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A AW, IYSIS 0 fCDIRNIZATION CF THI RICE ILLIFC ITUSTRY
IN INDIA

Summary and Policy Recommendations

This paper discusses the factors that determine efficiency of
the rice milling industry. It examines thc performance of the tra-
ditionsl rice milling industry during a recent period of free trade.
Murther, it oxamines the operation of trro modern rice mills from the
viewpoint of economic cfficiency. It also examines the question of
expansion of storapge facilities.

The report illustrates that thc sprecad betveen prices of rice and
paddy durinr the period of free trade was <11 abrv

technologically determined milling margins. Tt also points out
the considerablc year to year fluctuations in the utilization of the
effective rice milling capacity. The paper contends that crrtain govern=-
mental policics drtracted from efficient operation of the rice ml}l}nﬁ
industry through thcir effccts on choice of technolory, on competition
and on capacity utilization. It illustrates horr policies encouraged
expansion of antiquatzd hullers and discourared modernization thus
raising milline costs and affecting outturn. It also shows that .
first, policics did not enhance competition, and sccond, inapPFOP?lotC
policies, or lack of them, reduced utilization of cffeetive capacity
through instability of price movements.

The qucstion of mocernization centers around the most desirable
size of the mills to be established. It is sometines sugmested that
due to the high costs of carryine paddy, it may be more desirable to
install larpe rice mills and use them only scasonally. HOWOVPF._
examinotion of mocern mills shous that unit fixcd costs may be higher
in large modern mills as compared to small modern wills eren ot fgll
capacity utilization of both size of mills. This is due to the higher
capital intensitv likely to result in large public scctor mi}ls comparcd
to small privatc modern mills., ifowever, cven if the large mills arc
not relatively morc copital intonsive, if they arc used only partially,
unit fixed costs are much hisher than vhen small mills arc used at full
capacity to mill the sawme amount of paddy.

There is no ovidence to suggest that unit variable costs in large
mills 111l be lower than those in small mills for thc same quantitios
of paddy milled. Variable costs in large mills may oven bo highor due
to tho highor costs of procurement and higher storage and handling lossos
in large mills,

The savings in intercst on working capital brought apout by only
a soasonal and partial utilization of capacity of larrc mills may
thus bo morc than compensated by their high unit costs. I%, therefore,

seems particularly desirablc to cstablish small modern mills and
utilize them closo to capacity.

1



This could be better brousht about by modernization of cxistine
private mills, so as to minimize the costs of modernization and
hence costs of processing., This will help maintain a high degres of
capacity utilization, a high degree of competition betireen mills and
maxinize the benefits of the existing market infra=-structure in
channeling the marketable surplus. Apart from meeting the processinf
requirements of the buffer stocks of the Food Corporation of India,
any additional investment in modern mills in the cooperative and
public sector should be undertaken purely on a cost-benefit basis.

Tho examination of storage problein suggests that despite the
economic superiority of silos over flat warchouses in a narrou cost
accounting scnse, expansion of flat viarchouses may be more desirable.
Due to their divisible nature and multiple use, flat storage varchouscs
are morc likely to bec constructed in the private scctor than silos.
This will accclerate the provrth of the rrarehousing facilities so
essenticl for handling increased marketeble surplus, as well as
assuring high utilization of invested capital.

The following nolicies thus scem desirable for an efficient
performancc of the rice milling industry. First, o favorable atmosphere
needs to bo created vhich uould encourage private investment in tech-
nologically superior milling oquipment. Second, a neecd for extension
of tochnical knowlcdpe ought to be recognized and a positive program
adopted for malking millers in the private sector aware of modern milling
technology. Third, crecit should be made available to millcrs for
modernizing oxisting rice wills so as to foster competition betueen
those who can raise their oun capital and those vho for lack of
capital would fail to modernize. [our, a facilitative rather than
inhibitive price policy hich vould stabilize off-seasonal pricec
movements and merkct supplies from year to year tould considerably
reduce rather than increasc uncerta’inty in the trading operatlons
thereby increasing utilization of e’fective milling capacity and thus
decreasing average costs and increauing competition.

Policics need to be adopted for improvement and expansion of
flat varchouses in the private sector vhich would mcet certain minimun
sclentific standards.



ANALYSIS OF .(CDERNIZATION OF THE RICE SILLING IMDUSTRY
I¥ INDIA
Uma J. Lele

Cornell University
Introduciion

Considerablo attention has recently centered in India on the
question of modernization of the rice milling industry. The obser-
vations made by a Ford Foundation Team aptly summarized the maladies
of the traditional rice milling industry.

1. The paddy received from farmers is lovw 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. :lost of this machinery consists of
hullers vhich give rice outturn of &4 percent. The
remainin% is shellor type vhich gives an outturn of 68
percent.,

The team, therofore, recormended an over~all mcdernization of the
pacdy=-rice system beginninp from improved production practices by
cultivators to establishment of mechanical driers, rubber roll sheller
mills and bran extraction plants coupled 'rith improved storage facilities
at all levels of handling., The team observed: 'Tor each of the modern
storage and milling facilitics, the expected increase in outturn of
vice would save 1,600 tons of rice a year., This additional ontturn
would have an estimated valuc of Rs. 11 lakha. The proposed modern
storage and rice milline, facilities vill operatc at a loer cost than
mills currentiy in use.'"“ Upon recommendations of the Ford Foundation
team, the Food Department made a decision in July 1964 to sect up seven
inported modern rice mills ns the first step touvard modcrnization.

Six mills vere set up in the cooperative scctor and onc in the public
soctor. The Food Corporation of India subsequently undertook cstablish-
ment of 25 Japancse modern rice mills financed by o yen eredit. The
Fourth Five Yecar Plan Proposals called for establishment ol over 300
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 scctor in modernization remained
obscure in the initial stages, commorcial banks have nou been given
directivos to advance loans to private millers up to as much as 90
percent of the cost of modernization so as to accelerate replacement
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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 with
Satake and Kyowa of Japan and Schule of Germany for manufacturing
medern rice milline machinery in India. The first indigencously
manufactured milling machinery has already been off the assembly lines
for some time. L rescarch and training center has becn established
at the Indian Institute of Technology, Kharagpur.

ilodernization policies and programs have thus made considerable
strides. A rapid pace of modernization and subsequent efficient
operation of the rice milling industry is, however, not necessarily
assured by the present policies and programs.

This paper discusses the factors that determine effieciency of
the rice milling industry. It then examines the performance of the
traditional rice millinz industry during a rocent period of free
trade. Tt illustrates hov porformancc of the existing milling industry
can be cvaluated in terms of the efficiency criteria outlined. Further,
it examines the recent mouernization policies and programs 2lso in
terms of the efficicncy criteria outlinad,

It is the contention of this pancr that various governmental
policics detracted from efficient operation of the rice milling industry
through their effects on choicc of technology, on competition and on
capacity utilization. The paper then cxamines the implications of
the industry's past performance, and of its recent modernization
policies, for the efficiency of the milling industry in the future.

Factors Affecting Efficiency

Ifficiency of the rice milling industry may be affected by the
follouing factors: technology, rate of capacity utilization, fluctu-
ations or steadiness in capacity utilization, degree of competition or
wonopoly, size of the milling plants, geographical concentration or
spread, vertical combination and private or other ovmership of the
firms,

Technolory through its effect on costs of conversion and quantity and
quality of rice and by-products produced affects the marsin hetireen
paddy and rice prices. It thus determines the floor to the paddy rice
margins. Less than full capacity utilization raiscs costs and may
viden margins., Variation in capacity utilization from year to year
may considerably dctermine the pricing policy of the mills in an
indivicduel vear. Deprece of competition has a consicerable effect on
thc margins over and above tho technologically determined margins
botireen paddy and rice prices. Thus given a competitive {ramework
and full capacity utilization, pacddy-rice margins may be alnost
completely determined by the willing technolory. These various factors
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are, however, not smtually exclusive and almost alvays interact thus 5
complicating the problem of distineuishing the cffccts of onc fron

the other. ior example, tcchnolog may dlctate the size of indivicual :
firms thus affectiny dogreec of corsetitimm and ~aracizy utilization. h
On the other hand, govermicn.al policlcs may eidoree yvirm size vhach

in turn may limit the choics of te.lnolnry, eilcct expacity utilization,
and influence geographical locaticn all of which hove implicztions

for degree of competition. Howcvaer, even in o compeuitive industry
capacity utilization may varv consideralbty from one year to anotn-r
thus affectine milline costs and hzonce macpins.

In a perfectly compstitive maulcet; rice and paddy prices in an
individual mariev on any perticular day should bear the fellowing
rclationship:

Price of one quintal of rice = pric~ of raddy cquivalent of
rice + costs of milling the paddy cquival:nt - value of by
products - the value of the quality diffcrenticl in milling.

