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and Public Policy 

UMA J. LELE 

This study provides carefully reasoned, 
documented answers to questions affecting 
government policy for agricultural develop.
ment in underdeveloped nations. Among the 
topics Uma Lele considers are the extent 
and nature of imperfections in the market­
ing system and the capacity of the existing 
system to meet expanded demands. 

Focusing on the marketing of paddy, rice,
wheat, and jowar, she investigates how stor­
age losses reduce production, the ability of
private trade to adapt to rapidly changing
supply conditions, the size of margins, and 
the degree of competition in the marketing
and processing of food grains. She provides 
a detailed and systematic treatment of the 
problems of new technology, costs, prices,
efficiency, transportation, seasonality, and 
market intelligence. 

The book is based on statistical evidence 
from a large number of markets and on ex­
tensive field research, including direct inter­
views with individuals involved in the 
marketing process. Although the author 
concentrates on the performance of India's 
marketing system, her methodology can be 
applied to low-income countries in general. 
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Foreword 

Soiind government policy for agricultural development re­
quires knowledge of the extent and nature of imperfections 
in the marketing system. Recently accelerated growth in 
the food grain production of low-income countries has 
placed added burdens on marketing systems and raised 
questions concerning the capacity of existing systems to 
meet expanded demands. Current questions are concerned 
with the extent to which storage losses eliminate a major 
portion of production, the ability of the private trade to 
adapt to rapidly changing supply conditions, the size of 
margins, and the degree of competition in the trade. Uma 
Lele provides carefully reasoned, precisely documented posi­
tions on these and other questions which often diverge 
sharply from current folklore and conventional wisdom. 

The availability of new, high-yield crop varieties which 
require large quantities of purchased imputs lends urgency 
,to governmental decisions concerning the allocation of 
scarce administrative and financial resources. There is an 
argument that governments of low-income countries should 
provide improved marketing conditions by facilitating regu­
lation and services with respect to grades, weights and meas­
ures, and market information. There is also pressure upon 
governments to expand storage facilities and even to dis­
place private trade altogether. Concurrently the rapid 
progress of technological change in agriculture necessitates 
the rapid expansion of many factors-education, research, 
credit, fertilizer production and distribution, irrigation, and 
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roads. All require large amounts of capital, trained 	man­
samepower, and an administrative organization. At the 

time, efforts to increase taxes, attract trained manpower, and 

develop an administrative organization encounter great 

difficulties. A government is therefore concerned with allo­

cating its own scarce resources among the tasks it must 

perform and with encouraging other sectors to take up tasks 
they can properly accomplish. 

One of the important questions that arises is the extent 
can satisfyto which the private food grain trading sector 

rapidly developing agriculturalthe marketing needs of a 
sector, thereby leaving the government's resources to be 

used for other pressing purposes. How competitive is the 
What are the costs of performing variousprivate trade? 

functions, such as transporting and storing? What is the 

structure of the private trade, and how can it be improved? 

What are the effects of various types of regulations on the 

mode of operation and the efficiency of the private trade? 
must be dealt with if a sound, develop-These questions 


ment-oriented public policy is to be formulated. They have,
 
arein the past, received little systematic treatment. They 

dealt with empirically and in detail by Uma Lele. 
This book presents a methodology for analyzing the 

coun­performance of the marketing system of low-income 

tries. The methodology is applied to India. The range of 

problems and questions covering marketing in India is simi­

lar to that of most other developing countries. Thus this 

book is of great value to those concerned with market 

problems in le, developed countries generally. It provides a 

framework for analysis which should be widely applicable. 

It also provides a description of market systems and opera­

tions and a broadly useful set of policy prescriptions. 
Mrs. Lele's work in this important and controversial area 

detailed study of thecommenced several years ago with a 

structure and intermarket and interseasonal price differen­

tials of the jowar markets in Maharashtra. Results have 
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been published in a number of places, including the book 
jointly written by Thomas F. Weaver, Sheldon R. Simon, 
Mrs. Lele, and myself, Developing Rural India: Plan and 
Practice (Ithaca, N.Y.: Cornell University Press, 1968). In 
that earlier investigation she studied the markets surround­
ing Sholapur in particular detail. While she was answering 
a number of important questions about jowar in Maharash­
tra, new questions developed concerning the extent to which 
similar behavior could be expected of other crops and 
regions. 

The study reported in the present book was an attempt 
to give a higher degree of generalization to the findings of 
the earlier inquiry and to provide greater detail about the 
manner of operation of the food grain trade. The investi­
gation was therefore expanded to include the other two 
important food grain crops, rice and wheat, and the north­
ern, eastern, and southern regions of India, in addition to 
an expanded examination of jowar marketing in western 
India. 

For the present study, Uma Lele spent over a year travel­
ing in the market areas, collecting data, observing practices, 
and, most important, establishing close rapport with the 
traders themselves. In addition, the extensive resources 
of the Agro-Economic Research Centres, located in New 
Delhi, Santiniketan, and Madras, facilitated the collection of 
a very large quantity of statistical data. The result of these 
efforts is a definitive treatment of the food grain markets 
in India. 

The strength of the work lies in the unusual combination 
of empirical analysis based on tens of thousands of price 
observations, collected in the detail which is only possible at 
the market level itself, and the intuitive knowledge which 
comes from wide observation and experience in the markets 
and interviews with hundreds of traders at all market 
levels. All this results in a sense of variability in the range 
of conditions, which is necessary for an accurate picture and 
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the :only basis for valid generalization. The breadth and 
depth of the analysis provide many lessons which are appli­
cable outside India. 

Mrs. Lele's investigation of grain marketing in the Indian 
economy is one of the series of ongoing studies at Cornell 
University of the processes of agricultural development in 
low-income countries. Many of these inquiries have been 
financed by funds from the United States Agency for In­
ternational Development and The Ford Foundation. The 
studies cover a wide range of subjects-growth relationships 
between agricultural and other sectors in development, agri­
cultural price determination and policies for facilitating 
agricultural growth, and the economics of various resource 
uses, especially water and fertilizer. A concentration on India 
has resulted in a detailed and integrated picture of develop­
ment processes in that country. Uma Lele has made a 

distinguished contribution to our knowledge of India and 
of the processes of agricultural development. 

JOHN W. MELLOR 

Ithaca,New York 
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CHAPTER '1 

ilhtroduction 

.The role of distributional efficiency in the development
of the traditional societies has received emphasis only re­
cently in the literature on development. Current literature 
recognizes the general neglect of the study of distribution
in low-income countries and the popular view of trade as 
an exploitative and antisocial activity.1 Research on the
traditional market structure has been mainly confined to
the subject of competitiveness, and even in this area, in­
vestigation has been inadequate. The scant literatm- prc,
vides, at best, conflicting evidence regarding the efficiency
of the traditional structure.2 It fails to offer generalizations 

"'Wide fluctuations in prices are erroneously attributed to the ac­tivities of speculators .... The data bearing on the prices of food­
stuffs ... suggest empirically what is obvious on general grounds, thatthese fluctuations are not caused by the activities of traders and specula.tors.... prices for the same product may differ considerably between
nearby areas. The discrepancies may persist, because of high cost oftransport or imperfect market intelligence" (P. T. Bauer, West African
Trade [London: Routledge and Kegan Paul, 1963], pp. 888-389). Seealso Leon Hirsch, Marketing in an Underdeveloped Economy: TheNorth Indian Sugar Indusy (Englewood Cliffs, N.J.: Prentice Hall,1961); Uma J. Lele, "Traders of Sholapur," in DevelopingRural India,by John W. Mellor, Thomas F. Weaver, Uma J. Lele, and Sheldon R.
Simon (Ithaca, N.Y.: Cornell University Press, 1968), pp. 237-294; and an excellent survey article by J. C. Abbott, "The Development of
Marketing Institutions," in Agricultural Development and Economic
Growth, ed. Herman Southworth and Bruce F. Johnston (Ithaca, N.Y.:
Cornell University Press, 1967), pp. 364-399.2John K. Galbraith and Richard H. Holton, Marketing Efficiency in 
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valid for wide geographic areas. A number of studies neglect 
of tradersaltogether such aspects of trade as the number 

and size distribution of their operations, the role of capital, 

the extent of free entry, the availability of market intelli­

gence and of transport facilities, and the effect of all these 
factors on the degree of competitiveness. Above all, they 
fail to consider the roles, both positive and negative, that 

a marketing system can play in a developing economy ex­

periencing substantial increases in agricultural production. 
In the past there was frequent governmental interfer­

ence with trade in low-income countries that often origi­
nated in political pressure, popular biases, inadequate knowl­

edge, or simply in developmental zeal. The Indian grain 
trade is no exception. It has a long history of government 
controls which go back to British times. Compulsory pro­
curement, fixation of ceiling prices, zoning of surplus and 

deficit regions, fair price distribution, and rationing have 

all been used singly or simultaneously for at least three 

decades. The goal of the restrictionist policies during Brit­

ish times was admittedly the maintenance of popular sup­
port for colonial rule and not the long-range development 
of the Indian agriculture.' 

PuertoRico (Cambridge, Mass.: Harvard University Press, 1955); P. T. 

Bauer, op. cit.;Leon Hirsch, op. cit.;Alice G. Dewey, PeasantMarketing 

in Java (New York: Free Press of Glencoe, 1962); A. P. Kulkarni, "The 

Behaviour of Prices of Groundnut Pods in Some Regulated Markets in 

Maharashtra" (Ph.D. dissertation, University of Poona, 1962); Lele, op. 
in Indian Agriculturecit.; Zaibun Jasdanwalla, Marketing Efficiency 

(Bombay: Allied Publishers, 1966); Ralph Cummings, Jr., PricingEffi­
ciency in the Indian Wheat Market (New Delhi: Impex India, 1967). 
See also J. P. Bhattacharjee's section on West Bengal in Government of 
India, Ministry of Food and Agriculture, Report on an Enquiry into 
the Pace and Pattern of Market Arrivals of Foodgrains (Season 1958­

59), 1959, and Louis F. Hermann, ConsiderationsRelating to Agricul. 

tural Price Policy in India, with Special Reference to Rice and Other 

Foodgrains,Report to the Government of India, Ministry of Food and 

Agriculture, 1964; and Abbott, op. cit. 
8 See Sir Henry Knight, Food Administration in India (Stanford, 

Calif.: Stanford University Press, 1954). 
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The gradual shift to free trade after the end, of the Sec­
ond World War, was brought about by the realization that 
the "continuing food crisis was likely to perpetuate in an 
artificial manner as a result of the high commitments under­
taken by the government on one hand and the difficulties 
of procurement on the other," and that "the real solution 
is not imports or controls on procurement and distribution," 
but that it is "only a substantial increase of domestic pro­
duction within the earliest possible time that can solve the 
Indian food problem."' The revival of controls on distribu. 
tion in the later 1950's and their further intensification in 
the mid-sixties has, understandably, become a focus for de­
bate in the recent past in India.' 

