nadu. The higher unit variablc costs in 
Tamil Nadu seon particularl:y curious as l ost all of the rico produced i 5 
T.nil Nadu was raw, ,,hercas at West Jengal only boiled rice was produced. 2 

To recapitulate, sonc intrcsting features of the nature of the
 
costs are noted froi;i the statistics presented above. First, the data
 
show that dithin a sine :'ir-i considerable variation in averaee fixed
 

http:369,600.00
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Table C. A milling pattern of a 2 TPH rice mill for milling 12,000 
tons of paddy per annum--Plan I. 

Monthly 
interest 

Ouantity (luantity Value of costs of 
of paddy 
purchased 

of paddy 
milled 

Carry over 
stocks 

carry over 
stocks I 

carry ov 
stocks 

r 

Month (tons) (tons) (tons) (Rs.) (Rs.) 

December 3,000 1,200 1,800 111,600 8,370.0 
January 3,000 1,200 3,600 223,200 17,6(7.3 
February 3,000 19200 5,400 334,800 21,092.4 
March 3,000 1,200 7,200 446,400 28,123.2 
April 1,200 6,000 372,000 23,436.0 
May 1,200 4,800 297,000 18,748.3 
June 1,200 3.600 223,200 17,667.3 
July 1,200 2,400 148,800 9,374.4 
August 1,200 1,200 74,400 4,687.2 
September 1,200 1,200 74,400 4,687.2 
October --

November ..--. 

Total 12,000 12,000 372,000 2,305,800 153,853.8 

'At Rs. 620 per ton of paddy. 

2At 9 percent per annum. 
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Table 9. Ailling pattern of a 4 TPH rice nill for milling 12,000 

tons of paddy per annum--Plan II
 

Monthly 

Ouantity Ouantity Value of 
interest 
costs of 

of paddy 
.purchased 

of paddy
milled 

Carry over 
stocks 

carry over 
stocksI 

carry over 
stocks2 

Month (tons) (tons) (tons) (Rs.) (Rs.) 

December 3,0'6b 2,400 
 600 372,000 2,343.00

January 3,000 2,400 
 1,200 744,000 4,687.00

February 4,000 2,400 
 2-,800 1,736,000 10,936.00

March 2,000 2,400 
 2,400 1,488,000 9,374.00
 
April -- 2,400 --.
 

May ..--...
 
Ju n e .... ... 
 .
 
July
 
August ....... -.
 

September ..........
 
October ..........
 
November ..........
 

Total 12,000 12,000 7,000 4,340,000 27,340.00
 

1At Rs. 620 per ton of paddy.
 

2At 9 percent interest per annum.
 

http:27,340.00
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costs would ioccur accordinp to variation in capacity utilization. Second,

they showu that considerable variation exists in average fixed costs

between the two modern mills for milling tho same quantities of paddy,
 
even when lower capital costs of silos are used for the Tiruvarur rice
 
mill.
 

The evidence further suggests that, if anything, per unit direct 
processinp costs are likely to be hither in a larger rice mill than in
 
a smaller one. Thus given the larger capital costs of modern rice

mills as compared to those of the traditional mills on which Gupta's

analysis is based, the saving in interest on iorkinr capital derived
 
from a partial utilization of a large rice mill may not necessarily

compensate for the larer unit fixed costs. 
 This is likely to be even
 
more significant due to the differing levels of capitalization possible

in different sized rice milis.33
 

An additional aspect iwhich is often overlooked in cost accounting

of different sized mills is the natural inclination for vertical
 
integration in a larger sized mill due to the availability of by­
products as raw materials. An excellent example is the setting up

of the oil extraction unit in T.n:l Nac'u ric. ',dill ,-ith a p~oci'-'r cf 45tors 
of rice bran extraction a day at. the cost of Rs. 1.8 million. 
It
 
was hoped that the mill will produce enough rice bran to keep the plant

running more or less at full capacity. However, due to the problems

of procurement and disposal encountered by the rice mill itself plus

the problems of procuring bran from other mills the oil extraction 
plant has been operating at less than 50 percent capacity, thus further 
adding to the heavy overheads, which we have excluded from our cost 
estimates.
 