It must be smphasized thet relationship betueen paddy and rieo
prices mey also be affzcted by movemenis wver space aid tins, 1n hich
cnsa transport, storacy and handiine curts must be coasidered, e are
isolatine froa these factors vhich have been analyzcdjols"WhQF“ and
vhich show marcins sencrally comensuraie with costs. & repe 1o are
strictly concerncd with returns to milling as distinpuished froa thos
to shipping and storarc.

We will brisfly discuss the cffect of the varicus component.s
on paddy rice marrins in ;eneral and then proiced to axemine th> actual
behavior of the paddy-rice rrices vithin a market ia any 'reelt durine the
period of free trade throush the effect of these factors on efficicncy
of paddy rice systecm.

1..._illinz Technolory
1'i11inp tochnolory deteminss the nilling outturn and hencz the

paddy cquivalent of rice. Corteris pa=ibus, the larrer tac milling

outturn the smaller the price sprcud lLeioveen rice and its paddy cquiva-

lent. The Contral food Tochnological Research Institute's findines

shour that in the case of parboiled rice, modern rics mills yicld on

an averare 0.8 percont more rice over underdisc ru=ner sh:"12rs and

1.0 percrut ovar hullers. in the casc of rew riece, the catlarn in "
mocern mills is 2.5 percent Rirhcr than traditional shelicrs and (.6 v
percent hisher than hullers. .

¥illing Costs: Costs of milling paddy consist of the dircct costs
that vary with the quantitics of paddy milled and the fixed costs.
Both the direct variable costs and fired costs vary considerably in
difforent milling technolcrics. ifixed costs wzy, hovevor, also vary
bettreen mills usinr the sans technsloiy.

Variable costs in traditional hull-r mills, excluding the cost
of paddy itsclf, consist mostly of the labor required for parbciline,
dryine and moving paddy and for bagginp rice. The data collectcd from
sclocted modern rice mille and traditional huller mills point out the
significant difference in the labor intensity of the two nilline



http:costs.3a
http:competi'o.on
http:tcchrno.og

é

technologies.5 The other variable costs such as fuel and electricity
are much more substantisl 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 vary considerably according to the age of
the milling machinery even between tio mills using the same technology.

Duc to the reclatively higher capital intensity of the modern mills,
depreciation constitutes a much more significant component in modern
rice mills as comparcd to their traditional counterparts. This has
import:nt implications to unit fixed costs likely to ensue under the
tiro technologies at diffcrent levels of capacity utilization. Our
data shou a significant variation in unit fixgd costs for different levels
of capacity utilization in modern rice mills.,” Cther costs such as
wages take on the form of salaries of permanent employees in modern
mills, are higher and are also likely to vary much more signiiicantly
at different lcvels of capacity utilization in modern riee mills due
to the higher management component. The absolute level of fized costs
and hence the variation according to capacity utilization arec relatively
ruch less significant in traditional hullers.

Valu~ of “y-Products: Value of by-products is determined by the quantity
and quality of by-products produced by the different milling technologies.
In the traditional huller, bran is usually mixed with powdercd husk and
not scparated. :iillers sonetimes sell this so~called bran as cattle
feed. Thoy use the husk as fuel in mills., In modern rice mills, L4
percent bran can be obtnrinad in unadulterated form. The price of

bran obtained froim traditioni.! hullers ranged from Rs. 20,00 to Rs.

30.00 per ton in 1969. The bran produced in modern ricc nills Tctched

Rs. 100/ to Rs. 150/ per ton. sy-products thus rrould have significant
implications for size o7 margias in different technologies.

Ouality of the Milled Rice: Central Food Technological Research Insti-
Tute's ovaluation imdicates that for rou paddy, incrcases in head rice
yicld, defined as all grain of 3/l size or larger, in thc modern mills
over sheller mills varied fro 1,0 percent to 12.4 percent vith an
average increese of 6.1 perccnt.? As compared to huller mills, the
corresponding increases varjoed Cromn 6.5 percent to 27.7 pereent ~ith
an everage of 15.1 percont.” TFor parboiled paddy, the corresponding
inersasos over sheller units vericd from zero to 1.5 porcent with an
average ol 1.3 percent., The inercases over huwller nills varied from
1.0 to 8.5 percent vith an avercge of .1 porcnnt.) Suhber roll sheller
mills are thus obviously much superior in quality of proccssing to
traditional hullers and cven to traditional sheller mills.

Considorable difforcnce of opinion cidsts in India and other
rice-consuming countrics in Msia as to uhcther quality differences
vould gain sirnificant price differentials. The underlying contention
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is that conswiers in Asia do not shov a uwarked preference ior 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 wills little can be said about quality
differentials in rice prices. Price differcnces due to auality should
be distinzuished from th8se duc to varicties for which e have abundant
evidence from the pas A0 in intoresting study made of the domestic
rice market in the Philippines indicates that price diffcrences cue

to quality are much smaller in the domestic market in the Philippines
as compared to those in the international market, 11

The cxesssive emphasis on improveiment in physical characteristics
of rice processed in modern mills has been mainly due to the importance
given by Anerican consultants in the initial stages in India and clso-
vhere in Asia to the appallingly poor quelity of domestic processing
vhen compared rith the standards of the international trade. The point,
no doubt, is particularly relcvant in countries such as Pakisten that
nave been unabls to compete in the international market due to poor
processing methods. In the domestic markets of Asia, horever, invest-
itent in modern mills secms much morc justifiablc on the grounds of
incrcased outturn and improved by-products both of which by themselves
provide cnough economic justification for investment.*”

11111ling technology thus has different effects on the various
components discussed above and hence may provide quite different
levels of rarket margins that may be justified under competitive
conditions.

2, __Rate of Capacity Utilization and its Stability

The degree to vhich the full engineoring capacity of a rice mill
is used vould depend on a host of factors including, availability of o
paddy, cxpected anc actual prices of paddy and rice, cost and availability
of crcdit and other costs of storing paddy. Thus vhen there is only a
single major harvest of paddy, a major portion ol the supplics may
have to bc purchased in the imnediate post-harvest period to be able
to keep mills running all through the yecr. The carrying costs of
paddy vill, therefore, have sipgnificant effect on capacity utilization,
Prices of peddy, expected and actuel, may considerably affect the
quantitics purchased and the timing of purchases. This in turn vill
aflect capacity utilization ol rice mills., We +ill discuss the
implications of price factors for capacity utilization. We 1ill
also exaiine the effect of utilization on milling cost: in the short run
and on allocation of capital to milling in thc long run.

Capacity utilization may vary sisnificantly from year to year
depending, among other things, on availability of paddy, cost of paddy
purchases and price oxpectations. e 'rill illustrate with evidence
the effecct of these lactors on stability of capacity utilization.
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3. Degro. of Compotitiveness

HWhere different milling technologies exist simultaneously, the
price of rice may be dotermined by the technology of the marginal
producer if the market operates competitively. The producers using
more efficient technology will earn profits larger than 'normal,"
much in the nature of 'rent," thereby encouraging a shift touard a
more efficient milling technology. When considerable expansion takes
place of the low cost technologies, any excess capacity that may exist
in this milling scctor may result in undercutting prices, so that the
process of elimination of inefficient rilling 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.

L, Size of the Individual Firms

I markets rrere 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 degrec 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 with
respect to change in the quantities milled the larger the size of the
plant likely to be adopted and the lower the capacity utilization.
If the costs of underutilization are fairly low 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
govermment policies, size of the plants may be influenced by what 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 ofton disregard the variations in costs
likely to occur at different levels of capacity. Doth these factors
may have a significant effect on size of mills adopted, costs of
milling and hence margins likely to ensuc,

5s__Goopraphicrl Concentration or Spri.ad

Several gains may accruo {rom the grographical concentration of
firms, soite 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
fim size.



€. _Vertical Coubination

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

7. Private Versus Cther Ounership

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 betrreen millers i? the
private, cooperative and govermment sectors. Hovrever, ounership may.
also have implications for degree of capitalization and hence operational
costs o7 individual firms.

In Part I, we 1111l discuss the effect of these various factors on
the performance of the traditional milling industry. In Part II, wve
will examine the performance of the modern rice mills in terms of these
factors. 1In Part III, we will discuss the storage cuestion.






Part I

Efficiency of the Traditional iidlling Industry

It is of interest to exanine whether the rice milling industry
operated officiently vhen considered in terms of the milling margins
set by the traditional technology. The actual spread betireen paddy
and rice prices in Tamil Nadu and West Bengal during 1955-56 and 1963-064
are, therefore, compared below with the milling margins hypothesized to
exist under conditions of traditional technology and perfect competition.
The 7ollowing assumptions are used for ostimating the various components
of milling margins.