Academic interest in distributional arrangements has been 
aroused, not so much because of claims that one economic 

4 Government of India, Foodgrains Policy Committee, Interim Re­
port, 1947, pp. 11-12. 

5 For the debate on the agricultural price policy in India, see Govern­
ment of India, Ministry of Food and Agriculture, Report of the Agricul­
turalPricesCommission on PricePolicy for Kharif Cerealsfor 1965-1966 
Season, 1965; Raj Krishna's three articles in Economic Times, Oct. 27, 
28, 31, 1964; and his "Government Operations in Foodgrains," Economic 
andPoliticalWeekly, II (Sept. 16, 1967), 1695-1706. See also K. N. Raj 
in Times of India, Jan. 20, 1966; M. L. Dantwala, Times of India, Feb. 
10, 1966; K. N. Raj, Times of India, Feb. 16, 1966; M. L. Dantwala, 
Times of India, Feb. 19, 1966; M. L. Dantwala, "Incentives and Dis­
incentives in Indian Agriculture," Indian Journal of AgriculturalEco­
nomics, XXII (April-June, 1967), 1-25; V. M. Dandekar "Agricultural 
Price Policy: A Critique of Dantwala," and M. L. Dantwala, "Agricul­
tural Price Policy: Reply," Economic and PoliticalWeekly, III (March 
16, 1968), 454-459; Edward Mason, Economic Development in India 
and Pakistan, Occasional Papers in International Affairs, No. 13 (Cam. 
bridge: Harvard University, Center for International Affairs, 1966);
T. W. Schultz, Economic Crisis in World Agriculture (Ann Arbor: 
University of Michigan Press, 1967); John W. Mellor, "Functions of 
Agricultural Prices in Economic Development," Indian Journal of 
Agricultural Economics, XXIII (Jan.-March, 1968); 23-27; and Raj 
Krishna, "Agricultural Price Policy and Economic Development," in 
Southworth and Johnston, op. cit., pp. 497-540. For a review of the food 
price policy see Appendix 1. 
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system is superior to another, but because choice of a market­
ing system has become an integral part of agricultural price 
policy in India. One must, however, not disregard the fact 
that the whole question of food procurement, distribution, 
and price policy has had serious political' overtones in India. 
This has been reflected in the various pronouncements that 
have tended to blame price rises and food shortages on the 
profiteering and antisocial activities of grain traders. Because 
of their relatively small number, traders exercise little power 
at the ballot boxes. There has, however, been a strong tend­
ency among grain traders themselves to act as a pressure group 
to slow down what they consider to be a trend toward the so­
cialization of the grain trade. The political exploitation of the 
food issue has unfortunately not been restricted to policy pro­
nouncements and pressure groups. Political leaders both of 
states with a surplus, and states with a deficit, of agricultural 
commodities have shown a vested interest in maintaining 
single-state zones, not so much with a long-range view of agri.. 
cultural development, but with an immediate interest in keep­
ing prices and supplies under their control. The result is that 
in poor crop years surplus states refuse to part with their 
surpluses, even for purchase on government account, and 
deficit states overstate their requirements in order to acquire 
the maximum shave of the existing food supply through 
excessive claims on the central government. However, in 
good years when low prices threaten political action by the 
cultivators, the surplus states press for price support opera­
tions and procurement at prices higher than would be 
dictated by market prices. Although political aspects of 
food policy have been pointed out in order to place the 
issue in its proper perspective, this study is confined only 
to the examination of the economic features of the market­
ing system. 

From an economic viewpoint, distributional arrangements 
are of interest for several reasons. In their most neutral 
form they perform the function of signaling prices to con­
sumers and producers, thus bringing about the allocation of 
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available supplies among consumers and of resources among 
producers. The popular view in low-income countries is 
that markets for agricultural commodities do not operate 
efficiently in price-signaling and thai there are great dif­
ferences between prices paid by consumers and those re­
ceived by producers, both over time and space, that are 
caused by monopolistic elements. It is essential to examine 
the available evidence, to ascertain if the markets do in fact 
show a great deal of inefficiency, and if they do, whether 
this phenomenon can be explained in terms of economic 
factors. 
. However, even if the market is highly efficient, it may 

have certain unacceptable features: e.g., it may operate in 
a manner that causes a great deal of year-to-year instability 
in the price level.' Or the market may provide a price 
level which adversely affects the growth of the industrial 
or the agricultural sector. In that case it may be necessary 
to improve the existing distributional arrangements or to 
replace the present system with a new one. However, any 
such change needs careful consideration because of its 
possible impact on several important factors affecting long­
run economic development. Among the more important are 
the mobilization of market supplies for urban consumption, 
the stability of prices, long-run distributional efficiency, 
optimum utilization of financial resources-private and pub­
lic-and the balance between the prices of food and non­
food crops and between the prices of agricultural and 
nonagricultural commodities. 

Only some of these factors have received careful con­
sideration in the recent food policy debate. The policy of 
compulsory partial or complete procurement of marketed 
surplus, at prices which disregarded market forces, has been 
a failure in India. The government failed to procure more 
than 10 percent of the total production-even with maxi­

sThis may simply be due to fluctuations in supplies but, neverthe­
less, may necessitate interference. 
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muir gearing of its administration to procurement-in­
creased its commitments by introducing statutory rationing 
across the board in all large urban centers, depended 

heavily on imported food for distribution, and caused an 
extensive illegal market in food grains. Private trade han­
dled, legally and illegally, approximately two-thirds of the 
marketed surplus during 1965-1968. The literature on the 
food policy debate amply shows the concern of many 
prominent economists over the reliance of the Indian nation 

on imported supplies for feeding its urban masses.' 
'Following the failure in procurement has been the failure 

to give stability to the domestic grain market. Governments 
have not succeeded in reducing regional price differences 
even for those portions of the marketed surplus procured by 
the government. Nor have they succeeded in reducing the 
costs of distribution universally, even for government­
procured grains. This is because in some cases market margins 
have been low to begin with and hence there has been no 
scope for further reduction. But in other cases it is also be­
cause political pressures and administrative inefficiencies in 
the public sector have proved to be a barrier to the reduction 
in market margins. In fact, in some instances market margins 
have been higher in the public distribution process. The Ag­
ricultural Prices Commission has been attempting to equalize 
procurement prices of paddy and rice in various states, with­
out much success. With as little success it has emphasized the 

desirability of having a standard set of margins for the distri­
bution of food grains. 

The data analysed by the Commission on the costs of public dis­
tribution during 1965-1966 and 1966-1967 show that there is a 
wide variation in the margins charged for the different items by 
the different state governments. For example, in 1966-1967, the 

* 	 Although concern was expressed in the context of food shortages in 
the 1960's, the problem will remain as long as there are substantial 
year-to-year fluctuations in production and consequent shortages due 
to vagaries of the weather. 
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total cost of distribution of rice converted from paddy procuredwithin the same state was as low as Rs. 7.49 per quintal for someparts of Andhra Pradesh, while as high as Rs. 22.34 in other parts
of Andhra Pradesh and Rs. 29.05 in West Bengal. For wheat sup.plied from the Union Government's stocks, the total cost of dis.tribution varied from Rs. 4.59 per quintal in Orissa to Rs. 14.00in Andhra Pradesh; the cost of distribution for bajra obtainedfrom other states ranged from Rs. 9.38 in Gujarat to Rs. 15.20 in 
Maharashtra. 

The government has had even less control over regionaldifferences in prices of that portion of the domestic mar­keted surplus which changes hands at prices other than those
fixed by the government. Critics of the policy have argued
that prices of domestic food grains show a great deal of
regional and seasonal variation which is caused not onlyby movemet and stocking restrictions imposed by thegovernment but also by the covert nature of the market
that does not follow the rules of the open-market game.

However, what has escaped the opponents of the presentpolicy is the effect of such restrictions on the distribution 
efficiency both in the short and long run. The development
of the -black market has, in the short run, resulted in the
dispersal of quantities that would be mass-handled in open

trade and increased the costs of marketing 
 by small-scale
handling as well as by adding illegitimate charges to regu.

lar market costs. 
 It has also resulted in an emergence of aclass of profiteering intermediaries who receive a major
share of the consumer's rupee 
and has distorted price sig­
nals, thus further affecting resource allocation.
 

The continuation 
 of such a policy als,. has dangerous 
8In 1967-1968 procurement prices of rice fixed by various state 

governments were as follows: Rs70.00 per quintal in Mysore, Rs72.80in Tamil Nadu, Rs72.69 in Andhra Pradesh, Rs85.00 in Punjab, Rs90.00 in Uttar Pradesh, Rs93.75 in West Bengal, Rs95.25 in Bihar, andRs107.77 in Astmrn. See Government of India, Ministry of Food -andAgriculture, Report of the Agricultural.Prices.Commission on PricePolicy for Kharif Cerealsfor the 1968-1969 Season, Sept. 1968, p. 16. , 

http:Rs107.77
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in India have never received thelong-run effects, which 
attention they deserve. The aim of the distribution system 

in a developing economy such as India, in the long run, 
efficient processingshould be not only to bring about more 

of food where at present antiquated methods result in heavy 

as in rice milling, but also to encourage processinglosses, 

and packaging of food where no food industry exists cur­

rently. A labor suTplus economy such as India has a great
 

deal of scope for increasing employment and income through
 

the development of such an industry. The presence of a black
 

market or even a chronic fear of its existence will only dis­

such modernization of the distributional system.courage 
Even with the present distributional arrangements a great 

deal needs to be done to bring about better organization for 

crop-forecasting and the dissemination of stock and crop in­

formation to the existing market structure, which will not be 

done while the very existence of the market structure is con­

stantly threatened. 
Another problem which has received little attention in 

policy debates is that of the alternative allocation of the 

scarce capital available to the public and the private sectors. 
issues need careful consideration.Two distinct but related 

The first is whether the replacement of the traditional market 

structure with a governmental organization will bring about 

a more efficient distributional system. In this case the coopera­

sector should be treated as part of the governmentaltive 
organization, since it is usually superimposed at least in food 

marketing, by a governmental policy. To resolve this question 
to examine available evidence for ascertainingit is essential 


the extent of inefficiency in the existing market structure.
 

The second issue that needs consideration is whether 

private capital can be reallocated in a desirable manner 

or whether public resources (financial and administrative) 

should be reserved for investment in fields to which private 

capital will not flow very easily. Here we should include 
since trading involvesfinancial as well as human capital, 

the co­.considerable ski'll-a realization that dawned on 
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operative marketing agencies after much hartl competition
from the privrate sector. It is necessary to weigh the benefits
that accrue to reallocation at both ends (private capital outof trading and public capital into trading) before intro­
ducing any hasty policy measures. However, if the existing
market structure, which consists mainly of the private
sector, seems sufficiently competitive to begin with, such an
evaluation may not be necessary.

An additional feature of the food policy had escaped the
attention of its critics. Governmental interference through
such policies as zoning, distribution, procurement, ceilingprices, and so forth, had been directed mainly toward 
keeping cereal prices low and not toward prices of other
cropj such as pulses, oilseeds, cotton, and jute, with the re­
sult that prices of these crops oscillated more or less with
the free market forces, whereas 'those of cereals continued 
to be controlled." Thus in the early sixties, food prices were 
controlled at levels lower than would have existed in thefree market, given the series of successive poor crops. How­
ever, in the late sixties, despite considerable increases in
production, prices remained higher than would have ex­
isted in the free market. There is sufficient evidence thatindividual crops show an eastic supply reiponse to changing
prices in India.10 There is also considerable evidence that
commercial crops such as cotton and jute show a higher
elasticity of supply when compared to subsistence crops. 1 

9Some may challenge the effectiveness of the policy. However, eventhey will not dispute the contention that cereal prices have been at leastsomewhat lower than they would have been in the absence of govern.
.mental intervention, if not because of controls on prices, at least because
of market inefficiencies resulting from governmental actions discussed
 
earlier.
 
.1See Raj Krishna's excellent article, "Agricultural Price Policy andEconomic Development," in Southworth and Johnston, op. cit., pp.
497-547, for a review of literature on this subject.