However, even if it is assumed that both small and large mills 
operate at full capacity the costs of operation of the larger mills 
are likely to be higher at least for two reasons. First, since a
large rice mill has to build considerably larger stocks it may have 
much less flexibility in purchasing paddy as well as in disposing rice. 
It may purchase considerable quantities of paddy later in the season at 
higher costs. V. K. Gupta's evidence rather clearly sho,Ts a rather 
high positive correlation bet on quantities of paddy purchased and 
unit costs of paddy procured. The procurement costs may also be 
higher as the mill may have to procure supplies from a much larger
geographical area involving not only higher transportation costs but 
also problems of coordination and supervision of procurement. The 
losses both in milling and storage may also be higher due to improper
handling resulting from heavier accumulation of paddy and rice stocks.1 

Policy Implications 

The conclusions that follow from the examination of the two
modern rice mills seem consistent with the policies recommended earlier
 
from the examination of the traditional rice mills. These policies
have significant implications for plant size, location of plants
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and obviously for the ownership pattern likely to follow. For 
several reasons, it seems highly likely that rice mills in the private 
sector would tend to be small units of one, two, and only occasionally
of four ton per hour capacity. Private millers are more likely to 
be mindful of the costs of under-utilization than the cooperative 
or governmental mills due to their experience about working in the 
uncertain paddy markets. This will be even more reinforced by the
 
fact that millers will have to borrow capital at the going market
 
rate unlike their cooperative and governmental counterparts who may

receive subsidized credit for establishment of modern mills.
 

Loans from the commercial banks, unlike government loans to
 
governmental agencies, will also have to be repaid according to the
 
lending terms. It thus seems that investment decisions will be based 
more on economic calculus of cost-returns in the private sector than
 
in the public and cooperative sector.
 

It also seems probable that mills in the private sector ,,,ould have
 
a much less tendency for over-capitalization. The higher cost of
 
credit may encourage them to streamline investment. It may be
 
particularly important in an uncertain market to keep fixed costs to
 
the minimum so as to avoid high costs of under-utilization of invested
 
capital. Private rice mills are also likely to be smaller due to
 
the limited working capital available with the traders and their 
desire to be independent in stocking operations which discourages

them from dependin7 heavily on bank credit for working capital.
 

Emphasis on modernization of existing private mills rather than

establishment of new ones obviously implies preference for the existing
geographical location of mills over any other likely to follo,,. 
 Most 
private mills in the organized sector are usually located in primary,
secondary and terminal market centers, that are well connected with 
each other by railways and roads. Because of the large number of 
millers, traders and commission agents operating in these wholesale 
markets prices e more likely to be competitive than would be the 
case othenrise. Also because of the traditionally organized flows 
of marketing, problems of channeling paddy supplies for procurement 
wll be minimized. 

Of course, the intent of these policy recommendations is by no 
means to deny the role that public sector rice mills will have to play
in the future in India. W-ith large buffer stocks planned in the 
public sector, it ill harnle a large quantity of The marketable 
surplus of paddy which may conveniently be il-led through public sector 
rice mills. 

It is, however, questionable whether the public sector or the 
cooperative sector should expand beyond this Foint, except on a purely
cost-return calculus and on a competitive basis t-ith the private 
sector. 





Part III
 

Exansion of Storage Facilities 

Considerable debate has occurred in India in the recent years
 
regarding the storage question. The debate mainly concerns the
 
costs 0fP dffferent types of new storage constructions and the relative
 
advantages and disadvantages of different storage facilities. We
 
will examine these questions in detail below.
 

Costs of Storage Construction
 

The debate on types and sizes of storage facilities and on the 
costs and benefits of flat versus silo storages was prompted by the 
hih costs"of construction of silos in the initial stages of rice 
miWJ1rgmodernization. The silos constructed by the Thanjavur Co­
operative Marketing Federation at Tiruvarur, cost Rs. 2,800,000 for
 
a capacity of 7,200 tons or approximately Rs. 400 per ton. These
 
costs seemed exceptionally high when compared rith the estimated
 
cost of Rs. 125 per ton in case of flat -torages proposed by the
 
National Co-operative Development Corporation. It -,as believed in 
several quarters that any gain through increased efficiency of storage 
in silos would be more than compensated by the excessively high costs 
of their construction and hence a call for expansion of flat storages.
 