Actual i4illing 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
ith the outturn from parboiled paddy estimated in most standard
government publications of the central and state governments and is
consistent rrith the recent findings of the Central Food Technological
Research Institute regarding millins outturns from parboiled paddy in
huller mills,

In West cngal all the paddy is parboiled before imilling. In
Tamil iiadu alilost all the medium and coarse paddy is parboiled. A
major portion of the fine paddy is also parboiled. Consumption of
raw rice is usually reserved for special religious ceremonies and
confined to some specific commnities.

Actual Milling Costs

Since almost all the marketed surplus for this period tas milled
in traditional hullers, milling costs are considered only for huller
aills. ‘'xisting sccondary data on milling costs have several drarbacks.
First, they are often outdated and refer to the prevar and carly postuar
period., Second, thecy shoir considerable diversity in costs even for tho
same tvpes of milling cquipment. This is particularly true of data
for West Bengal. Third, they shor considerably higher milling costs
for West Jengal than Tor other states. Since, secondary cstimates
almost never specify what components of costs are included, it is not
known vhethor this is due to differences in definitions or whether
costs are, in fact, so high.

Milling costs alloved by various state governments under their
procurciment programs also show considerably higher milling costs for
Vlest Dengal and probably are not indicative of the actual milling
costs. Unlike Andhra Pracesh, Tamil Nadu and Maharashtra that allorred
Rs. 1.50 per quintal of paddy milled (i.0., Rs. 2.25 per quintal of
rice) as milling charses in 1967, the West Bensal rovernment allotred

10
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8. 5.3C per quintal of rice. The Tamil Nadu "overnment subseauently
reduced this to Rs. 1.00 per ouintal of paddy milled or Rs. 1.50 per
quintal of rice. The i/est Bengal Government also reduced the rate to
Rs. 4.70 por 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 \lest Bengal paid Rs. 7.13 per quintal of rice delivered. In both
the states extra payments were mfge for sunnies. These were more or
less comparablo with each other.

Because of the variation in costs shown by these other sources e
used milling data collected through our own surveys in Tamil Nadu
and Jest Jengal. Cur investigations show a remarkable degree of
uniformity in the variable costs of milling in Tamil Wadu. The direct
milling costs that consist of labor costs and costs of 0il and fuel
ranged between Rs, 1.00 and 3s. 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 f&st of milling
to be Rs. 5.50 to Rs. €.00 per quintal of rice in 1969.

In order to examine whether actual milling costs were in fact
higher in 'lest 3engal than in Tamil Nadu or whether some other elements
caused milline costs to be so high, we also collected data on milling
costs directly from selected rice mills of various sizes in West 3engal.
Our data for West Bengal shor that the direct costs of milling 'hich
include oil, fuel, clectricity and salaries of temporary workers
range betueen Rs. 1.50 to Rs. 4,00 per quintal 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, ranpge
only betwueen Rs. 1.0 to Rs. 2.75 per quintal of rice.l5 The average
total milling costs per quintal of rice for 19¢8 shor a range of Rs.
2.70 to Rs. 5.10 in West Benp,'al.1 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 3enral. It is however, noteworthy that mills in
West Bengal show considerable variation in variable costs of milling.
Various reasons soem plausible. In 1968-69 mills were milling paddy
for the West Bengal rovernment. Records of some mills show operations
much belou capacity. If the loir level of operation was unexpected
this must have affected the millers' hiring of labor and hence costs.
However, a less renerous view of the situation would sugzest that some
inillers milled more paddy than their records indicate and assigned all
their variable costs only to the stocks submitted to the government.
Cur 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 cxplanation for such a substantial variability
in variable costs may be that some inills are simply more inafficient
in their operations than others and do not really have to attempt to
reduco their costs due to the high milling rate alloued by the state
govermient as compared to any other state in India. On the contrary,
pressurz from the millers for maintainin- such high mnilling rate may
be the result of such inefficiencies on part of some inillers vhile
the efficient millers reap profits frowm hich milling rates. The
fourth likcly explanation is that due to controls other components such
as bribes to government officials, and heavy storapc losses due to
clandestine storages, which normally do not enter cconomic calculations
raise milling costs from some millers.

Whatever the reasons, our data from Tamil Nadu and West Bengal
sugrest that millers in West Bengal have been paid adequately to cover
fixed and variable costs oi processing. On the contrary, the Tamil
Nedu Covernment obviously seems to have paid too littlec to its millers
for millin~ vhen the official milling rates are compared uith our
milling cost estimates. Either pelicy is likely to encourage inefiiciency.
The casc of high milling charres needs no further laboring. When
milling rates are so low as in the case of Tamil i'adu, there is also
likely to be a considerable pressure on millers to recover costs
through devious means. It is of intcrest to knouw how uell the actual
spread betireen paddy and rice prices corresponded tith milling costs in
a free market.

On the basis of our total averare milling cost of Rs. 5.50 or ¢.00
per quintal of rice for Tamil Nadu in 1949 rre have assumed total milling
cost to be Rs. 5.00 per quintal of rice duriny 1955-5¢ to 1963-64.
Althourh millers indicated that milling costs have nearly doubled since
19¢3 (see footnote 14), we have made a lesser discount, so as to
allow 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, only a sinrle estimate of Rs. 5.00 is assumed to
have been applicable to the whole period under consideration.

Price diffcrences due to differences in the quality of rice and
velue of by-products verc ignored since our analysis is confined only
to parboiled paddy wmilled in hullers.

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

Actual :iargins_Botieen Paddy-Tiice Prices in lest Benral and Tamil ladu

e

Weekly uvholosale prices and their paddy equivalents of ricc within
sinrle markets for the period 1955-5G to 19¢3-04 vere compared in
several primary markets in West Jenral and Tamil Nadu.17 In %anchipuram
out of 434 trecks, as much as half the timcs the price differcnce vas
above s. 5.00 per quintal of ricc and as much as 28 percerl ol the
times above Rs. 8 por ouintal. In Tirunelveli pricc differnrnce was
above is. 5.00, 31 percent of the time of which 7 percent of the time
it was above s.0.00. In Cuddalore the difference vas 21 percent of
the time above Rs. 5.00 of vhich 7 percent of the time it rras above
ds. 3.00. In Tiruchirapelli the differonce was above Rs. 5.00 17
percent of the time, o which 5 percent of the time it was above
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Figure 1. Percenlage Distribution of Difference Between the Pricge
of One Quintal of Rice and 1.5 Quintals of Paddy, Frimary
Markets, Tamil Nadu, 1955-1963.
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s, 8.00. In Tiruvarur the difference was above Rs. 5.00 only 11
percent of the time, and in .iannargudi 8 percent of the time.
(Figure 1).

The exainination of the paddy-rice prices in 'Jest .jenral shous a
much larger spreacd in the West 3ensal markets than in Tamil ladu
(Figurc 9) In Burduan, the spread ramazined above Rs. 5.0 88 percent
of the time of which it rras above 1s. $.00 23 percent of the tinme,
1n “uskara 87 percent of the timc of which 27 percent alove Rs.

3.00, in Sainthia 77 percent of vhich 33 percent of the tlﬂ» above
Rs, 8 00 and in ®olpur 3% percent of the tismc of vhich 8 percent of
the tiue above its. 8.00. The evidence thus shovrs that the willine
industry dicd not oncrato cfficiecntly cven rithin the tochnolodcgﬂ?q
confines and that considerablc scopc oxdsted for excess profits.

The lovrer percentase in Jolpur may have boen duc to the poor transport
Tacilities in 301pur vhich probably kept rice prices depressed as
compared to other ncarby markets. The poncrally lareor sprcad in

Vest 3cneal may partlv have been duc to the fact that paddy brouscht to
the market usually has a much higher rate of refraction (i.e., dust and
forzign matter) as comparcd to other states, wherc cultivators clean
paddy before merketine it. This rras consistontly noted in discussions
1ith procurement officials in West Lengal and Tamil iladu. Horrcver, the
refraction rate is by no icans adequate to oxplain such hich marecins.
The larrer spread in 2enczal is also commansurate trith the hicher
milline costs claimed to exist in Yest Zenpal. These factors, however,
do not completely explain the hish market marcins in the tuo states

sSome, Plausiblc Causcs of Inefficioney

further cxainination of the operation of the ricec milling industry
during the period of 7ree trade and after shoirs several intcrestin-
features of the compctitiveness of the systam that have a dircect
bearing on the level of margins betireen paddy-rice prices.

Cepacity Utilization

When rice mills are divided into the orgenized and thc unorganized
sector, data both for Viest 3engal and Tamil Madu show that a major
erpansion of the rice millins industry tras brought about by an increase
in single hullers., These have been most significant in replacinr
handpouncing of paddy nscd Ffor domestic conswiption but not in providing
competition to the orsanircd rice mills. We illustrate this belorr on
the basis of the evidence on nwiber o rice mills in the orranizcd
sector, their cfiective capacity and the cuantities of paddy milled
during the period under consideration. Jriefly, they indicate that
utilization of effsctive capacity in the organized sector was not as
lowr as generally belicved to be true. The data also suggest that
there was no declining trend in the capacity utilization of rice mills
in the orranized sector until 19¢5.