"This is partly because of greater use of purchased inputs, partly be­cause of the market-oriented attitude of the cultivators who grow them,
and partly because of the fact that individually the crops occupy small 

http:India.10
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under these circumstances, it is necessary to arrive at a 
balance between prices of food crops and commercial crops 
so as to reach a proper balance in their supply.

Additional factors which may lead to a shift between 
crops are (1) uncertainty regarding prices and (2) the 
relative ease of marketing some crops. In the past, price 
policy was not only aimed at lowering prices of food crops, 
but the nature of the controls changed so frequently that 
the future course of the policy was unpredictable. It is, 
therefore, necessary to define the goals of the agricultural 
price policy. A policy of controlled prices for some crops
and a free market for other crops may considerably distort 
allocation of land and other inputs and hence may cause 
long-run supply imbalances. 

The last but not the least important issue concerns the 
terms of trade between agriculture and industry. The his­
torical evidence from developed countries is overbearingly 
in favor of making the terms of trade less favorable to the 
agricultural sector.' Even in India the question of using 
high agricultural prices for increasing agricultural pro­
duction was dismissed as unimportant by the British ad­
ministrators.1 Although little work has been done on the 
portions of the total cultivated land and, therefore, can make pro­
portionately greater inroads onto the rest of the cultivated land, as 
compared to food grains, which occupy a major portion of the cultivated 
land. "It is conceivable that a crop taking up 10 percent of the total 
acreage in an area could have a much more elastic supply response than 
the aggregate, but it is not conceivable for a crop taking up 95 percent
of the acreage. The lesser crop after all can double in acreage at the 
expense of the major one, but the major one cannot similarly double at 
the expense of the minor one" (John W. Mellor, "The Functions of 
Agricultural Prices in Economic Development," Indian Journaf of 
AgriculturalEconomics, XXIII [Jan.-March, 1968], 24). 

22 Raj Krishna terms this a "negative price policy." See his article in 
Johnston and Southworth, op. cit., for a review of the evidence. 

.2 Regarding the demand for higher procurement prices from the pro­
vinrial governments in 1946, Sir Henry Knight states, "The real question 
in India was not whether the black market prices were higher, but 
whether higher procurement prices would cause more grain to be grown 



Introduction . . 

aggregate supply response to relative changes in sectoral 
prices, the available evidence on the response of individual 
crops, of marketed surplus, and of input use suggests that 
though terms of trade may not, in themselves, be sufficient 
to bring about an agricultural revolution, they may acceler­
ate, or retard the growth rate initiated by a technological 
change. Agricultural price policy must thus consist of 
much more than a program oriented toward influencing the 
producer's and the consumer's prices mainly through market 
margins, which often may not even provide scope for im­
provement except through a major technological change 
in marketing processes. 

It is further necessary to consider whether the existing 
market structure is capable of handling rapid increases in 
agricultural production prompted by the new technological 
advances in agriculture, or whether alternative distributional 
arrangements would have to be pursued in the long run. 
The choice of a distributional process is therefore of im­
mense interest, not only because of its relative efficiency 
in itself, but because of its role as a broadcaster of appro­
priate signals for substantial increases in agricultural pro­
duction. It is in this light that one must evaluate the 
performance of the traditional trading sector with regard 
to (1) the degree of efficiency of the structure and (2) 
causes of inefficiencies, if any, in order to develop an appro­
priate price policy. 

This book proposes to examine the following specific 
Eypotheses in the context of the Indian food grain mar­
ket: 

1. The traditional market structure is basically compe­
titive and to a considerable extent fulfills the textbook 
conditions of competitiveness. 

2. All markets of individual cereals are closely interre­
in the country, and there is no reason to believe that this would have 
happened" (op. cit., p. 216). 

u Krishna, in Southworth and Johnston, op. cit.; V., M. Dandekar, 
op. cit. 
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lated: i.e., the price of a specific crop in one market is re­
lated to the prices of the same crop in other markets. This 
interrelationship between price movements in two markets 
is called market integration. 

3. Because of the competitive nature of:wholesale trade, 
intermarket price differences do not tend to be greater than 
transport costs. 

4. Seasonal fluctuations' in prices are consistent with 
storage costs. ­

5. Milling margins are commensuratewith milling costs 
and milling outturns. 

Choiceof Productsand Areas, 

These hypotheses are- examined in relation to three 
major cereals: rice, wheat, and jowar." Rice occupies the 
largest area among all the principal crops in India. On an 
average, the area under rice is 36 percent of the total area 
under cereals, 28 percent of the total area under food 
grains, and 21 percent of the total cropped area. The -total 
production of Tice in the country is roughly 48 percent of 
the total production of cereals and 40 percent of the total 
production of food grains."8 The production, processing, and 
sale of rice thus constitute the single largest industry in 
India, contributing roughly a fifth of India's national in­
come. Rice, wheat, and jowar together constitute two-thirds 
of India's food grain production and a third of India's gross 
national product. 

The evidence presented here relates to the rice trade in 
West Bengal and Tamil Nadu, the wheat trade in Punjab, 
and the jowar trade in Maharashtra (Figure 1). West 
Bengal and Tamil Nadu are both predominantly rice­
producing and consuming areas. Together they produce a 
fourth of the total Indian rice production, which was 38 

: In India, cereals include rice, wheat, jowar, bajra, maize, barley, 
and ragi. Food grains are cereals and pulses, including gram.

18 Ministry of Food and Agriculture, Government of India, The Rice 

Economy of India, 1961, p. 3. 
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Figure 1. Relative positions of the states and the areas of study, India 
Source: Adapted from Government of India, Ministry of Food and 

Agriculture, Directorate of Economics and Statistics, Indian Agricul­
tural Atlas (New Delhi, 1958). 

million tons in 1964-1965 (Figures 2 and 3). Punjab is not 

only a major producer and consumer of wheat but is also 
a major exporter of wheat to a number of states in the 
Indian union (Figures 2 and 4). Punjab produced a fourth 
of India's 9-million-ton wheat production in 1955-1956.By 1964-1965 its share had increased to approximately a 
third of the 12 million tons produced in India. Maharashtra 
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RICE 
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WHEAT-each 'dot,.101000, acres 
JOWAR- each'dot,-, 20,000 acres 

Figure 2.Extent of rice, wheat, and jowar acreage, India 
Source: Adapted from Government of India, Ministry, of Food and 

of Economics and Statistics, Indian Agricul.Agriculture, Directorate 
fural Atlas (New Delhi, 1958). 

in India, contributingis the' largest jowar-producing state 

over a third of the total jowar production (Figuresa little 
2 and 5). It is a major consumer and exporter of jowar. 

Although the present book uses a case-study method, the 

work provides observations that apply to major areas and 
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Figure 1. Production of wheat in major wheat-producing states, India, 
1954--1955 to 1964-1965 

Source: Government of India, Ministry of Food and Agriculture, 
Bulletin on Food Statistics (New Delhi, 1954 to 1967). 

food grains of the country. The marketing patterns of the 
three food grains are: suficently similar to give a study 
of this nature general applicability. However, the differ­
ences in the regions as well as in the marketing problems 
of the three cereals are substantial enough to make a com­
parative study such as this useful for understanding policy 
problems of specific regions and individual cereals. 
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Relative Positionsof the Regions 
Although all four states selected for this study are major

producing regions of the respective cereals, they show a 
great deal of diversity in physical conditions, cultivation 
practices, crop yields, and consequently, diversity in the 
size of the surplus.

West Bengal is the largest rice-producing state in India,
contributing approximately 15 percent to the all-India rice
production. Paddy is the most important crop in the state. 
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.Approximately 70 percent of the gross cropped area in the 
state is under paddy. West Bengal also has, the highest 
percentage of land under cultivation in India.1 7 

Rice is the staple food of the people of West Bengal. It 
accounts for about 89 percent of the total cereal consump­
tion. Despite superior fertility, favorable natural conditions, 
and extensive cultivation, the state does not produce enough 
rice to meet its own requirements. Except for an occasional 
bumper crop, West Bengal has consistently been deficient 
in food supplies in general. The heavy pressure of popula­
tion and backward methods of cultivation result in poor 
crop yields. The average per acre yield of rice between 
1949-1950 and 1957-1958 in West Bengal was 900 pounds, 
compared to 1,000 pounds in Tamil Nadu. 

Only 16 percent of the area in West Bengal was double 
cropped in the 1950's as compared to 30 percent in Punjab 
and Tamil Nadu.1 A little over a fifth of the net area 
sown was irrigated in 1956-1957. The irrigation facilities 
in the state, however, do not lend themselves to double 
cropping, as they fail to offset the water scarcity in winter 
months when lands lie fallow." In 1956-1957 only 25 per­
cent of the area under paddy was irrigated in West Bengal, 
in contrast to 90 percent in Tamil Nadu and 94 percent in 
Andhra Pradesh. 

Tamil Nadu is also a major rice-producing state of India. 
It produces approximately a tenth of the total production, 
ranking fourth in the amount of rice produced. As a net 
exporter Tamil Nadu has been less important than Orissa, 
Andhra Pradesh, and Madhya Pradesh. However, unlike 

11Approximately 60 percent of the geographical area of the state is 
cultivated. This is 15 percent higher than the all-India average (Na­
tional Council of Applied Economic Research, Techno-Economic Sur. 
vey of West Bengal [New Delhi, 1962], p. 85). 

1 Ibid. 
29 The precipitation isconcentrated in the four summer months (June 

to September) in West Bengal. 
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West Bengal, it has been increasing its exports in the last 
two decades, owing to the remarkable increase in rice pro­
duction in the state. From 1949-1950 to 1965-1966 rice 
production has slightly more than doubled, with an in­
crease of approximately a thixd in the acreage under paddy
in that period. This production increase has converted the 
state from a net importer of rice in 1949-1950 to a mar­
ginal exporter in the sixties. Average yields in Tamil Nadu 
have been uniformly higher than the all-India average for 
nearly every crop, and in the case of several crops such as 
paddy, groundnut, jowar, and tobacco the average yield in 
Tamil Nadu is higher than in any other state.2 

Punjab is a major wheat-producing state of India, followed 
by Uttar Pradesh and Madhya Pradesh in the amount of 
acreage." However, in production Punjab ranks second only 
to Uttar Pradesh, producing approximately a third of the all-
India wheat production. Punjab has the highest per acre yield
of wheat in India. Although yields have been increasing in 
all major wheat regions, Punjab has remained at the top for 
a considerable period of time.2 

' This is mainly because th,
proportion of irrigated wheat and improved strains in this 
state is higher than in any other state (50 percent of the area 
under wheat was irrigated in Punjab, compared with 44 
percent in Uttar Pradesh during the triennium 1955-1956 to 
1957-1958.3 The application of fertilizer is also higher in 
amount in Punjab as compared to other states.2 The state has, 

20 National Council of Applied Economic Research, Techno-Economic 
Survey of Madras, (Madras: Department of Industries, Labour, and 
Cooperation, 1960), p. 70. 

21 Uttar Pradesh accounts for 31 percent of the total area under wheat, 
Madhya Pradesh for 22 percent, and Punjab for 16 percent. 

"The average yield of wheat from 1962-1963 to 1964-1965 was 1,057
pounds per acre in Punjab, as against 750 in Uttar Pradesh and 
Rajasthan, 550 in Madhya Pradesh, and 400 in Maharashtra. 