Several interesting features c.: the costs and benefits of the two 
types of storages are revealed by the existing evidence on the storagu 
question. First, costs of fiat storage of equivalent capacity are 
not as low as generally indicated by the initial estimates of con­
struction costs. For example, data collected by the Ford Foundation
 
on actual building costs of godowns in the public and cooperative
 
sector in some IADP districts show that the actual construction costs
 
of flat godowns varied from Rs. 80 per ton in Sambalpur (Orissa) to
 
Rs. 180 per ton in the case of some godowns in Thanjavur district,
 
Rs. 200 per ton in Raipur district, M. P., and Rs. 220 in Mandya

district in Mysore and Thanjavur district in Taiil Nadu. 37  The Food 
Corporation's estimate of Rs. 20 per square foot of odo-,n area i1
 
their modern rice mills amounts to approximately Rs. 240 per ton.3
 
The variation in construction costs are not always explained by the
 
variation in quality of godowns, and in any case even the best godowns
 
have cost much more than the initial estimates in many cases.
 

Second, the high costs of construction of silos initially ,as 
a result of at least tw1o factors. First, a scllea-s' market existed 
in silo construction in the early stage which resulted in monopoly 
profits for the fe,, w-ho were in the construction of silos. A great 
deal of competition now exists between contraciors for obtaining bids 
which has helped bring the costs domn. Besidcs more research in the 
construction of silos has brought forth possibilities of using a 
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variety of designs (affecting gradients and location of hopper bins)
 

and materials (such as steel and concrete versus all contrete). This
 
has brought construction costs down substantitlly. Our interviews
 
of construction contractors and engineers indicate that silos may 
now be constructed at as low a cost as Rs. 230 to Rs. 250 per ton. 
This includes Rs. 150 to Rs. 170 per ton as construction costs plus 
Rs. 80 per ton, cost of equipment. These estimates seem consistent 
with the tenders offered by private construction companies for 
construction of a 4,000 ton silo in Memari. One estimate for a steel 
silo amounted to Rs. 900,000 or Rs. 225 per ton.39 Both of those
 
facts suggest that the differences in the capital costs of flat and 
silo storage are not as great as initially believed.
 

Recurring expenses of storage are more. difficult to determine as 
handling charges and storage losses would vary according to the rate 
of turnover. HowTever, our interviews of officials at modern rice 
mills indicate that recurring expenses in flat storages may be higher 
due to (1) greater handling costs, (2) higher maintenance costs of
 
flat warehouses, (3) a high cost of storage whenever storage is done 
in bags and (4) somOThat higher physical losses of grain. This is
 
supported by Wimberly's estLiates of operational costs in flat and
 
silo storage in the case of the modern rice mill in Tiruvarur, given
 
below. On balance, silo storage thus appears more efficient strictly
 
from a narrowT comparison of the economics of the twTo systems.
 

Some Additional Questions Regarding Storage 

There are, hoiever, various other considerations which must 
enter into investment decisions regarding different types of storages. 
A major objection generally raised to silos is that given the level
 
of technology generally prevailing in the Indian marketing system, 
silos may not always be the most practical form of storage. Implicit
 
in this objection is the lack of bulk handling, transportation and
 
processing that would make silos a less effective form of storage in
 
Indian conditions.
 

However, there are certain other factors which also must be 

considered. The Indian grain trade is characterized by a large
 
number of varieties which often must be kept separate to cater to
 
consumer preferences. Flat storage is much more suitable for this
 
purpose than silos. Flat storage is also a multi-purpose storage
 
where a combination of different items could be stored simultaneously
 
thus making for more effective use of capacity utilization as compared
 
to silos that must be used for storing a single type of grain at a
 
time. 

Also important is the fact that there is probably a great deal
 
of flexibility possible in the size of flat storages whereas silos
 
may have to be of a certain size in order to reach minimum capital
 
costs. Our investigations of this question through interviews with
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Tablel10. 	Operational'costs in slo ind flat storage for 7,200 metric
 
tons for three months.
 