Mumber of ice jiills and d_Capacity Utilization in the Organized Rice
Qi;;;h.jkgg;gpnaal The rice milling industry is comprised of two
sectors: the organized sector in vhich the millers purchasc paddy on
their own account, and the unorranized szctor in ~hich milling is dono



http:brour.ht

15

Figure 2. Percentage Distribution of Difference Between the Price
of One Quintal of Rice and 1.5 Quintals of Paddy, Primary

Markets, West Bengal, 1355-1963.
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on a custom basis., Although there is an overlap of functions in the two
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 offieial statistics on the number of licensed rice
mills in West Bengal (defined as excluding single hullers) suesrest a
considerable increase in their numbers despite the restriction of the
1958 Rice IMilling 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 Lok
in 1960 and to 515 in 1962. The records of the Food Department for
lator years shou 729 licensed rice mills in 1967 and 7241 in 1969.

This~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 arc not comparable
over a long period of time. Hovever, data for 1960-1964 period sho
that rice mills employing 50 or more workers with the aid of ster
increased from 135 in 1960 to 185 in 1962 and to 212 in 1964. Hou=-
ever, there is somc question about tho interpretation of these data,
since inquiries ith the Food Department of ths government of West
Bengal indicate that due to the 1958 Act, not many ner 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 Departnent
show the total quantity of paddy milled by rice mills in the state
betireen 1960 and 19569, From these data, it should be possible to estimate
capacity utilization of rice mills over time if some assumptions arc
made about their actual capacity. Horever, these data have scveral
limitations. (uantities of paddy milled arc estimated from the weekly
returns that millers trere required to sulmit of their purchase, milling
and stock operations, under the 1953 Rice Milling Act. Since the
purpose of the returns as to judge the stocks of paddy 'rith traders
so as to formulete a procurement and distribution policy, millers
almost alvays understatced the cuantities of paddy purchased and milled
so as to avoid seizure of stocks. Understatement became even moro
pronounced after 1965 uhen the government imposed a levy on millers
vhich often consisted of 100 percent of the quantities milled.

An alternative estimate of capacity utilization can be derived
from assumptions about the average sizo of mills and the percentage of
the marketed surplus milled in the orgenized rice mills. Such estimates
wore made on the basis of the information collected from the Food
Department, interviewrs with rice millers, and the East India Rice
Millers' Association.

. Table 1 shows the estimates, based on official data, of quantities of
paddy milled and those based on hypothetical 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- imates of estimates estimates
capacity mates of utiliza- of quanti- of utiliza-
No, of of rin quantities tion of ties of tion of
rice mills of rice effective rice effective
Year mills (in rice) milled?® capacity  milled capacity
1 2 3 b 5=4/3 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 U425 1062 940 88 N.A, N, A.
1958  L46 1115 860 77 M.A. N. A,
1959 467 1167 851 73 N.A. M.A.
1960 494 1235 857 69 650 53
1961 497 1243 1067 86 810 é5
1962 515 1238 963 75 790 61
1963 N.a. M.4. _ 899 N.A. 710 N.A,
1964 N, a, .N.A. 1083 M. A. 700 M. A,
1965 711 1778 1126 63 510 29
1966 M. A, M.A. 990 M.A, 450 N.A.
19€7 729 1823 980 53 150 8
1968 741 1853 .1005 54 310 17
1969 k2 1855 N.A. N.A. 350 19

1Based 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.

M.A. = data not available,

The hypothctical estimates show a higher rate of capacity utilization
than obtained from the official estimates. Both of the estimates of
capacity utilization shor a declining trend which began in 1965. This
seems to be due to various reasons. First, a considerable drop in
production resulted in lorer markected surplus even assuming a fixed
percentage of production. Second, a further decline in supplies to

the organized sector was caused by lou procurement prices fixed by

the government vhich diverted market supplies away from the regular
market channels to single hullers.?® The cultivators found it profitable
to sell rice in the open market rather than sell paddy to rice millers at
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procuremnent prices. Operators of singls 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 i1ills 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 with "ten or more workers vorking...
rith the aid of pover or trenty or more workers vorking...without the
aid of power." Table 2 shous the statistics on these mills in Tamil
Nadu from 1955-1966. Data for subsequent years are not comparable
because of chanpges in the definition, and in fact shou a considerable
decline in numbers ir 1967. The Civil Supplies Department provides
data on the number of vholesale mills only for 1968. Wholesale mills
are equivalent to the organized rice mills that purchase paddy on their
own account. The records shor the number of mills to be 1,768, The
data in Tablc 2 refer to the organized sector and shou a considerable
increase in their numbers.

It is notevorthy that the increase in the number of workers is
proportionately much smaller than that in the number of ricc mills.
The smaller increase in the number of workers is by no means due to
an increasing trend toward automation, for most of the new rice mills
installed werc of the traditional huller type. Thero vere 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.21 Possible explanations for the declino in
the averape labor force per mill may lie in over-staffing of labor in the
earlier years and streamlining of employment in the subsequent period.
Hovever, the employment pattern is more likely indicative of a trend
toward smaller sized rice mills even in the organized milling sector.

Comprehensive data including small rice mills and single hullers
show that in 1960 there were 7,411 rice mills in Tamil Nadu including
small rice mills and single hullers. [For tho period 1964-1968, the
number of ricc mills shows a substantial increase, most of which comes
from a major increase in single hullers (Table 3). Discussions with
the Food and Civil Supplies Commissioncr corroborate this evidence.
New licenses have been issued on the basis of a 'need" for more milling
capacity. in the area. The traditional flous of paddy involved considerable
movement of paddy from the surplus areas of South and North Arcot and
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Table 2. Number of rice mills with ten or wore workers working with
the aid of power, Tanil Hadu, 1955-1966.

Year No. of rice nills No. of workers
1955 645 10,176
1956 799 11,288
1957 846 12,525
1958 887 13,086
1959 gl 12,727
1960 1,011 13,810
1961 997 ’ 12,185
1962 1,533 13,702
1763 1,483 14,367
1964 1,463 15,123
155 1,h29 13,428
1967 1,412 12,457

Cource: Office of the Labour Comnissioner, Tanil Nadu.

Table 3 Nu:ber of rice mills, Tamil Nadu, 19¢4-1958.

Annual installed

T pe of rice 1il) capacit:r#*
. Huller- (million metric tons
Year Huller Cheller Sheller Total paddy )
1950 3,837 15 110 3,71 5.98
19¢, 8,817 16 110 8,9u4L 7.25
1058 8,972 1 111 9,057 6.73
1967 9,310 19 113 9,432 7.01
1988 10,000 &9 100 10,169 8.89

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

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

Chingleput to ‘iadras, 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 Lahour Cowissioner indicate that only a third of the

rice nills classitied as wholesale mills vere located in the four

surplvs districts of Tanil Nadu. A wajor 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 mills for Tamil Nadu than for West
Bengal. Besides, because of a considerable outflow of paddy into Kerala,
assuming quantities milled to be equivalent to the total marketed
surplus may be less appropriate in case of Temil 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 show no break-
dovn between organized and unorganized sectors. There is such a break-
doun for 1968 from the Civil Supplies Department's estimate of effective
capacity of wholesalc 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 with 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.

ilthough 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 frec trade was probably used rclatively 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. Lo

’

Table 4, Effeclive installed capacity and production of paddy, Tamil

Percent

Installed Paddy utilization

Year* capacity** production 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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To recapitulate, evidence from West Bengal and Tamil iadu strongly
suggest that even with aconsiderable increase in the number of milling
units, there was no significant decline in capacity utilization of
organized rice mills during the period of free trade. Thus there was
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.
There thus was an obvious imbalance in the milling structure as it
expanded in size without becoming more competitive.

Types of Milling Capacity: The preceding discussion assumed a specific
defimition of the rice milling capacity. Effective policy to increase
capacity utilization recognizes a wide range of factors affecting
capacity utilization. . In this context it is useful to distinguish three
types of capacity. . :

Engineering capacity is 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
for 300 days a year at approximately 20 to 22 hours of running time a
day with the remaining time reserved for maintenance and repairs of the
machinery.

Effective capacity 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 reasonablg,to assume that only a single 8-hour
shift will be operated in a day.““ .iore important, given the nature of -
the traditional parboiling process which involves 1-3 days to steep the
paddy in boiling water and to sun dry it in open yards, it is more or
less impossible to operate rice mills in monsoons vhere parboiling is
preval :nt. It is therefore customary to assume 250 days of running
time instead of 300 days of running time, as is possible rith modern
drying equipment. The effective capacity of a rice mill in India is
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.