2 See Government of India, Ministry of Food and Agriculture, Report 
on the Marketing of Wheat in India, 1963, Appendix 5, p. 231. 

2"Ibid., p. 14. 
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therefore,,,been of considerable importance as a "surplus" 
state in a markedly food-deficient country. 5 

Maharashtra is the largest jowar-producing state in In­
dia. It occupies a third of the total jowar acreage of India 
and produces a little over a third of the all-India jowar 
production. Jowar is a major crop of the state. Poor soil, low 
rainfall, and scanty irrigation in Maharashtra are con­
ducive only to the production of millets. Over half the 
area under cultivation is under millets and pulses. Jowar 
constitutes two-thirds of this acreage. A relatively high pro­
portion of the area is under commercial crops, mostly cotton 
and oilseeds, for which the Deccan soilr are well suited. 
But neither of them yield high returns. Consequently agri­
cultural incomes are low and millets constitute the main 
food of a large section of the population living in rural 
and semiurban areas. 

.2It is difficult to estimate actual exports of wheat from Punjab to 
the rest of India during the period of this study. No statistics are 
available on the amount moved by road, which constitutes an important 
component of the total ex:ports. Exports on government account during 
the period of wheat zones are not a good indicator of the actual surplus 
in the state, because there is always a tendency on the part of a state 
government to spare as small a quantity as possible for consumption in 
other states. The only other way to estimate wheat exports would be to 
deduct domestic utilization in the state (namely, human consumption, 
feed, and seed) and the net change in private and government stocks 
from the total state production. However, almost all the figures except 
those for production required for this estimation elude a researcher. If 
per capita production is any indication of the extent of surplus, Punjab 
produced as much as 295 pounds of wheat per capita in 1961-1962, 
compared to 135 in Madhya Pradesh, 115 in Utta: Pradesh, 35 in 
Gujarat, and 25 in Maharashtra, all of which are major wheat-consuming 
states. Although per capita consumption of wheat is much higher in 
Punjab than in the rest of India, where other grains such as rice, jowar, 
and bajra are consumed in supplementary forms, this still left a great 
deal of surplus which could be exported to other states. 
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AnalyticalProcedure 
':At least five primary markets located in the heart of eaci 

of the four major grain surplus areas have been selected fO 
study. A primary, market, for the purposes of this study, i 
defined as one in which most of the transactions at dii 
wholesale level take place directly between the cultivato 
and the wholesaler. One terminal market, a major urbai 
consuming center in the region which receives a significan 
portion of its supplies from these primary markets, is se 
lected for a study of price relations over time and space..A 
terminal market is defined as one in which most of th4 
arrivals come from traders rather than from producers 
Most of the grain imported from surplus regions is usec 
directly for local consumption. 

Village-Level Price Formation 

It is generally believed that village-level prices often dc 
not reflect the market forces of supply and demand anc 
that when the produce is marketed at the village site, cut 
tivators receive prices that are much lower than those pre 
vailing in market places. Various factors are believed to be 
responsible for the phenomenon of underpricing in the vil. 
lage markets. Heavy indebtedness of the cuttivator to thc 
village trader-moneylender, lack of knowledge about mar. 
ket prices, a need for cash for paying taxes and debts, pooi 
transport facilities linking villages with markets, and an 
inadequate number of wholesale markets are some of the 
familiar explanations for the weak bargaining power of the 
cultivator. 

.In a competitive market, the price difference between 
the village-level market and the wholesale market will 
generally be equal to or less than transport costs between 
the two. A difference greater than shipping costs would re­
sult in an increased flow between the two markets and thus 
cause an increase in village prices and a decline in the 
wholesale market price. 
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In order to determine whether village-level prices are in 
parity with prices in the nearby market it is necessary to 
compare wholesale market prices with prices of comparable 
varieties of grain in a nearby village market in relation 
to the costs for handling shipments between the two points. 
Unfortunately no systematic data are available on prices 

1prevailing in .he village markets. Wherever possible, 
farm harvest prices collected by the state departments of 
agriculture are, therefore, compared with primary wholesale 
market prices.-

Market Integration 
The analytical approach' to regional price analysis is in 

conformity with my earlier work. on jowar markets." It is 
hypothesized, first, that markets for agricultural commodi­
ties in underdeveloped countries are closely interrelated, 
i.e., that the price formation in one market is related to the 
prices in other markets. 2 This interrelation between price 
movements in two markets is defined as market integration. 
The second hypothesis is that, because of the competitive 
nature of the wholesale trade, price differences between 
markets do not tend to be greater than transport costs. 

Price Formation in a Wholesale Market. The degree to 
which price formation in an individual market is in­
fluenced by prices in another market is estimated by ob­
taining correlation coefficients between weekly wholesale 
prices in these markets. The degree of correlation is taken 

" For a detailed exposition of data problems see Appendix 2. 
27 Lele, op. cit. 
2 8 W. W. Cochrane describes farm product markets as "typically 

atomistic in their behavior with the result that rivalry is impersonal, 
prices administered by private parties are uncommon and profits tend 
to be competitive. In this view, the single market does not stand alone 
as a determiner of either price or quantity. . . .The actions of buyers 
and sellers in a particular market are always influenced to some degree 
by the price signals and substitutional possibilities in other related 
markets" ("Markets as A Unit of Enquiry in Agricultural Economics 
Research," Journal of Farm Economics, XXXIX [Feb. 1957], 34). 
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,as an indicator of the extent tO which the two marketsi tre 
integrated.


The correlation between price movements 
of a commod. 
ity in any two markets will be perfect-i.e., l.00-under 

:conditions of perfect competition. The degree of correlation 
will, however, be less than perfect in any real-world sit­
uation. For even though an individual trader may be un­
able to influence prices, the conditions of perfect mobility,
perfect knowledge, and perfect homogeneity of product are 
not satisfied in actual market transactions. 

Perfect mobility is not achieved in the real world be. 
cause of transport costs. As a result of costs of shipment,
prices in any terminal market can move within the range
of plus or minus transport costs in relation to a primary
market without there being any movement of goods be­
tween these two markets. The larger the transportation
cost, the larger the range within which prices can move in 
relation to the other market without there being any

-shipment of goods. This will mean a larger "residual term" 
and a lower correlation between prices in the two markets. 
It must be added, however, that high costs of transport 
may not necessarily be a result of an inefficient transport
system. They may be due merely to long distances between 
markets. This is the kind of imperfection over which trad­
ers have -ery little control. It cannot be corrected by in­
creasing shipments to the terminal markets. 

A low correlation may also result from a different kind of 
immobility, caused by transport bottlenecks. In underde­
veloped countries, unavailability of transport facilities over
long periods of time is a common phenomenon. Consequent
bottlenecks obstruct the free flow of goods between surplus
and deficit regions and result in excessively depreesed
prices in the surplus region, excessively high prices in the 
deficit region, or both. 

A factor closely related to transport bottlenecks is the
uncertainty about how along favorable price difference 
between markets can be expected to persist. Risks in es­
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tablishing business connections on a sporadic basis tend 
to be greater than normal, as there is always fear of a loss 
of margin if the movement of goods between markets is 
delayed by transport bottlenecks. It is this risk, apart from 
the actual sho-ctage of transport, which discourages the 
free movement of goods between markets. Immobility 
may cause price differences that are greater than transport 
costs. These differences can be reduced by improving the 
flow of goods between markets. 

A low correlation between price movements in different 
markets may also result from the lack of scientific grading 
of the produce. Price differences due to differences in varie­
ties often tend to be rather large in low-income countries 
where grain is generally marketed without grading. Data 
collected by the governmental age.ncies do not relate to com­
parable varieties of grain and sometimes do not even specify 
the variety. This leads to apparent regional differences 
which originate in a lack of homogeneity in the commod­
ity. There is often a tendency in underdeveloped countries 
to attribute all price differences to speculative elements in 
trade. For the present analysis, a special effort was made 
to acquire prices of uniform varieties for the markets stud­
ied. Despite this effort, the price data have some obvious 
limitations due to the lack of scientific grading. It can, 
however, be said that the condition of homogeneity of 
product is,generally, satisfied." 

Excessive price differences may also occur as a result of 
deficient and poorly disseminated knowledge regarding 
market conditions. This means that the trader is not 
aware of the opportunities for making profits by exploiting 
price differences by means of the movement of goods. In­
complete knowledge may thus result in an inadequate flow 
of goods and hence in price difierences that are greater 
than costs of shipment. This factor is not of much signifi­

29 See Appendix 2, the section 'Problems of Varieties," for a discussion 
of varietal differences. 
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cance in the areas studied, because the traders were found 
to be highly knowledgeable about price movements in vari­
ous market centersA 

In the present study, correlations between prices in differ. 
ent markets are expected to be less than perfect because
of three factors: basic transport costs, temporary transport
bottlenecks, and the resulting uncertainty arising fromtime taken for transport. If the correlations are less than
perfect, it is necessary to determine whether price differ­
ences are greater or smaller than transport costs. This can
be done by examining price differences after deducting 
transport costs. 

If price differences are greater than transport costs, it is 
an indication that the flow of shipments was not adequate
to wipe out price differences. It is then necessary to deter­
mine whether this condition resulted from factors beyond
the control of the trader, such as transport bottlenecks, or
from speculative and monopolistic actions of traders. 

Seasonality of Price M%,ovements
 
Two issues are examined 
 in the analysis of seasonality.

The first is the relatively simple question of whether an
off-seasonal rise it.the prices of agricultural commodities
is excessive in relation to storage costs and, therefore, pro­
vides opportunities to traders to earn abnormal profits.The second and more basic question relates t-) the factors 
that determine the seasonal pattern of prices.

In tackling the issue of the profitability of storage, thefollowing procedure is used. First, the price rse from theharvest season until the postharvest off-season is considered
in relation to the cost of purchasing grain in the harvest 
season and storing it until the off-season. Profits that could
be earned by such a storage policy are estimated by com­
paring the actual off-seasonal price with the cost of storage. 

30 The sources and nature of market information available to traders 
are discussed in Chapter 2. 
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However, this approach assumes a rigid storage policy-­
namely, that all of the purchases are made in the harvest 

season and that all of the sales are made in the off-season 
-which is far from realistic. 

In actual practice the peak period of purchases lasts for 

several weeks, often for two or three months. In addition, 

purchases are made on a minor scale all year round. Nor 

are sales restricted to the week of the highest off-seasonal 

prices. Seasonal lows and highs, though generally concen­
trated in specific time spans, move from week to week and 
month to month in different years and are, therefore, diffi­
cult to predict. Not all traders are skillful in judging the 
periods of the two extremes accurately. Besides, the nature of 
the trade itself does not permit the restriction of purchases 
and sales to these two times. In fact there are a constant 
turnover and a continuous flow of supplies to the consumer 
all year round. Traders buy and sell at prices other than 
the low and the high of the season. The hypothetical esti­
mates, therefore, only show the return from a constant 
purchase and sale policy. 

To bear this out, wherever possible, profit estimates ob­

tained from actual profit and loss statements of the traders 
have been presented and compared with the corresponding 
hypothetical estimates. Profit rates, volume of operations, and 
purchase and sale records of various traders have also been 
analyzed with a view to examining year-to-year and trader­
to-trader uniformity, if any, in storage operations. 