I. 	2. ational Cost in Silo Storage Rs.
 

1. 	Cost of staff and factory wages 5,850
 
2. 	Electricity 2,416

3. 	Maintenance 
 1,500
 
4. 	Depreciation for silos @ 2 % on Rs. 2,400,000 15,000
 
5. 	Depreciation on machinery @ 10% on Rs. 320,000 8,000
 
6. 	Interest on Rs. 2,700,000 @ 7 %
d6
 

Total 
 83,391
 

(Rs. 3.86/ton/month)

II. Qerational Cost in Flat Storage
 

1. Godorn 	staff 3400 x 3 
 10,200
 
2. 	Lighting charges and contingencies 900
 
3. 	Interest on capital cost @ 71% on Rs. 1,200,000


for flat storage 	 22,500
 
4. 	Depreciation @ 5% on Rs. 1,200,000 for flat storage 15,000

5. 	 Unloading anO stacking charges @ Rs. I per ton 7,200 
6. Loading and other handling charges @ Rs. 1 per 

tenne 7,200
7. 	Interest on investment of Rs. 207,360 for gunnies 

@ 91 for 3 months 4,882 
8. 	Depreciation on gunnies at 40 paise per gunny
 

for 129,600 gunnies 2LMO
 
Total 
 139,' 22 

(Rs. 6.46/ton/month)
 

1These estimates do not include, storage losses i-hich are estimated to
 
be somewhat higher in flat storagCj as compared to silos.
 

Source: James E. Wimberly, Rice Processing Consultant, The Ford
 
Foundation, Nei, Dlhi, Unpublished data. 

engineers suggest that in the case of silos, there is a rather clear
 
indication of declining unit costs of construc'Lion up to a certain
 
point after which they rise rapidly. No such relat-inship bety een, 
the size of flat storage and the unit costs of constA'uction has been
 
established.
 

The econcmics of storage types must evaluate all of these
 
factors in determining an economically efficient investment. Neither
 



of the ti-to types of storages is probably universally superior to the
 
other under Indian conditions; the superiority is determined by the
 
function and the length of storage and by the agency wrhich may undertake
 
such a storage method. It is likely that silos would have a great deal
 
to recommend themselves in the public sector where a minimum size of 
storage for specific grains may make sense from capacity utilization
 
point of view, where length of storage may call for minimizing losses
 
in long term storaRes and where handling facilities may prove more
 
effective for bulk vertical storage. Flat storage may, however, make
 
considerable sense in the private trading sector where the scale of
 
the operation is likely to be small, turnover high and multi-purpose
 
storage facilities necessary. There is also an additional factor which
 
may be of significance in the case of flat storage. The divisible
 
nature of its construction and hence small capital requirements, may
 
bring forth considerable capital from the private sector which is
 
otherwise unlikely to flow into construction of silos.
 

It is nowr generally recognized at the higher levels of decision
 
making that a much more flexible policy will be required in the case
 
of new storage construction. What is, however, not recognized is
 
that by not providing a positive incentive to the private sector for
 
construction of new storage space and for improvement of the vast
 
amount of existing storage facilities and by maintaining a great deal
 
of uncertainty regarding the trade's future existence, the government
 
has throttled a very major source of storage capacity expansion.
 
This is inevitably going to affect the quality and quantity of storage
 
capacity available to handle the forthcoming increases in marketings.
 
A much more facilitative role could be played through public policies
 
by regulating and enforcing minimum scientific standards in private
 
warehouses, through making use of insecticides popular and mandatory
 
and by making banking finances available to the private sector for
 
rennovation and new construction of warehouses. In the final analysis
 
whether the private sector is allowed to play a role in construction
 
of storages rill have to depend on the decision about the over-all
 
control of the marketing system. However, this is an area where the
 
privatu sector could play a vital role in the modernization of the
 
marketing system. 