Optimum capacity is defined as that level of use at which the
difforence botween total revenue and total costs is maximized. Optimum
capacity may be much smaller than effective capacity if unit variable
costs increase with increases in output, without e correspording
increase in unit revenue. This depends on a varlety of factors which
we will examine in detail. The extent to which full evgineering capacity
of the plant is utilized constitutos 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 milline 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
providing supplies for the period from one harvest to another. The larger
the inter-harvest period and the greater the uncertainty with 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 nills
at only partial capacity. Where there is only a single major harvest
of paddy, cost of rarr 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 overvhelmingly sho'rs
that traders and millers avoid building up heavy stocks of grain 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 own 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., When 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 movements that often shou excessively high seasonal
margins in some years and low imargins in others. Although averagc
profit margins over a period of 8 to 10 years may not seem very lou
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
vhich are generally aimed at curbing stocks as an anti-hoarding
measure.


http:profits.23

23

Environmental Restraints and Capacity Utilization: The seasonally low
utilization of milling capacity seems to have been’even further rein-
forced in arcas 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 extending
capacity utilization,

This argument is supported by actual behavior of millers as
evidenced by data collected from private 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. PFurther evidence on highly seasonal
utilization of capacity is provided by the estimates of monthly pro-
duction of rice by organized rice mills in West Bengal during 1960
and 1967 (Figure &), It is noteworthy that data for the eight years
covering both free trade and government procurement shou 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 variahle costs of rice mills emphasizes
the fact that milling is predominantly a trading operation involving
mainly storage and little vaiue added in actual processing. It thus
seems highly plausible that the level of utilization at which optimizatien
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, eifective 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 millers
point of view is obviously inefficient for the society as a whole.

For it may result in exeessive 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

will expand beyond what would be justified under full utilization of
engineering capacity,
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This divergence betieen private and social return is obviously
a result of the manner in vhich market forces are structured either
through lack of appropriate policies or through misguided oncs vhich
not only raise the variable costs of operation, but frequently make
it almost impossible to predict returns on operations with any degree
of certainty. It is also a function of environmental restraints
built into the traditional technology of drying and parboiline. There
is obviously a great scope for public policy with 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 milling costs. To the extent that
underutilization is due to environmental restraints, it would be eliminated
in the process of modernization that would involve replacement of the
traditional technology. However, underutilization that is due to
market forces will have significant impact on costs in thc context of
modernization of the rice milling industry where fixed investment is
much larger. The higher capital requirements have tiro implications.
First, this would influence unit fixed costs and hence market margin
more significantly than nouv and second, it would mean greater allocation
of capital per unit of unused capacity than now due to higher capital
requirements o” modern mills. It raises scme important questions about

the size of the modcrn 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
hecessary to examine the phenomenon of rapid increasc 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 vhich was prevalent in domestic consumption
of rice in the rural sector. Official ostimates indicate that prior to
the Second World War as much ap 84 percent of the total paddy production
of the state was handpounded.“” The extent of handpounding had
declined to 70 percent in 1953-195%4.25 A few rice millers in West
Bengal estimeted the extent of hondpounding at about 30 to 40 percent

in 1967, gith husking machines processing more than two-thirds of the
balance.?”

The inerease in the number of husking machines is also partly
attributable to the governmental policies that have directly and
indirectly =ncouraged their establishment in a variety of ways. We
have already explained hov in areas such as West Bengal, single hullers
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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 growth
of the organized milling industry. The 1958 Rice Milling Act, although
it did not directly control expansion of the organized milling s?ctor,
created a great deal of uncertainty in the private sector regarding
its future and hence discouraged investient in large scale mills
involving consideratle capital. The 1958 Congress resolution propa=
gatine 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 tiian 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 discourage@ent
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 tvechnical knowledge on the part
of millers resarding establishment and operation of modern rice mills.
Until the Ford Team examined the question of modernization,2 the
government neglected the issue complotely vhile emphasizing the merits
of handpounding if not in deeds at least in vords. It neither provided
millers with a knovledge of modernization--which is as necessary as
extension of new varieties of crops to cultivators, nor financial
assistance for initiating the modernization process. Rice mills along
uith oil and dal mills were classified as a "traditional industry" 28
and, therefore, did not qualify for financial support for modernization.”
A further problem in modernizing lay vith the difficulties of marketing
pure bran vhich resulted from the lack of development of a bran
extraction industry.

_ .Finally, expansion of the traditional single hullers was also an
ipdicator of the lack of alternative opportunities of investment for
persons in small toms with 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 durin- the two decades of stagnant agriculture.
The dynamism of agriculture and the consequent spurt in small industries
in rural Punjab in rccent years are an example of the effect of
profitability on channclization of small savings.

Policy Implications

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 degrec of competition. However, there probably
vas not so much underutilization of capacity as to provide rigorous
competition among millers as one may believe from oxamining the over-all
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increase in the number of willine units. The lar-e addition o sin-la
hullers iostly took ovcrr the paddy that 1as handpounded befors, and did
not take over processing of the marketed surplus to a si-nificant

extent except in periods when governnent policics restricted and iupcded
the organized rice milling sector. The nature of this devolopment in
the rice milling industry thus did not positively foster comp-tition.
Henee, it dicd not exert a pressure on reducing milline~ margins.

Apart from competitiveness, the structure of the milling industry
also had a significant effect on milling costs through technolosical
factors.

A great deal of scope obviously cxists for a positive, facil.itative
povermnental policy to correct thesc features in the future. There
seert to be at least four ways in vhich this could be brought about.
Mrst, a favorable atmospherc nceds to bo erecated uvhich vould cncourare
private investment in technolopically superior millin; cquipment.
Seconc!, a nced Tor extension of tcchnical knowledge ou-ht to be recornized
and a positive promram adoptcd for making millers in tho private scctor
avare of the modcrn milling technolosmy. Third, credit should be made
avaeilable to millers for wodernizing c:fistine ricc mills co as to foster
competition betrreen those 1o can raisc thoeir ovn capital and those vho
Tor lack of canitel rould fail to modernize. Four, a pricc policy vhich
vould stabilize the pattern of offw.scasonal price movements and market
supplies frowm year to year troulc¢ consideiably rcducc uncertainty in the
trading opsrations thereby increasins utilization of effective capacity
and thus deereasing averarc costs and increasing competition.
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Part 11

Working of tho ilodern Ricc iills-=-Tiro_Cases

xamination of the elficiency of the existing rice millinn industry
has been of interest from the point of view of the effect of povernmental
policies on structure, competition, capacity utilization end willinc
tcehnology that cvolved in the past. Working ol the modern ricc wills
is of considerable intcrest fron the viewpoint of costs ol processing
likely to exist in the future and their implications for sirc or 'irus
that should be adopted. Since the modern rice mills have not been
vorking in an open market, little 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 we illustrated carlier,
both of thcse factors have a very significant eifect on pattern and
- degrec of capacity utilization. ‘lere we examine the operational costs
of modern rice mills almost complotcly in isolation from the mark-t
foreces, to illustratc their implications for firm sircs that should
result from modernization of rice mills.

Data on operation of the modern rice mills ar~ much too inadequate
to do a full justice to the analysis of their efficiency. Althourh
the first seven modern mills started functioninr by late 19(5 or carly
1966, ercction of all facilitiss was not completed until the middle of
1969. The official procurencnt policies in various states madc it
difficult for_ the modern rice mills to procurc paddy at rovernment-
fixed prices.?? Further, the rice mills had the usual teething problems
of inadequate trained personnel, supply of spare parts and timely
repairs which also affectnd their capacity utilization. .11 of the
seven mills, therefore, operated at well bclow their engineorins capacity
during the first fev years.

A modern rice mill in West 3engal, 'thich has a capacity of tiro tons
per hour (TP1) or approximately 12,000 tons per year milled 4,792 tons
in 1948, 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
preceeding years,

Another rice mill in Tamil l'adu has a capacity of & TPi 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 were collected from tio modern rice mills in
West lensal and Tamil .'adu., .mong all the modern rice mills in India,
the mill in Tamil “adu has provided cxceptionally good 1eadersgap
in the establishment and day to day opcration of the rice mill.
The Tamil Fadu rice mill is thus by no means representative of the
stereotype about cooperatively-run onterprises 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, howover,
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made significant progress subsequently and seemed to be well under
vray in increasins utilization of its capacity. The tiro mills thus
show a significant difference in their management.

The mills, hotvrever, shorr an even more sipnificant differencs in
their capitalization as shown below from the actual costs of their
astablishment.