As in the case of regional price differc:nces, in a per­

fectly competitive market, the price in the off-season will 

be equal to the harvest price plus the cost of storing grain 

until the off-season. Under ideal conditions where there is 

no uncertainty about the future, knowledge of an excessive 
price rise would result in an increase in stocks and thus 

keep prices competitive. In such a market, the price pattern 

will be determined by the costs of storage, so that the 

off-seasonal price will be equal to the harvest price plus 
storage costs. However, a major difficulty in applying the 
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methods of regional price analysis to seasonality of prices
is' that the information available to traders about future
prices is nowhere as perfect as that about regional price
differences. Distance in time itself creates difficulties in an­
ticipating accurately various forces which would affect de­
mand and supply in the off-season. 

It is, therefore, hypothesized that an off-seasonal price
rise that exceeds or falls short of storage costs is a function 
of a misestimation of supplies. This error in the estimation 
of the supplies is considered to be a result of one aor 
combination of the following factors: (1) the inadequate
direct intelligence available to traders about the actual 
size of the crop at the time of the harvest when a major
portion of the crop is marketed; (2) the inadequacy of 
the market arrival magnitude as an index of the crop
size, due to (a) the destabilizing behavior of cultivators 
and (b) intermarket flows; and (3) inadequate knowledge
about the storage operations of other traders. 

As an indirect support for the hypothesis of misestima­
tion, crop size in one year is related to the post harvest 
price rise in the following year to determine any signifi­
cant relationship between the size of the andcrop the 
off-seasonal price rise. During the period of this study the 
seasonal price pattern was not left completely to the free
play of market forces but was considerably influenced by
various official policies such as movement restrictions, regu­
lation of the import and distribution of food, price fixation,
and so forth. Wherever such factors seem important, they
have been taken into account in analyzing seasonal varia­
tions in prices. 

Milling Margins 
The analysis of milling efficiency consists of two elements. 

First, it hypothesizes that in a perfect market, price move­ments of paddy and rice would show a perfect correlation. 
We have discussed in the section on market integration
factors which would reduce correlation in the real-world 
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situation. The analysis of milling efficiency is analogous to 
that of market integration. It is assumed that correlations 
may be less than perfect, owing to milling costs. Because of 
milling costs, the prices of rice in any primary market may 
move within the range of plus or minus milling costs in 
relation to the prices of its paddy equivalent, without there 
being any conversion from paddy to rice. The greater the 
milling costs, the larger the range within which the prices 
of rice can move in relation to their paddy equivalents 
without there being any conversion of paddy. This will 
mean a larger "residual term" and a lower correlation 
between rice and paddy prices. High milling costs may be 
a result of a variety of factors. They may result from a tech­
nologically inefficient milling system. They may also be 
caused by underutilization of a milling capacity that may 
be technologically efficient or inefficient. In other words, 
high milling costs may be due to an economically inefficient 
milling sector. In addition to the technological and eco­
nomic causes, high milling costs may also result from such 
factors as government controls, which may influence margins 
in at least two ways. They may legitimize payments such 
as bribes, and they may lead to untimely milling and di­
versification of stocks, thus causing higher storage losses and 
hence higher margins. It is expected that the correlation 
between paddy and rice prices in the primary markets will 
be less than perfect, because of a combination of these 
various factors. The case of milling efficiency is thus some­
what different from that of transportation, in the sense 
that while the trading sector has no direct control over im­
proving either the economic or technological efficiency of 
the transport system, it must play a major role in the 
efficient working of the milling sector. The analysis of 
milling efficiency proposes to deal with the policy impli­
cations of this aspect. 

The second feature of the analysis is the examination 
of the actual size of the margin between paddy and rice 
prices. In a perfectly competitive market, margins between 
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rice and paddy prices will be determined by milling costs 
and the outturn of rice and by-products from paddy. An 
analysis of milling margins may provide special problems
in a real-world situation, because of the existence of a 
range of technologicaily different processing systems with 
different capital and labor requirements and different 
quantitative and qualitative outturns of rice and by-prod­
ucts. These elements are discussed in the analysis. It in­
quires whether the margins between rice prices and their 
paddy equivalents are in fact competitive or whether they 
are higher than they would be in a competitive system.
The analysis attempts to provide some possible explana­
tions for the phenomena that may exist. 
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Geographical Setting
 
and Market Structure,.
 

Location of MarketsandPatternsof IntermaretFtows 

Wheat Markets in Punjab 
wheat markets selected for

The districts in which the 

this study are located-.Ferozepur, Sangrur, Bhatinda, and 

Ludhiana-are major wheat-producing areas. The first three 
in that order. In 

are the largest wheat.producing districts, 
acre yield Gf

yields, the districts surpass the average per 

they occupy a little over a


for the state. Togetherwheat 
third of the wheat acreage in the state and produce approxi­

mately 40 percent of the total wheat production. 
in LudhianaKhanna markets are locatedJagraon and 

Kot Kapura in Bhatinda, and
district, Moga in Ferozepur, 

6 and 7). All five markets
Barnala in Sangrur (Figures 

asfor wheat; Moga is known 
are major assembling centers 

the biggest wheat market in Punjab. All of the markets are 

r,2gulated under the Punjab Agricultural Produce Act and 

are among the oldest regulated markets in India.1 

a1 Each market regulated under the Agricultural Produce Act has 

which growers, traders, and local bodies are
market committee on 
represented. The committees, in their bylaws, define market practices 

and fix market charges payable by various parties. Among the important 
of disputes, licensing of 

functions of the committees are settlement 

market functionaries, and correct weighing of the produce. An attempt 

to centralize wholesale transactions in market yards by
is being made 

popularizing these markets, in order to exercise supervision over trans.
 

actions. Regulation has generally curbed malpractices of traders, brought
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Delhi 

180 Khanna 

215 50 Barno 

215 50 407 Jograon 

247 68 42 19 MOa 

275 96 45 48 281 Kot Kopura 

Figure6. Approximate distances between wheat markets, 
Punjab (in miles) 

Flows of Wheat. During the period of free trade the 
Punjab markets sent wheat to Delhi, Bombay, Gujarat, 
Madhya Pradesh, eastern Uttar Pradesh, Jammu and Kash­
mir, and Himachal Pralesh. The importance of shipments 
to particular centers varied from market to market. Barnala 
sent wheat mainly to the surrounding regions, such as east­
ern Uttar Pradesh, Jammu and Kashmir, Himachal Pra­
desh, and Delhi. It sent very little to Bombay and Gujarat. 
Kot Kapura, Jagraon, and Moga sent wheat mostly to Bom­
bay and Delhi. Kot Kapura also sent substantial quantities 
to Bhopal (Madhya Pradesh). Khanna sent most of its 
wheat to Bombay and Ahmadabad (Gujarat), and some 
to Bangalore (Mysore State). Delhi was not a significant 
market for Khanna. The hinterland of Khanna produces 
mostly a fine variety of wheat, known as the "golden variety," 
which attracted a large number of purchasers from distant

2
markets.

about open auctioning of produce, and resulted in fair returns to 
cultivators. 

3 The data on percentages of arrivals of certain grades in 1963 and 
1964 in the Khanna market for approximately three weeks indicate that 
the top-quality wheat does predominate in Khanna. Two-thirds of the 
arrivals graded were of first grade during the period April 15-30 in 1963 
and 1964, about a fourth of second grade, and none of fourth grade. 
See Cummings, op. cit., p. 69. 
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Wheat was usually sent to an important market within 
a region, for example, to Bombay City, in Maharashtra, or 
to Ahmadabad, in Gujarat. Most of it was consumed locally 
in the terminal markets, but substantial quantities would 
find their way to the smaller centers in the hinterlands. 
This is apparent from the popularity of the Sharbati wheat 
and Basmati rice of Punjab in the countryside of Maharash­
tra and Gujarat. 

Transport Facilities. All five primary markets of wheat 
are located on main lines of the Northern Railway and 
are relatively close to important junctions (Figure 7). 
Barnala is on the Dhuri-Bhatinda line, Kot Kapura on 
the Bhatinda-Ferozepur line, Moga and Jagraon on the 
Ferozepur-Ludhiana line, and Khanna on the Ludhiana-
Delhi line; all are major railway junctions. As all the mar­
kets are on broad-gauge lines, there is no problem of 

transshipment of goods when shipments are sent to major 
Bombay. Despite theseterminal markets like Delhi and 

good railway connections, occasional bottlenecks result from 
the unavailability of freight cars. 

All the Punjab markets are equally well connected by 
roads (Figure 7). Roads run parallel to the railway lines 

of all the primary markets, except Barnala, providing an 

excellent alternative mode of transport. The Grand Trunk 

Road, a major national highway, runs between Delhi and 

Ludhiana. Khanna lies on this road. Moga, Jagraon, and 

Kot Kapura are well linked with the Grand Trunk Road 

by good feeder roads and can, therefore, utilize the high. 

way for the export of goods to terminal markets in Hi­
to Delhi.machal Pradesh and eastern Uttar Pradesh and 

Barnala is the only market that is relatively at a disad­

vantage in road transport because of the lack of a good 

feeder road. 
A good deal of traffic moves by road in Punjab. The uti­

lization of roads is much more intensive in this state than 

in many other: states. Roads are preferred for short 'hauls. 



MAHARASIITRA 

PUJB N HARYANA 

Fgure 7. Rai and road connections between markes, Punjab and MaharashtraSurces: Adapted from National Council of Applied Economic Research,Delhi, 1962), and Techno-Economjc Survey of Maharashfra (New Delhi, 1963). 
T"echnoEconocSuv, o0 ui~ (e" " -- P fab.. (New 
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Most of the shipments of wheat from the primary markets 
to Delhi are made by trucks. 

For long-distance haulage, there is a marked preference 
for railways, for various reasons. First, the difference in the 

cost of shipment by road and by rail becomes much more 

substantial for a long-distance as compared to a short­
distance haul (i.e., less than 300 miles). Second, because of 
various legal restrictions on interstate movement by road, 
the task of shipping by road is formidable when a num­
ber of state boundaries have to be crossed, as in the case of 
a shipment from Punjab to Bombay. 

*Jowar Markets in Maharashtra 

The six primary markets selected from Maharashtra lie 
in a major jowar region of the state. Sailu and Parbhani 
are in Parbhani district, Parli-Vaijanath in Bhir, Latur in 
Osmanabad, Jalna in Aurangabad, and Nanded in Nanded 
district (See Figures 7 and 8). All six markets are regu-

Bombc 

i20 Poono 

370 150 Kolhapur 

280 160 200 Latur 

615 665 200' 63 Parli 

Parbhoni551 601 170 64 

610 659 300 95 122 59 Nonded 

508 558 5 14 43- 101 S'I-U314 i0 

437 486 300 242 179 115 173 72' Joiria 

*No direct railway connections. Dlstafnces ore In rood miles. ­

-,Circuitous road connections. . 

Figure 8. Approximate distances between jowar markets, Maharash. 
tra (in miles) 
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fited under the Hyderabad Agricultural Market Act No.- 2, 
of 1930. They are also among the earliest regulated mar­
kets in India.' The five districts are situated in central 
Maharashtra, traditionally known as the Marathwada re, 
gion. The jowar acreage of the region is a little less than a 
third of the state acreage under jowar, and the region pro­
duces a little over a third of the state's total jowar pro­
duction. 

The Marathwada region lies to the east of the so-called 
scarcity tract, traditionally known as western Maharashtra. 
Rainfall increases as we move from western Maharashtra 
to Marathwada and becomes more dependable. This region 
annually receives between 80 and 45 inches of precipita­
tion. Throughout the tract there has been very little de­
velopment of irrigation. The proportion of irrigated area. 
was only 3 percent in Marathwada in 1956-1957. Less than 
5 percent of the jowar acreage is irrigated in this region. 