APPENDIX
 

Official Policy Toward Rice Milling Industry 

The first official action after independence on rice milling
consisted of appointment in October 1954 of the Rice Milling Committee 
to investigate the workinF of the milling industry and to recommend 
policies for its development. The committee was concerned neither 
with the economics nor with the technology of milling. Its prime
concern seemed to be employment. It recommended encouragement of 
handpounding on the grounds of its high labor intensity. 
It further
 
recommended a ban on setting up new mills except in special circum­
stances. The recommendations were consistent rith the policy of
encouraging handpounding in the First Fiv, Year Plan under the common 
production program.
 

In keeping rith the Milling Committee's recomm,. -dations, the
Rice Milling Industry (Regulation) Act was issued in May 1958 which 
prohibited the establishment of new rice mills, or the expansion of 
the existing ones or the reopening of defunct mills, except under

permits from the government. These permits iould be issued only after 
verifying hether the grant of a permit was necessary for ensurinq anadequate supply of rice theand whether functioning of the rice mill 
for which a permit ITas required ,,ould cause substantial unemployment
in the locality and adversely affect the handpounding industry. The 
rules framed under the Act provided that in grantinr a permit for theestablishment of a new rice mill, preference "rould be given to a 
sheller mill. All of the po,wers under the Act wer, doleratec to the 
state governments. The nature of the Act thus left a great deal of
leeway to the statns in interrreting t1he need for establishment of 
ne, mills. The state governmuents almost never positively encouraged 
handpoundiag as proposed under the owmmon production program an-, 
almost always neqlfcted the employment aspect in givinrr licenses to 
new mills. The governments continued to give licenses to rice mills
in the organized sectur, although fewer licenses issuedwere to large
rice mills and many more to single hullers.
 

The officially recorded number of rice mills increased from

around 20,000 in early fifties to approximately 50,000 at the end of
 
the sixties. 
Most of the increase ,Tas of singl- hullers. Until 1963,

the policy oscillatud between handpounding and mechanical milling with
 
little improvement in the milling technology. In 1963, holever, a
 
team of Ford Foundation experts looked into the working of the rice
 
milling industry and recommended an integrated approach toward pro­
cessing consisting of more scientific drying, storage, parboiling

and milling of paddy. Modernization called for much more capital

intensive processing techniques. The team effectively illustrated
 
the considerable gain in the quality and quantity of rice and by­
products that would ensue from a complete modernization of the
 
industry. In July 1964, the Food Department set out to establish
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India's first seven imported modern rice mills, six of which 1.rereestablished in the cooperative sector through the initiative of the
National Co-operative Development Corporation and onesector. in the publicThe Food Corporation subsequently established 25 more modernmills. Several additional modern mills aresector. under way in the cooperativeThe Food Department also established 30 paddy-drying centers
equipped with mechanical dryers irith the financial assistance of the
Ford Foundation. 

In tho initial stages, the role of the private sector in the
modernization program seemed highly obscure. 
The policy subsequently
outlined, however, called for the provision of creditsector for modernization of the existing rice mills. 
to the private 
If all goes
as planned, India !Yill have enough modern rice mills to mill theadditional 20 million tons of paddy expected to be produced by theend of the Fourth Five Year Plan.
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attributed to the appearance the rice different varietalof as ro. 
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44
 



45
 

11Roger A. Aspires, The Relationship Between Ouality and Price in 
Ph~ippine.Wholesale Rce, International Rice Research Institute, 

Philippines, Unpublished Mimeograph. 

12This is abundantly proveO in various evaluation reports conducted of
 

modern mills in India, by official and non-official agencies, that do
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processed in modern mills. See for example V. K. Gupta, T. P.
 

Gopalasiamy and D. P. Mathur, Studies on Modernization in Rice Paddy 

System, Indian Institute of Management, Ahmadabad, 1969, Report of 
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Proposals for the Fourth Five Year Plan, Department of Food,
India -
Ministry of Food and Agriculture, Goverment of India, and several 

other unpublished documents.
 

13The official explanation is that millers in West Bengal are required
 

to surrender by-products whereas they are not required to do so in the
 

other states. Our inquiries indicate that in fact, no by-products 

were ever rccovercd from millers. Nor is the difference justified by 

the temporary storage undertaken by millers subsequent to milling in
 

West Bengal as explained by officials. There is not a significant
 

difference in the duration of storage in West Bengal compared to
 
other states.
 