The sipnificantly hirh costs of construction of silos in Tamil
Nadu were due to two main reasons. A certain demree of over-cautiousnocss
in the construction of the first set of silos resulted in higher costs
of construction, Second, considerable ressarch in the construction of
silos has provided possibilities of several alternate types of silo
constructions vhich have further reduced costs. We have, therefors,
provided an alternate estimate of the capital costs of silos in Tamil
Wadu.,

Table 5. Some altcrnate estimates of capital costs of tiro modern mills.

hctual capital costs iJest 3engal Tamil Nadu
(000" Rs.)

1, Land 195.00 )

2. 5uildings 39.33 )410.00
3. i1l warehouss 1.81 )

Lk, Permanent warehouses 180.00 2,200.00

(flat warshouses) (silos)
600.00
, ) (silo accessories)

5. i1l equipment and machinery 323.48 ' 1,330.00
6. Total capital cost (1+2+3+#4+5)  739.(€2 4,540,00
7. Proposed-silo 900.00 -

8. Revised estimate of existing silos* 1,656.00
9. Revised total capital costs  1,639.62 3, 396.00

(6-4-5+8)

*3ased on interviews of G.V.K. .loorthy and James &. Wimberly.

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

Variable and Fixed Costs of Milling

Table 6 shous the variable costs of milling in the West 2engal
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 shous 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
http:2,200.00

3

Table 6. Actual per ton varisble costs of processing paddy in modcorn wnills.

)
Vest %engal1 Tamil Fadu”
Average for 19(¢8 Rs, 12,68 July 9.5
Mpust 15.35
Septembor 23.09
October 24,95
November 13.79
December 22,34
Weiahtea .
averarc 1¢.65

. Sty
LCosts for Wost Benral includo factory maintenancs, electricity, oil
and fuzl and all wares. No breakdon was available according to
salariaes and wacss, :

2Costs for Tanil i"adu include factory maintenance clectricity, stcam
unit »xpznscs and rra~os. They do not include salaries, wvhich are
considered to be {ixzd costs. rhe estimete for Jest -nral thus sorerrhat
overstates the variable costs due to inclusion of salary component in
then,

Jeighted by the quantitiss of paddy ailled.

It must be noted that thcse costs do not include ~ither the purchasing
costs of paddy or the interest costs on 1orking capital., It is gencrally
recosnized that since nillin~ involves storasc of paddy, for a-consid-rabl.:
period of tine, intcrest costs on vorking capital arc quit: suhstantial.

V. W. Cupta, in his analysis of ric-> mills contoneds that intorest costs
on vrorkin~T capital are so hirh that it is, ther-fore, porhaps 7or-
profitablc to have larrc capacity mills and to opcrate t!em only during
the season rathar than having small nills with plants and facilitics to
stor: paddy for lzan season Oporations.31

Cur data sureost that fixed costs may vary sirnificantly for
difforont sized rice nills for the sam: quantitics of paddy milled
i.0., at different lovels of capacity utilization (Table 7). The
data for the tio rics mills shor considerably hipher per unit fixed
costs in tho Tanil Madu ricc mill as compared to the 'lcst enral mill.
This is obviously du- to th- hichor derroc of capitalization of the Tardl
Nedu rice mill. We shor bclovr tio dif“erent pattcorns of nilling that
could bz followed to ill 12,000 tons of paddy. Under Plan 1, millinr is
undertaken in a 2 TPH rice 2ill all throuch the ycar.
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Tabl: 7. #lternate estinates o” unit 7ixed costs at different l-vels
of capacity utilization, West Bengal and Tamil Nadu.

e

Level of
capacity
utilization Tamil dadu West Bengal
(tons) 1 2 3 1 2
(Rs. per ton)
1,000 169.6 794.,6 638.8 127.9 268.8
2,000 9.8 397.3 319.4 63.9 1344
3,000 56.5 264,9 212.9 42,6 85.6
L, 000 b L 198.6 159.7 32,0 67.2
5,000 33.9 158.9 127.8 25.5 - 53.8
6,000 28.3 1324 106.5 21.3 b3
7,000 . 2,2 113,5 91.3 18.3 38.1
8,000 21.2 99.5 79.8 16,0 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
11,000 15.4 72.2 58.1 11.6 244
12,000 14,1 66.2 53,2 10,1 22.4
13,000 13.0 61.1 49.1
14,000 12,1 56.7 bs.6
15,000 11.3 53.0 42,6
16,000 10.6 bg,7 39.9
17,000 10.0 b6,7 37.6
18,000 9.4 by 4 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
22,000 7.7 36.1 29.0
9‘3.000 7.L,' 3""05 27n8
24,000 7.4 33,1 26.6

Tootnotes to Table 7:

Tamil i'adu: .Istimatc 1 is based on the data supplied by the Tamil i'adu
mocern ricc mill on depreciation of machinery and buildines, taxes,
insurance and (TMRil) salarios. sistimatc 2 includes THRII's datz on
taxes, insurance and salarics, Doprecciation of buildings and machincry
arc, hovever, obtained indepondently as § percent and 10 percent of

the capital costs respectively. Intorest on Tixed capital is calculated
at @ percent por ennum and added to fixed costs. It should be
emphasizcd that ostimate 1 does not include any interest charges.

Tho third cstimate is very similar to thc seeond, oxcept that it
us2s the revised capital costs of silos for depreciation and intorcst.

West gonral: Zstimate 1 for West Bongal includes deprecciation of
machinery and buildings at 5 percent and 10 percent of their capitel
valuz respectively plus intcrest on fixed capital at 9 percent per
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Table 7 Footnotes (continued)

annum, and insurance, It does not includz salarics of thc permanent
staff. Howsver, sincc the total wage bill for 1948 rras only Rs. 11,000
exclusion of salarioss does not significantly understate the unit fixed
costs, particularly at hich levels ol capacity utilization.

gstineto 2 includes all tae components in cstimatc 1 plus deproci-
ation and interest on the proposed silos. The sstimated costs o
the proposed siles as provided by the marketing socicty vrevrc divided
according to costs of buildings and accessories to arrives at soparate
estinatos of depreciation of buildings and equipment. Intercst rate
is assuwicd to be @ percent per annua

————— C.— e STwT—

' Under Plan 2, milling is confined.bnly to the Tirst fivc nonths.
The trro plans shor a significant differsncc in the intercst caogts
incurred on workings capital.® Froil Table 7, horrover, it is clear that
the per unit.fixed costs of the trro rice mnills at 12,000 ton per yoar
capacity arc substantially diffcrent. The Tisures nresented belov
shor that the savin~s in intercst chorges brought about by utilizing
the lar~er rice mill at only 50 parcent capacity are not compensated
by the higher por unit “ixed costs in a larg.r rice mill.

Savings in intcrest in milling 12,000 tons of naddv in a 4 TP
rice mill = Rs. 153,353.3 - 3s. 27,340,000 = 12¢,513.0 (from Tables 8
and 9) Additional fixed costs of milline 12,000 tons of paddy ({rou
Table 7) = (Rs. 53.2 = 3s. 22.0) = . 30.3 x 12,000
= 3s. 369,600.00

It is notwrorthy that these rasults arc hased, for Temil Madu,
on the iixcd costs vhich use t-: lorer costs o7 silos rathor than the
eactual vhich arc much hichezr, and {or West Ben<al on “ixed costs 'hich
inclucc costs of the proposecd silo construetion. Ve, hovever, us-¢
Aarkiet rate of interest rathor than tho actual intorest costs incurrcd
by tha tro riec nills to ciphasizs the rial social cost o™ capital.

Data on variablc costs of processing presented in Table ¢ shor a
siznificant variation in dircct processing costs from one month to
another in case of the Tamil ifadu rics »ill, and shorr alnost inveriably
higher per unit direct proccssing costs (i.e., variable costs) than
those dorived for the Vest Bengal ricc 11ill frov th» data for 1970, It
is notzrorthy thet th- variablc costs in West Bengal aroe lorrer than
thos~ in Tamil Madu dospite the Tact that trases and salaries arc included
as variable costs in West Bencal whercas only srares are included as
variable costs in tho casz of Tamil Medu. The hircher unit variable costs in
Tamil Nadu se-n partiewlerly curious as oliost all of thc iico produccd ig
Taail Nadu wvas rav, vhercas at West 3engal only boilod rice was produced. 2

To recapitulatc, soms intarcsting {zatures of the nature of the
costs are noted from the statistics prssented above., TFirst, the data
shoir that rithin a sinelc i consicerable variation in avara~s fixed
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Table 2. A milling pattern of a 2 TPH rice mill for milling 12,000
tons of paddy per annum--Plan I,

S -

Y e e W — - . -—— -

Monthly
interest

Ouantity Muantity Value of costs of

of paddy of paddy Carry over carry over carry ovgr

purchased milled stocks stocksl stocks
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 1,200 5,400 334,800 21,092.4
March 3,000 1,200 7,200 L46,400 28,123.2
April 1,200 6,000 372,000 23,436.0
May 1,200 4,800 297,000 18,748.8
June 1,200 3.600 223,200 17,667.3
July 1,200 2,400 148,800 D9 374 Lt
Avgust 1,200 1,200 74,400 L,687.2
September 1,200 1,200 74,400 L,687.2
October - —— -
November - - -
Total 12,000 12,000 372,000 2,305,800 153,853.8
1

At Rs. 620 per ton of paddy.

zAt 9 percent per énnum.