Flows of Jowar. During the period of free trade, jowar 
was shipped from the primary markets to a number of con­
suming centers in Maharashtra. All, six markets sent jowar 
to such cities as Poona, Bombay, Kolhapur, and Sangli, in 
Maharashtra, and to various centers in Andhra Pradesh. 
Latur and Nanded sent large quantities to assembling centers 
in Sholapur district. Jalna sent substantial amounts to Gu­
jarat. Jowar was also occasionally sent to Punjab, Uttar 
Pradesh, and Mysore from these.markets. 

Transport Facilities.The state of Maharashtra, compared 
to the rest of India, is in general poorly served by trans­
port. The length of railway lines and roads relative to the 
area, population, and industrial output of the state is lower 
than the all-India average. The state is further plagued 
with a multiplicity of gauges. This necessitates transship. 
ment at the break of gauge points, causing serious han­

8Parli was regulated in 1940, Parbhani in 1942, and Latur as early as 
1931. These markets lie in a region which formed part of the erstwhile 
Hyderabad State, which was well known for its regulation of;grain 
markets. 
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dling problems and delays in shipments. The effectiveness of 
transport facilities depends not only on the availability of 
railway lines and roads but on the number of vehicles. 
Even here Maharashtra lags behind the rest of India. The 
state has 15.7 vehicles per 100 square miles, as against 52 
vehicles in India as a whole. Maharashtra has 47.3 vehicles 
per 100,000 inhabitants, compared to the all-India average 
of 100 vehicles.' 

The four jowar markets selected for this study are con­
nected to major terminal markets in central and southern 
India. Nanded;- Sailu, Parbhani, and Jana lie on the 
Manmad-Sikandarabad line of the Central Railway. Grain 
is sent via Manmad to Bombay, via Dound to Poona, and 
via Kurduwadi to Kolhapur in western Maharashtra. At 
each of these junctions grain is transshipped onto a broad­
gauge line. The line running to Sikandarabad co.mects 
these markets to Hyderabad in Andhra Pradesh and, far­
ther south, to Madras. Until recently there was no rail line 
connecting these markets directly with Madhya Pradesh and 
Vidharbha. It was only in 1364 that a new line was con­
structed between Hingoli and (ihandwa. 

Recently, surfaced roads were constructed connecting the 
four markets with each other and joining them to the main 
roads going toward Poona and Bombay in the west and to 

'Maharashtra has 2.25 miles of railways per 100 square miles, as can­
pared with 2.98 miles in India a whole. With 9 percent of the popula­p 

tion of the counry and a 22.23 percent share in industrial output, the 
state has 7.6 percent of India's railway mileage. In 1958 the state had 
0.17 miles of road per square mile of area, as compared with 0.26 miles 
for all India (National Council of Applied Economic Research, The 
Techno.Economic Survey of 'Maharashtra,1963, pp. 130-145). Partly 
because of the low density of population in relation to geographical 
area, and the high concentration of the industilal output of the state 
in the two cities of Bontbay and Poona the railway mileage appears 
relatively low. However, the fact remains that transport facilities are 
poorly developed, except in the Poona division and the northern half 
of the Bombay division, the heart of the industrial activity of the 
state. 
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Hyderabad in the south. During the period of this study
(i.e., 1955-1956 to 1963-1964) Parbhani was not connected 

with any of the six primary markets by a direct all. 
Weather road. All the roads were of poor quality and with­
out any overbridges, and they usually -were closed in 
monsoons. Even the distance of 50 miles between Sailu 
and Parbhani was not traversed by a direct road. There was 
a road via Jintur which increased the distance to 120 miles. 
The case of Jalna was similar. All-weather roads have been 
constructed between Parbhani and Nanded since 1964. Fig­
ure 7 shows the circuitous nature of the rail and road 
connections between these markets and the rest of the 
state. Jalna was the only market where truck traffic played 
an important role during the period of this study. 

Parli, the major market in Bhir, is a junction of a meter­
gauge and a broad-gauge line. The meter-gauge line runs 
up to Parbhani. The broad gauge-line runs down via the 
Latur road to Hyderabad. The meter-gauge line connecting
Parli with Parbhani makes Parli accessible to all the centers 
to which Parbhani is connected by rail and road (Figure
7). While Parli is connected to Latur and Nanded by a 
motorable road, it is not connected to any other center by 
a good road. The small roads from Parli are closed in 
monsoons. TI e meter-gauge railway, therefore, is the main 
means of cc mmunication with the rest of Maharashtra. 

The sixth market, Latur, is the major market center of 
Osmanabad district. It has been a major assembly center of 
jowr,, cotton, groundnut, gur, and pulses. It is the last 
station on the Latur-Kurduwadi-Miraj narrow-gauge ra;l­
way line (Figure 7). It is thus connected to Sholapur
district and the rest of western Maharashtra. A considerable 
amount of kharif jowar is exported from Latur to the as­
sembly centers in Sholapur to take advantage of the high
prices in those markets. A broad-gauge line going to Hy­
derabad is 20 miles from Latur. Produce to be shipped to 
Andhra Pradesh has to be transferred by truck to this 
broad-gauge line. 
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/:,Rice Markets in West Bengal 

. The five markets selected from West Bengal lie in Burd­

wan and Birbhum districts, which together produce a fifth 
of the state's rice production, and in which over 80 percent 

of the cropped area is under paddy. Burdwan and Guskara 
markets are situated in Burdwan district, while Bolpur, 
Ahmadpur, and Sainthia are in Birbhum district. Calcutta is 

their major terminal market. Some rice is also shipped to 

the coal fields of Bengal and Bihar in the northeast. 
Transport Farilities. All five markets in West Bengal 

are on a loop line of the Eastern Railway and are well 
Burd­connected with Calcutta by rail (Figures 9 and 10). 

wan lies on the Grand Trunk Road and, therefore, has 

also been well connected with Calcutta by road for a 
marketsconsiderable perio' of time. All the remaining 

except Bolpur, though not on major highways, have been 
area by all-weatherconnected with major centers in the 

roads. Because of the unbridged river Ajoy on its western 

side, Bolpur was at a disadvantage in road connections and 

remained more or less isolated until 1961. Since the 

opening of a bridge in 1961 it has been linked with the 
Burdwan, shipments arewestern side of the river. From 

made both by rail and road. Ahmadpur, Guskara, and 

Sainthia sent rice to the coal fields of Bengal and Bihar by 

rail and road and to Calcutta by rail. Until 1961, however, 

Bolpur sent its shipments almost exclusively by rail to 

Calcutta. 

Rice Markets in Tamil Nadu 

Thanjavur, South Arcot, Chingleput, North Arcot, and 

parts of Tiruchirapalli constitute the rice tract of Tamil 

Nadu. Together they occupy approximately two-thirds of the 

state acreage and produce approximately two-thirds of the 
of landproduction. Thanjavur has the highest proportion 


under rice (89.1 percent).
 
con-Almnst all of the alluvial soils of the state are 
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Figure9. Rail and road connections between markets, West Bengal and Tamil NaduSources: Adapted from National Council of Applied 
-

Economic Research, Techno-Econom "Survey of Madras (Madras: Department of Industries, Labour, and Cooperation, 1960), and Na­tional Council of Applied Economic Research, Techno-Economic Survey of West Bengal (New Delhi,
1962). 
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.Calcutta 

67 B8urdwafl 
,90 23 uar 

10 Bolpur100 38 
AhmadpurIIi 44 21 	 I I 

19 8 Sointhia119 52 29 

"Figure 10. Approximate distances between rice markets, 

West Bengal (in miles) 

of the Cauvery in Thanjavur and
centrated in the delta 

in a belt along its bank in Tiruchirapalli. Deltaic alluvial
 

primaryis the most fertile soil of the state. All the 

markets selected from Tamil Nadu, with the exception of 
Kanchipuram is

Tirunelveli, are located in this rice tract. 


in Chingleput district, Kumbakonam in Thanjavur, Cudda­

lore in South Arcot, Tiruchirapalli and Mannachanallur
 

in Tiruchirapalli, and Tirunelveli in Tirunelveli district,
 
Figure

which lies at the southern tip of India (Figure 9). 

11 shows the distance between markets in Tamil Nadu. 

Madras 

5o KanChipurom 

119 92 CuOdolore 

181 160 65 Kumbokonam 

250 192 95 35 Mannergudi 

40 26 TIruvarur160 200 65 
25 35 Than ovur'204 168 83 24 


65 Tiruchlropolll
60 55 30198 160 100 
96 70t ITirunelveli

25 50 22 21523372 

2no Coimbtore
215 190 200 	 165300 280 200 

Figure ii. Approximate distances between rice markets, Tamil Nadu 

(in miles) 



Geographical Setting and Market Structure :41 
F6W."o6f ,-Rice: and Paddy. Unlike the three other states 

:which serve one or two major terminal markets, flows of 
rice are much more dispersed in Tamil Nadu. Markets 
from Chingleput district send a major part of their arrivals 
to Madras. During the period of free trade, however, Madras 
received a major portion of its supplies from the adjoining
districts of West Godavari, Krishna, and Nellore, in Andhra 
Pradesh. In fact, Nellore rice is the most popular variety
in Madras. Cuddalore, a market located in South Arcot, does 
not export much rice. It supplies rice mainly to the local 
population. 

All markets selected from Thanjavur district supply rice 
to Coimbatore district, a major industrial center of Tamil 
Nadu, and to markets in Kerala, Trivendrum, Palghat, Cali­
cut, Trichur, Ernakulam, and Kottayam are the main cen­
ters that receive rice from Tamil Nadu. 

Direct shipments of paddy and rice are made by rail 
and road from Thanjavur to Coimbatore and Kerala. Ti­
ruchiTapalli is a major assembly market. It acquires paddy
locally and from Thanjavur and ships it to Coimbatore and 
Kerala in the form both of paddy and rice." Manna­
chanallur is only seven miles from Tiruchirapalli. It also
 
assembles surplus paddy locally and 
 from Thanjavur and 
sends it to Coimbatore and Kerala. 

Tirunelveli is not a major rice-producing district. It ad­
joins the state of Kerala and the district of Kanyakumari. 

5This pattern of trade, namely importing from Andhra Pradesh and
exporting to Kerala, evolved long before the Madras State (now known 
as Tamil Nadu) was fornced in 1956. Before the reorganization of the 
states, a rice tract in Andhra Pradesh comprising districts of East
Godavari, West Godavari, Krishna, Nellore, and Guntur was in Madras
Province. Malabar, a rice-consuming region of Kerala, was also in the
pravince. Northern districts of the present Tamil Nadu State received 
fi,ae rice from the rice tract of the present state of Andhra Pradesh, and 
eastern districts of Tamil Nadu exported coarse rice to Kerala. The
deficit of the province was met mostly through imports from Burma and
other eastern countries, but hardly ever through imports from other 
provinces within the country. 
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;It sends rice to Nagercoil, in Kanyakumari, and to Triven­

:drum and Kottayam, in Kerala. Rice coming to Nagercoil 

from Tirunelveli is also shipped to Kerala in large quanti­

ties. 
Thus, except for Madras and its satellite primary mar­

kets in Chingleput district, price relations between various 

primary and secondary markets are more indirect in Tamil 
states. Price movements inNadu as compared to other 

Thanjavu' and Tirunelveli may coincide because both are 
same sort of demand con­influenced and affected by the 

there is any direct trade between theditions, not because 
two centers. 