14Millers, however, indicated that since the early sixties milling 

costs have nearly doubled due to higher costs of spare parts and
 

repairs and duo to higher taxes and licensing fees. Data collected
 

by the Tamil Nadu State Department of Agriculture in its surveys in
 

1963 show the cost of milling to be Rs. 3.15 in Alandur market per 
In the case of double
quintal of rice, when rice was boiled once. 


boiling, costs wore slightly higher and amounted to Rs. 3.90 per 

cuintal of rice at Erode, Rs. 3.60 at Tirrupur, and Rs. 3.45 at
 

Karaikudi. At Mannachanallur, one of the largest milling centers
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our interviewTs. 

15Depreciation is calculated as 10 percent of the value of machinery 

and 5 percent of the value of buildings. Any overstatement of 
depreciation is probably someThat counterbalanced by the fact that 

the effective capacity wras generally not used fully and hence the unit 

fixed costs wore slightly higher than those assumed here. There is 

an additional reason why costs may have been somewhat overstated. The
 

data was collected in 1969 and refers to the 1968 calendar year. 

Interest on fixed capital was assumed to be 9 percent, the market rate
 

in India in 1968-69. Interest rates tere much lower in the fifties. 



46 
T16he additions of thc loTcst fixece anc variable costs does not coincid­

irth the nstimato of the lowest per unit total milling cost bccause tho 
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.for each mill. 
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sity Press, Ithaca, N.Y., U.S.., forthcom;ing. .'xamination or rcqional 
price disparities shows price i:.'ferences betocn areas coimiOrsurate 
with transport costs. 

17aIt is noteworthy that regional price differenccs crc genorally 
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seasonal price ,mQvcmm1nts showTed a consiceerablo year to year variation, 
on an average, ,profits over a period of years seemed to have been 
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talents or it may be a result of a strong desire to kcep a fim 
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som, lirect statistical evidencc on the size o:. opeoration anc costs 
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Gopolas -amy ancl D. P. lInthur, pi. ct., p. 165. 
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27Modernization is defined here as the establishment of rubber roll
 

sheller mills and a mechanical parboiling and drying system where 

parboiling is prevalent. 

28It was only in October 1969 that the Reserve Bank formulated a 

policy of extending financial assistance to private millers for 
modernization.
 

2 9The unpublished reports of the Vaikunthlal Mehta Co-operative 

Management Training Institute, Poona on working of the modern rice mill 
in Mandya, Andhra Pradesh effectively sho, the procurement problems 
of the mill.
 

30 See V. K. Gupta at. al., op. cit.,for a detailed analysis of the 
Also see, James E. Wimberly,
management of the Ta JoNadu rice mill. 


Evaluation of Modern Rice Milling Programin India, The Ford Foun­
dation, Neir Delhi, Octob&er 1'69. ­

3 1 V. K. Gupta, et. al., pp. tit., p. x. 

3 2 Out of the 17,814 tons of paddy milled inthc Tamil llcribb .ill "uil:,9 1 30­
tons of paddy was mIlled f.n raw form. 

3 3 This is contrary to Wimberly t s analysis which contends that unit 
fixed costs would show -, sharp decline with increase in the size of 
the milling plant. This is obviously because Wimberly does not allow 
for differing degree of capitalization that may exist in small and 
large mills. Wimberly also uses unit fixed costs at full utilization
 
of capacity of the different sized mills. See: James E. Wimberly,
 

Cost Analysis of Rice Proceqss_ , A rceport submitted to the Ministry 
of Agriculture and Works, Government of Pakistan, March 18, 1969.
 

34V. K. al., pt. cit., p.Gupta, o 

35Some recent evidence on the procurement problems and losses of so 
well managed -a rice mill as the Th dJl Na& mill confirm these contentions. 

36Urea J. Lele, Food Grain ,MarketingSystems in India, op. cit., for a 

great deal of evidence on this.
 

3 7Data obtained frou the Ford Foundation, New Delhi. 

38SePrject pr Setting up of Modern Rice Mills Under the Fifth 

Yen CQdt. The Food Corporation of India, Government of India.
 

39Data obtained from the project engineer, West Bengal Apex Co­
operative Agricultural Marketing Society.
 