35

Table 9. Aimilling pattern of a 4 TPH rice mill for milling 12,000
tons of paddy per annum--Plan II

Monthly
' interest
Ouantity Ouantity Value of costs of
of paddy of paddy Carry over carry over carry over
. purchased milled stocks stocks stocks?
Month " (tons) (tons) (tons) (Rs.) (Rs.)
December 35060 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 - - - - -
June - - - - ——
July - . - - -
Avgust - - - . -a -
September - - - -- -
October - - - - -
November - - - -~ -
Total 12,000 12,000 7,000 4,340,000 27,340.00
1

At Rs. 620 per ton of paddy.

2At 9 percent interest per annum.
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costs would occur according to variation in capacity utilization. Second,
they shuwr that considerable variation exists in averape 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
processing costs are likely to be hi~her 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 workine capital derived
from a partial utilization of a large rice mill may not necessarily
compensate for the larper unit fixed costs. This is likely to be even
more sipnificant due to the differing levels of capitalization possible
in different sized rice mills.

An additional aspect vhich 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 0il extraction wunit in Tunil Nacu ric. :dl11 with a copacitr fU5tons
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 shows a rather
high positive correlation betwpen 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. D

Policy Implications

The conclusions that follow from the examination of the two
modern rice mills seem consistent with the policies recormended 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 rier 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 probablo that mills in the private sector would 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 dependin~ hcavily on bank credit for working capital.

Emphasis on modernization of existing private mills rather than
establishment of new ones obviously implics preference for the existing
geographical location of mills over any other likely to follor, 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 %ge more likely to be competitive than would be the
case otherwise. Also because of the traditionally organized flows
of marketing, problems of channeling paddy supplies for procurement
will 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. WWith large buffer stocks planned in the
public sector, it will hardle a large quantiiy of the marketab%e
surplus of paddy which may conveniently be milied through public sector
rice mills,

It is, however, questionable whether the public sector or the
cooperative sector should expand beyonc this point, except on a purcly
cost-return calculus and on a competitive basis wilh the private
sector.






Part IIl

Expansion of Storage Facilities

Considerable debate has occurred in India in the recent years
regarding the storage question. The debate mainly concerns the
costs ‘of different 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
high costs of construction of silos in the initial stages of rice
milling modernization. The silos constructed by the Thanjavur Co-
operative Marketing Federation at Tiruvarur, cost is. 2,800,000 for
a capacity of 7,200 tons or approximately Rs. 400 per ton. Thesc
costs seemed exceptionally high when compared 'rith the estimated
cost of Rs. 125 per ton in case of flat storages proposcd by the
National Co-operative Development Corporation. Tt ras believed in
several quarters that any gain through increased efficiency of storame
in silos would be more than compensated by the cxecessively 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 arc revealed by the existing evidence on the storage
question. First, costs of tlat storage of equivalent capacity arc
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 (Crissa) 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 Tamil Nadu.,3? The Food
Corporation's estimate of Rs. 20 per square foot of godown area i
their modern rice mills amounts to approximatcly Rs. 240 per ton.3

The variation in construction costs are not always explained by the
variation in quality of godowns, and in any casc even the best godowns
have cost much more than the initial estimates in many cases.

Second, the high costs of construction of silos initially 'ras
a result of at least tuo factors. First, a scllers' market existed
in silo construction in the early stage which resulted in monopoly
profits for the fer vho were in the construction of silos. A great
deal of competition now exists betwcen contraciors for obtaining bids
which has helped bring the costs doun. Besidcs, more research in the
construction of silos has brought forth possibilities of using a
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varioty 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 intervievs
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. Cne_estimate for a steel
silo amounted to Rs. 900,000 or Rs. 225 per ton.3? Both of these
facts sugrest 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. However, 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) somcwhat higher physical losses of grain. This is
supported by Wimberly's estimates 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 narrou comparison of the economics of the two systems.

Some_Additional Questions Regarding Storage

There are, however, 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 iuch more suitable for this
purpose than silos. [lat storagec is also a multi-purpose storage
where a combination of different items could be stored simultaneously
thus making for more effective usc 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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Table 10. ‘Operational ‘costs in s%lo ind flat storage for 7,200 metric
tons for three months.

I. Operational 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 @ 73% 50,625

Total 83,391

(Rs. 3.86/ton/month)
II. Operational Cost in Flat Storage

1. Godovm staff 3400 x 3 10,200
2. Lighting charges and contingencies 900
3. Interest on capital cost @ 75% 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 and stacking charges ® Rs. 1 per ton 7,700
6. Loading and other handling charces @ Rs. 1 per

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

@ 9% for 3 months 4,882
8. Depreciation on gunnies at 40 paise per gunny

for 129,600 gunnies 71,840

Total 139, 727

(Rs. 6.4¢/ton/month)

1These estimates do not include storage losses which are estimated to
be somewhot higher in flat storag.s as compared to silos,

Source: James E, Wimberly, Rice Processing Consultant, The Ford
Foundation, Merr Delhi, Unpublished data.

enginecers sugrest that in the case of silos, there is a rather clear
indication of declining unit costs of construction vp to a certain
point after which they rise rapidly. No such relatiovship betrreen
the size of fiat storage and the unit costs of conciiuction has been
established,

The econcmics of storage types must evaluate all of these
factors in determining an economically efficient investment. Neither
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of the two 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 vhich 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
storape for specific grains may make sense from capacity utilization
point of view, where length of storage may call for minimizing losses
in lonr term storapges 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 thc 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 nov generally recognized at the higher levels of decision
making that a much more flexible policy will be required in the case
of new storare construction. What is, however, not recognized 1s
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 avajlable to handle the forthcoming increases in marketings.
A much more facilitative role could be played through public policies
by reeulating and enforcing minimum scientific standards in private
warehouses, through making use of insecticides popular and mandatory
and by makinpg banking finances availablc 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 will have to depend on the decision about the over-all
control of the marketing system. However, this 1s an area where the
privat: sector ecould 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 199 of the Rice Milling Committee
to investigate the workins of the milling industry and to recommend
policies for its development. The committee was concerncd 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 with the policy of’
encouraging handpounding in the First Fiv: Year Plan undor the cormon
production program.

In keeping 'rith the Milling Committoe's recomme¢ :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 tould be issued only after
verifying vhether the grant of a permit was necessary for ensurine an
adequate supply of rice and whether the functioning of the rice mill
for wvhich a permit vas required would cause substantial uncmployment
in the locality and adversely affect the handpounding industry. The
rules framed under the Act provided that in granting a permit Tor the
establishment of a ner rice mill, preference tould be given to a
sheller mill. A1l of the powers under the Act wer: dolesated to the
state governments. The nature of the Act thus left a great deal of
leeway to the statas in interpreting *he need for establishment of
ne'* mills., The state governments almost never positively encouraged
handpounding as proposed under the cemmon production proprram an?
almost always neelected the cmployment aspect in givine~ licenscs to

new mills. The goverrments continued to give licenses to rice mills
in the organized sectour, although fewer licenses were issued to large
rice mills and many morec to single hullers.

The officially recorded numbor of rice mills increased from
around 20,000 in early fifties to approximately 50,000 at the end of
the sixties. Most of the indrease as of single hullers. Until 1963,
the policy oscillat.d between handpounding and mechanical milling with
little improvement in the milling technology. In 1963, hovever, a
team of Ford Foundation experts looked into the working of the rice
rilling 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. 1In July 1964, the Food Department sct out to establish

L2
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India's first seven imported modern rice mills, six of which were
established in the cooperative sector through the initiative of t@e
National Co-operative Development Corporation and one in the public
sector. The Food Corporation subsequently established 25 more modern
mills. Several additional modern mills are under way in the cooperative
sector. The Food Department also established 30 paddy-drying centers
equipped with mechanical dryers with the financial assistance of the
Ford Foundation.

In the initial stages, the role of the private sector in the
modernization program secmed highly obscure. The policy subsequently
outlined, however, called for the provision of credit to the private
sector for modernization of the existing rice mills. If a1l goes
as planned, India will have enough modern rice mills to mill the
additional 20 million tons of paddy expected to be produced by the
end of the Fourth Five Year Plan.