Transport Facilities. The primary markets in Tamil 

in the eastern and southern parts of the state,Nadu are 
which is predominantly served by meter-gauge railway 

is the only market besides Ma­(Figure 9). Tiruchirapalli 
dras City which is served both by broad-gauge and meter­

on gaug railways and is a major railway junction located 

a mvin line. This location, however, creates a lesser problem 

for the transshipment of goods in Tamil Nadu than in other 

the two gauges are not intermixed as theystates, because 
are in other states. Transshipments, therefore, do not have 

to be repeated. 
In the period of free -trade, paddy and rice going from 

Thanjavur district to Coimbatore and Kerala move mostly 
areby railway via Tiruchirapalli. They transferred from 

lines. From Tiruchir­meter-gauge railways to broad-gauge 
and 	 road. Truckspalli the produce moves both by rail 

coming from Kerala and Coimbatore carry rice and paddy 
Often paddy is moved up to Coimba­on their way back. 
then sent to Kerala by railway. Ricetore 	by truck and 

be hauled from TA'uchirpalli to Kerala in two days
can 

days to ship itby truck. It takes almost a week or ten 

by rail. Rail shipments are partirularly difficult at the time 

of the Kuruwai harvest (in September and October). 
season.Freight cars are difficult to acquire in the rainy 
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Paddy is frequently hauled to Kerala in a, relatively wet 
condition and often develops a musty odor. 

Tamil Nadu is better served by roads than most other 
states. The quality of feeder roads in Tamil Nadu is also 
much superior to that in most other states. Road transport,
therefore, plays a good compensatory role in agricultural
export from Tiruchirpalli and Thanjavur. Problems occur 
mainly because of the interstate nature of the rice trade. 
Most of the trucks that ply between Kerala and Tiruchir­
palli are from Kerala. Few trucks from Tiruchirpalli op.
erate between the two states. When freight cars are not 
available, traders are, for the most part, at the mercy of 
incoming vehicles for shipments by road. 

Market Structure 
In India a predominantly large proportion of the food 

produced never leaves the faim but is retained for domestic 
consumption, for seed, for feed, and for payments to agri­
cultural laborers, still usually made in kind. The propor­
tion of the marketed surplus in the total food production
is difficult to estimate accurately, as the quantity retained 
for use on each farm depends on a variety of factors, such 
as the size of the farm and the family, the proportion of 
food grains in the total farm production, and the amount 
of hired labor.' Nor is the absolute quantity retained for
home use constant from one year to another. Even if one 
takes into account population changes which affect rural 
food requirements, year-to-year changes in the crop size
affect marketed surplus in a complex manner. It is often 
noted that a poor crop with a consequent high price may
bring only a small absolute amount to the market if the 
cultivator tends to keep his cash income stable, whereas a 
eSee Dharm Narain, Distributionof the Marketed Surplus of Agricul. 

tural Produce by Size-Level of Holding in India, 1950-51, Institute ofEconomic Growth (Delhi) Occasional Paper (Bombay: Asia Publishing 
House, 1951). 
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large crop and a resulting low market price may le;,d to 
the marketing of a larger absolute quantity. The response 
of the cultivators, however, seems to vary according to the 
size of their holdings. There has recently been sufficient 
evidence to suggest that large farmers market little when 
prices are low and hold stocks in anticipation of future 
higher prices.7 The size of the marketed surplus thus de­
pends upon the relative share of small and large cultivators 
in the marketing, and may thus vary considerably from 
one year to another.8 The various empirical studies of the 
Directorate of Marketing and Inspection of the Ministry 
of Food and Agriculture suggest that the total marketed 
surplus of various food grains may be between a third and 
a half of the total food production in India.9 Thus from 
1955-1956 to 1964-1965 between 20 and 40 million tons of 
food grains passed through the market channels each year. 

The marketed surplus that leaves the farms moves from 
small markets to large urban centers through a multiplicity 
of intermediaries, chiefly in an unprocessed form. There 
is not much standardization of the produce, of the nomen­
clature, or of the various weights and measures used. Lit­
erally thousands of varieties of rice, wheat, and other cereals 
are sold every day that have their prices quoted in a be­
wildering' number of units of measurement. Despite the 
similarities in the marketing of grain thruughout India, 
there are differences not only from one region to another 
but from one grain to another that are both complex and 
interesting. 

A striking feature of the marketing of rice as compared 
to that of wheat and jowar is the relatively unorganized 
and local nature of the trade. Despite its importance in 
consumption over a wide region in India, there are no rice 

TReport on the Pace andPattern of Market Arrivals.
8For a detailed discussion of implications of these various factors see 

Raj Krishna, "Agricultural Price Policy and Economic Development," 
in Southworth and Johnston, op. cit., pp. 509-512. 

9See the marketing series of the Directorate. 
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markets that are comparable to wheat markets like Moga
and Hapur in size and in influence on other, distant mar­
kets. When there is free trade, the Keralites consume 
coarse rice imported from eastern and southern Tamil 
Nadu,.and the Tamilians in the northern part of Tamil 
Nadu import rice from Andhra Pradesh, across the border. 
Most of West Bengal's production is consumed locally, and 
some is imported from neighboring Orissa.10 Traditional 
trade linkages have, therefore, been limited to neighboring 
areas: e.g., between Kerala, Tamil Nadu, and Andhra Pra­
desh; between West Bengal, Orissa, and Assam; and between 
Andhra Pradesh, Maharashtra, and Madhya Pradesh. It is 
only when rice prices are at a record high that there is a
large-scale movement of rice across several states (e.g.,
in 1957, from Andhra Pradesh to Calcutta). Most of the 
trade names of rice are only of local significance. There 
are only a few fine varieties, such as Basmati grown in 
Uttar Pradesh and Punjab, Kamod grown in Madhya Pra­
desh and Maharashtra, Nellore of Andhra Pradesh, and 
Patna of West Bengal, that enter the channels of interstate 
trade. However, the demand for most of these high-priced
varieties is confined to discriminating and comparatively
well-to-do consumers. The turnover tends to be relatively

small, indicating little linking of markets located at long

distances from 
 each other. Of the total rice production, 
only 10 percent of tie crop is of fine variety and about 80 
percent of medium variety; some 60 percent of the crop is 
coarse in quality, low-priced, and commonly consumed by
the masses." 

These characteristics of the rice trade may have evolved 
10Some rice ih smuggled into West Bengal from East Pakistan. How­

ever, there is also considerable movement in the opposite direction. The 
volume of net imports through such channels, therefore, cannot be 
estimated. Some fine rice (e.g., Basmati) is also imported from Uttar 
Pradesh and Punjab. Howevet,-, most of this is eaten by high-income 
urban consumers. 

21Rice Economy of India, p. 9. 

http:Orissa.10
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as a! result of strong preferences for local varieties in most, 
of the areas. However, the dispersal of paddy trade is by 
no means universal. In Andhra Pradesh and Punjab, rice 
markets constitute important assembling centers, whereas in 
West Bengal and to a greater extent in Tamil Nadu, a 
large portion of the paddy surplus is sold directly at the 
paddy fields. Nor are variations in marketing patterns re­
stricted to the paddy trade. 

The marketing patterns of wheat and jowar also show a 
great deal of regional variation. How complex and varied 
the marketing patterns of the three cereals are is illustrated 
in Figures 12-15. In all the cases, the process of conc~ntra-

Figure 12. Traditional channels of rice marketing, Tamjll
Naduru 

tionRbegins with the collection of surpluses from millions 

otf smnall cultivators. The producer either sells his produceat the village site to one of the several types of inter­

mediaries or brings it directly to a wholesale market. The 
produce is then moved to secondary and terminal markets
in a variety of fshions, depending on the network of inter­
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Figure 15. Traditional dw.nnela of jowar marketing, Mahiarashtra 

once or twice a week. The days on which these markets 

meet are fixed, so that itinerant traders can visit the area. 
Most of the transactions in these markets involve small 
quantities; producers sell their surpluses and purchase sup 

plies for their ciaily requirements. Part of the produce is 
purchased by small retailers who, in turn, sell it to the 
nonfarm rural population or, later in the season, back to 

the cultivators themselves. The rest of the produce is 
purchased by intermediaries and finds its way to the whole­
sale market. 

Village markets are very poorly equipped; most of them 
are uncovered and without storage, stallage, or drainage 

facilities. In addition, the roads linking most of these mar­
kets to towns and wholesale markets are so poor that often 
only a bullock cart can travel on them, and even then only 
with considerable ditficulty. Some markets lack roads com­
pletely. Hardly any of these markets have telephones or 
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telegraphic or even postal facilities. Producers from within 
a radius of five or ten miles gather in these markets to
sell their small surpluses. Farmers who have relatively largesurpluses go to larger wholesale markets, but farmers withsmall surpluses do not find that the price difference makes
going to the wholesale market worthwhile. 

Primary Wholesale Markets
 
Wholesale markets are held in 
a fixed place and dailytransact a large volume of business emanating from thevillage markets. Some wholesale markets also serve as as­sembly points for distant producing centers. Most of these

wholesale markets are situated in district or taluka head­quarters or important business centers. These markets are
much better equipped than are the village markets. Theyare generally connected to distant consuming and terminalmarkets by roads and have such other facilities as post andtelegraph offices and, in .ome cases, telephones. Many of
the markets are situated on railway lines. 

Terminal Markets 
Terminal markets are generally situated in large urban

centers where part of the produce is sold for local con,sumption and the rest is forwarded to other consumingcenters. In terminal markets transactions take place mainlyamong traders, instead of between cultivators and traders. 

Share of Village Markets
 
The importance of village 
markets in the assembly ofproduce varies significantly from region to region. Because

of the easy accessibility of primar" markets in Punjab,
very little marketed surplus goes to the village markets.It is estimated that in the districts of Ferozepur, Ludhiana,
Jullundur, and Bhatinda over 80 percent of the wheat sur­plus is sold by cultivators directly in wholesale markets. Incertain areas like Kot Kapura, as much as 95 percent of the
wheat surplus is marketed in a wholesale market directly 
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as against the 56 percent average for all
by the grower, 

total
India. 2 Similarly, as much as three-quarters of the 

paddy arrivals in wholesale markets in Punjab are esti­

mated to be brought by cultivators. In Andha Pradesh the 

82.5 percent. In contrast, 	in Madras,
estimate is as high as 

of the paddy surplus is
and Uttar Pradesh mostOrissa, 

village markets, and 
disposed of by cultivators in small 

larger markets by various middlemen. The 
then moved to 

estimates indicate that only 10 percent of the paddy arrivals
 

in wholesale markets in Tamil Nadu, 20 percent in Orissa,
 
are brought by cultivators.

and 50 percent in Uttar Pradesh 

through middlemen. Maharashtra is some-


The rest come 
the two extremes. Approximately half the 

where between 
paddy arrivals in wholesale markets are believed to be 

of the marketed
brought by cultivators.0 	 The percentage 


the wholesale markets appears

surplus of jowar sold in t, 

be somewhat higher in Maharashtra." 
as much with

The importance of village markets varies 
it does with the area. A cereal such 

the type of grain as 
is morecalls for considerable processingas paddy which 

apt to be mz-keted directly in villages if processing agencies 
In West Bengal, for ex­

exist in the immediate vicinity. 
was 

ample, until recently a large proportion of the paddy 
mar­therefore sold in local village

hand-pounded"5 and was 
kets. In Tamil Nadu, however, despite the fact that hand­

arebeen almost nonexistent, village sales
pounding ha arecontrary to general expectations,predominant, and 
believed to have increased in the recent past. 

levels of primary market sales in 
The 'relatively high 

P Report on the Marketing of 	Wheat, pp. 95-9b. 