FOOTNOTES

—teport, to. the ! overnient of India on Increasing Ifllins Outturns o)

Mes froin Paddy in India, li. we feulkner, fcornc Y. Recd and D. D,
Broun, September 1903 as quoted by Jamas E, Wiaberly, Evaluation of
Hocsrn Rige Milling Pro-ram in India, The Ford Foundation, New Delhi,
October 1959, p. i.
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3Rici,§ilgipg Industry in Indis=-Proposals for the Fourth Five Year

Plan, Department of Food, Ministiy of Food and Agribulture. Governient
of India.

BaSee Uma J, Lels, Food Crain jiarkcting Systciis in India: = Privatc
Perfomance and Public Policy, Cornell University Pross, Ithaca, N.Y.
fortheoning, Also sec John V. Mellor, Uma J. Lele, Thomas I, Woaver,
and Sheldon 2. Simon, Developine ural India, Corncll University Press,
Ithaca, I.Y., 1953, wp. 237-29%i.

L

Central Food Tochnological Rescarch Institute, .iysore, (CFTRI), Report
on_Evaluvation of Modern Rice HMills in Couparison with the Zxisting 1Hlls,
Pe 7o

5In Tamil Hacu, approximetely 4 to 5 unskilled and semiskillzd rorkers
are employcd per ton of paddy milled in traditional huller mills as
against one skilled rjorker per one to 1% tons of paddy milled in a
wmocdern mill,

AFor making sueh estinates tre used a standard accounting procedurc of
asswiing a rate of 10 percent depreciation on machinery and cquipniont
and 5 pcreent on buildings. ‘e also used warket rate of interest of
9 percent pcr year rather thar 2 rate of 5 percent on part of the
capital and zero perccnt on th: rest as donc in several oficial
evalvations earlier. Our estimatos for Tamil Fadu rice mill sho that
unit fixed costs vory Trow Rs. 920 per ton vhen onl: 1,000 tons o~
capacity is used in a 1,000 ton-annual capacity rice will, os
against is. 3L per ton vhen capacity is Tully utilized. Althouch
Tixed costs are soncvhat exagreratcd, duc to the accountin- mcthod of
deprecciation used, they rathor effeetively shorr the variability
resulting ‘rom variation in utilization.

CRTAI, op. cit., p. 7.
®Intd., . 7

?Ini.

10 . .- - . . .
OQuality diiferences refer to various physical characteristics

attributed to the appearance of the rice as different Troi varictal

differcnces sthich arc partly inherent and affect cooking quality and

tlavor for vhich conswier preferences arc hiphly articulate in India.

Ly
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?1Roger A. Aspires, The Relationship Between Ouality and Price in
Philippine Wholesale Rice, International Rice Research Institute,
Philippines, Unpublished Mimeograph.

12This is abundantly proved in various evaluation reports conducted of
modorn mills in India, by official and non-official agencies, that do
not allow Tor increase in return due to improved quality of rice
processed in modern mills. See for example V. K. Gupta, T. P.
Gopalaswamy and D, P. Mathur, Studies on Modernization in Rice Paddy
System, Indian Institute of Management, Ahmadabad, 1969, Report of
the Committee on Rice Milling and Mlied Problems Set up by the Food
and Nutrition Board, Government of India, Rige Milling Industry in
India - Proposals for the Fourth Five Year Plan, Department of Food,
Ministry of Food and Agriculture, Govermuent 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 recovercd 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,

1LPM:'Lllers, however, indicated that since the early sixties milling

costs have nearly doubled due to higher costs of spare parts and
repairs and duc to higher taxes and licensing fees. Data collected
by thc Tamil Nadu State Department of Agriculture in its surveys in
1963 shou the cost of milling to be Rs. 3.15 in Alandur market per
quintal of rice, when rice was boiled once. In the case of double
boiling, costs wore slightly higher and amounted to Rs. 3.90 per
ouintel of ricec at Erode, Rs. 3,60 at Tirrupur, and Rs. 3.45 at
Karaikudi. At Mannachanallur, onc of the largest milling centers
in the South, the cost was 3.15 per quintal of rice in 1963. These
data are in clos> agreement trith what our estimates for 1969 would
indicate if ue extrapolated costs for earlier years on the basis of
our interviews.

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 somevhat counterbalanced by the fact that

the offective camacity as 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 beon somewhat overstated. The
data was collected in 1969 and refers to the 1968 calendar year.
Interest on fixod capital was assumed to be 9 percent, tho market rate
in India in 1968-69. Interest rates were much lowver in the fifties.
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“Tho additions of the lovest fixed and variable costs does not coincide
ith the ~stimato of the lowest per unit totel milling cost beeause the
Tirm vrith the lorost variable costs did not nccessarily have thc lovrest

iztad costs. The zstimates of the average totel milling costs are
arrived at independently by addinz averare varieble and fixed costs
for cach nill.

1"7For a detailad discussion of the pacddy and ricc priecss and the mannoer
of astimating price spreads sec Ume J. Lelc, Food Grain parksting
Systems in India: Private Performence and Publlc POllCV, Corncll Univor-
sity Press, Ithace, N.Y., U.S.i., forthcoming. ixemination of rerional
price disparitios shous price differences betrocn areas coumensurate
rith transport costs.

L7aIt is notcuorthy that regional price dilferences vrerc genorally
commiensurate with shipping costs during tho same period, and although,
seasonal price .mevaicnts shoved a consicerabls year to year variation,
on an avsrage, ,profits over 2 period of ycars secied to have been
adequatc to cover storage costs and a reasonatle roturn to the trader,
sce Una J. Lele, op. cit.

10 . e . . n oo
Sce iAppendix Tor implications of the 1958 Act for the nuaber of rice
mills.,

9Annua1 Survey oi Industrigcs, Central Statisticel Orgenizetion,
Department of Statlstlcs, Cabinet Secrotariat.

20

Daua for years beginning 1965 CO“PSSpOﬂd with the ofiicial procurement
of rice by the state sovernment o1 milloers.
21 . s s . T

Our investimations sho'r that several mills recorded as coibincd
hller-sheller arc, in fact, only huller mills.

22This may be a result of a variety o~ factors. The resources of siall
family opcrated mills may be rmeh too sinall to permit hirineg of
managerial stafi. It way also bo a result of a lack of managerial
talonts or it way be a result of a strong dosire to keep a fim

mithin the family.

3"or evidencc on scasonal price pattorns, pacs of market arrivals
an¢ puirchases by nillers sce Usa J. Lele, op. cit. V. ke Cupta provides
soilz direct statistical cvidencc on the size ol operation and costs
of rarr materiel in Raipur thich clearly indicates thet Nparr nnaterial
costs incrcascd as the utilizetion of capacity iicrcased and this
Tormed the major chun't of thoe total cost." V. XK. Cupte, T. P.
Gopolasramy and D. P. llothur, op. cit., p. 165.
20

"Report on the llarketing of Rice in India, iinistry of Tood and
An~1culturc, Governient of Indla, 1955, p. 38.

2 . o s
”5Reoort of the Rice Millinz Cormiittes, Ministry of Food ancd Arriw
culture, Tovormient o: Indnb, p. 11,

26. " . .
iTv conversation vrith millers.
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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. :

29The unpublished reports of the Vaikunthlal Mehta Co-operative
Management Training Institute, Poona on working of the modern rice mill
in Mandya, Andhra Pradesh effectively shor the procurement problems

of the mill.

3see V. K. Gupta ot. al., op. cit.,for a detailed analysis of the
management of the Tadl Nadu rice mill. Also see, James E. Wimberly,
Bvaluation_of Modern Rice Milling Program in India, The Ford Foun-
dation, Ner Delhi, October 1969.

31

V. K. Gupta, et. al., op, cit., p. X.

320ut of the 17,814 tons of paddy milled inthe Tamil ik rigo 1d/l n5¥S 155
tons of paddy was milled in raw form.

33Th:‘l.s is contrary to Wimberly's analysis which contends that unit
fixed costs would show a sharp decline with increase in the sine of
the milling plant. This is obviously becanse Wimberly does not allow
for differing degree of capitalization that may exist in small and
large mills. Wimborly also uses unit fixed costs at full utilization
of capacity of the different sized mills. See: James E. Wimberly,
Cost Analysis of Rice Processing, A report submitted to the Ministry
of Agriculture and Works, Government of Pakistan, March 18, 1969.

3L”V. K. Gupta, et. al., op. cit., p.

35Some rocent evidence on the procurement problems and losses of so
well managed -a rice mill .as the Tl Nadu mill confirm these contentions.

36Uma Jo Lele, Food Grain Marketing Systems in India, op. cit., for a
great deal of evidenca on this.

37Data obtained from the Ford Foundation, New Delhi.

38366 Project Report: Setting up of Modern Rice Mills Under the Fifth
Yon Credit. The Food Corporation of India, Government of India.

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