Rice Economy of India, p. 19. 

14 This is based on my own observations. See Lele, op. cit., p. 245. 

15 According to the estimates of the Rice Milling Committee, as much 

paddy production of the state was hand­
as 84 percent of the total 
pounded before World War II, and the percentage had declined to 70 

percent in 1953-1954. My conversations with millers suggest that it is 

approximately 30 to 40 percent presently 
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Punjab, Andhra Pradesh, and Maharashtra are usually be­lieved to be due to the spread of market regulation inthese states. In 1958, 33 paddy markets were regulated inAndhra Pradesh, 62 in Punjab, and 114 in Bombay, whereas
in predominantly rice-producing states such as West Bengal
and Tamil Nadu, no paddy markets were regulated. Mar­
ket regulation acts have banned village sales in several ofthese states. However, the decline in village sales is due 
not so much to the nominal abolition of -village sales by
law, as to the more favorable marketing conditions created
in the regulated market yards through the standardization 
of weights and measures, the fixing of market fees, open
auctions, and other marke:t reforms. In all the markets, offi­
cials indicated the difficulties of enforcing the market act to 
prevent village sales. 

By 1966, seventy-nine markets were -iegulated in Tamil
Nadu, most of these for paddy. Nevertheless, paddy arrivalsin these markets have been negligible. Of fifteen regulated
markets in South Arcot district, the proportion of paddy
arrivals, in relation to marketable surplus, wam 0 percent inthree markets, very low in three other markets, less than 5percent in four other markets, and over 20 percent in only
three markets. Such figures are characteristic of all of thedistricts in Tamil Nadu." The prevalence of village sales

in Tamil Nadu seems 
to be due to the presence of a rela­
tively highly developed network 
 of intermediaries at the

village level, in comparison with many other states.
 

Intermediaries at the Village Level 
A variety of agents operate in the assembly of grain sur­plus. There are village traders, itinerant dealers, and com­

mission agents, who usually purchase grain in small village
markets. Their share in the operation is almost negligible
in Punjab and only slightly greater in Maharashtra. In
West Bengal, most of the purchases of paddy in villages1 0From an unpublished document of the Government of Tamil Nadu, 
Department of Agriculture. 
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are made by commission agents of the rice millers lo.zated 
usually receive a fixed commission"in a nearby area, who 

for their delivery. The remaining paddy is sold by culti­

vators directly to village retailers or to millers at the mill 

sites. In Tamil Nadu, however, many different kinds of vil­

lage agents, brokers, commission agents, and their subagents 

purchase paddy for rice millers in villages. There are also 

village retailers, paddy wholesalers, and professional de­

huskers who purchase paddy from cultivators in varying 

amounts. Of all these numerous intermediar.ies, village agents 
agency through­constitute the most important assembling 

out Tamil Nadu. They puichase paddy in villages and then 

move it to major assembling centers, where they sell it 

either to a local rice miller, to a paddy wholesaler, or to an 

agent of a rice miller in a distant terminal market. Vil­

lage traders are kept informed of market conditioi and 

prices through their frequent visits to nearby wholesale 

markets. 
In Madras, unlike West Bengal, paddy wholesalers are ac­

tive in surplus areas, where hey purchase paddy on their 

own or through commissi,. agents and send it to millers in 

secondary and terminal markets. Some traders deal only 

in paddy, while others convert paddy into rice by paying 

fixed milling charges in addition to selling rice locally or 

in terminal markets. 
In Maharashtra, jowar that is not brought to the primary 

markets by cultivators is sold to one of the several inter­

mediaries given in Figure 15. 

Intermediaries in Primary Markets 

The major assembly of grain takes place at the primary 

market level in three of the four states; Tamil Nadu is the 

exception. Two types of traders operate in wheat and jowar 

in primary markets, commission agents and wholesalers. In 

paddy markets rice millers are the major purchasers. 
Commission Agents. Commission agents operate as middle­
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men between the producer and the buyer.17 A cultivator 
usually brings his produce to the shop of the commission 
agent, who grades all the produce that comes to his shop
in various lots, according to such criteria as the size of 
the grain, moisture content, and foreign matter. In regu­
lated markets, sales are held in open auction. Buyers move 
from shop to shop to participate in bidding. In the mar­
kets which are not regulated, sales usually take placm by 
means of private bargaining between interested parties; The 
method of bargaining varies considerably. Traders some­
times use sign language and undercover methods to arrive 
at a price. 

The commission agent receives a commission for his serv­
ices. The manner of payment varies substantially from one 
region to another and also depends upon the nature of the 
transaction. In the regulated markets, the individual who 
pays the marketing charges is determined by the bylaws of 
the market committees. In the regulated markets of Ma­
harashtra a cultivator whose interests a commission agent
supposedly represents in the sale of his produce is required
by law to pay a fixed commission to the commission agent,
whereas in the primary markets of Punjab a purchaser is 
re4uired to pay commission. It may be fair to state that in 
intermarket transactions a commission agent receives a com­
mission from either the purchaser or the seller, depending 
on whose interests he represents in the transaction. In the 
paddy markets of Tamil Nadu and West Bengal, agents who 
purchase paddy in villages for rice millers and wholesalers 
of large market centers usually receive commissions from 
the buyers. The commission, though not fixed by law, usu­
ally is remarkably uniform within a region. In cases of 
primary-terminal transactions, a commission agent who pur­
chases grain in a primary market on behalf of a trader in 

ITA commission agent is known as a Kachha adatya (arhitya or 
adatdar) in the north. He is simply called an adatya in Maharashtra. 

http:buyer.17
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the terminal market receives a commission from the buyer, 

whereas a commission agent who sells grain in the terminal 

market for his principal in the primary market gets paid 

by his principal. However, each case is not always so clear­
acut, and in some cases, a commission agent may receive 

commission from the buyer as well as the seller. 
advance from his commissionA producer receives an 

agent when the produce is brought to the market, and the 

the final disposal of the grain. Regulatedbalance after 
to assuremarkets usually have a provision in their bylaws 

prompt payment to the producer. In some markets of 

market committees have made it obligatoryMaharashtra, 
for the purchaser or the commission agent to pay the culti­

vator's expenses for staying in the market town in case of 

a delay in payment. 
In addition to acting as a middleman, a commission 

agent performs various other functions for the cultivator. He 

usually holds the produce in his warehouse for the culti­
find the going market pricevator if the latter does not 

He also lends money to the cultivator for thesatisfactory. 

latter's consumption and investment needs. The interest rate
 

tocharged on such loans varies considerably from one area 

another. Some traders in West Bengal claimed that they en­

gaged in moneylending simply as a form of nonprice com­

petition and did not charge any interest on the loans; they 

this to be a good way of binding cultivators.considered 
an integral part of marketing,Since moneylending is often 

interest is usually recovered through the proceeds of the 

sale. This practice makes it difficult to determine the in­

terest rate charged on loans. In West Bengal, the amount 
seems to range between 12 per year recovered as interest 

and 18 percent of the value of the loan. Moneylending 

seems to have been on the decline in recent years wherever 

private trade has been suspended. This is partly because 

the suspension of private trade has severed the tradi­
the cultivator.tional relationship between the adatya anu 

has been more dificult when theThe recovery of loans 
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cultivator does not sell his produce through the commission 
agent. Besides, although traders charged interest, noney.
lending did take the form of nonprice competition. Theabolition of private trade has made this competition mean.
ingless. Despite these factors, commission agents claim thattheir advances to cultivators have declined because of theincreased "intrusion" of governmental and cooperative agen­cies into the moneylending business. Many traders in Ma­
harashtra claim that before theeven procurement scheme 
came into existence, loans were of much smaller magnitude,
usually ranging between Rs50 and Rsl00, and were merely
used to induce the producer to retain the same commission 
agent.

In Punjab, the relationship between a cultivator and his
commission agent resembles relationships in the medieval
banking system. It has been customary for a Punjabi culti­
vator to deposit the returns from the sale of his producewith the commission agent. This is usually done as a safety
measure and aas matter of convenience. The cultivator
withdraws money from the Kachha arhitya when he needs

1' 8it. Over a long period of time, commission agents have
discovered that a cultivator rarely withdraws all the de­posits. The agent, therefor,, lends money from these fundsto his customers. Advances are made both for consumption
and investment purposes. It was learned that a cultivator

does not receive any interest on deposits. He pays about
 
12 to 18 percent interest on short-term loans."'
 

The nonprice competition between commission 
 agents
 
IsThis widespread custom of depositing money with arhityas comes
as a surprise, in view 
 of the generally "iccepted picture of over-allpoverty of the agricultural sector. However, the practice indicates therelative prosperity of the Punjabi cultivator, who is not as hard-pressedfor money as his counterpart elsewhere and who often has enoughsurplus income to deposit with a commission agent.19 This is somewhat in conflict with Ralph Cummings' observation.In his study of the Khanna market (op. cit.), Cummings indicates thatsuch advances are made interest-free. He argues that it is only in casesof high.risk loans that any interest is charged. 
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thus ltakes various forms. The adatyas inform their custom­
ersof the prevailing market prices. They provide living 
and dining facilities to cultivators visiting their market 
places. They store produce for the grower if he does not 
find the going market rate satisfactory. In some cases, they 
protect savings and lend money to cultivators. 

Wholesalers. There is little specialization among the func­
tionaries cf the grain trade. Besides acting as intermediaries, 
commission agents also purchase grain on their own account. 
The small-scale operators usually sell their stocks to the 
large wholesalers in the market or to local consumers later 
in the season. In some areas, the difference between a com­
mission agent and a wholesaler is somewhat more clear­
cut than in others. In Punjab, for example, commission 
agents purchase only small quantities on their own account. 
Many wholesalers engage in commission agency only on a 
limited scale. Most of them undertake commission agency 
only if the produce is brought to them. They do not solicit 
customers. 

In Maharashtra, however, many commission agents are 
also major wholesalers who purchase grain on their own 
account or on the account of their principals in the terminal 
mar !ts. Many big wholesalers, who are responsible for a 
major share of the intermarket purchases, are also the major 
commission agents in the market. This mixing of two func­
tions has caused considerable concern among some observ­
ers of the grain trade, who contend that the function of a 
commission igency is in conflict with that of a wholesaler, 
since the former is supposed to represent the interest of 
the seller (i.e., the cultivator) and the latter that of the 
buyer. 0 

20 The Shirname Committee appointed by the Government of Bombay 

State In 1955 recommended that joint licenses should not be given to 
traders. However, most of the regulated markets in Maharashtra still 
continue to issue joint licenses. 
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Role of Intermediaries in Intermarket Flows 
In addition to receiving arrivals from cultivators, primary

markets also receive their arrivals from smaller primary 
markets in the nearby regions. Kot Kapura, in Punjab, re­
ceives arrivals from Jaito, Bariwala, Pharidkot, and Baga
Purana; Jagraon from Raikot; Khanna from Khamaro,
Nabha, Machiwara, Sirhind, and Samrala. Khanna also re­
ceives produce from much larger and more distant markets 
like Amritsar, Jullundur, and Ludhiana. In Maharashtra,
markets in rabi areas such as Sholapur district receive kharif 
jowar from various important primary markets in the 
nearby kharif areas. Being major exporters, these markets 
generally offer slightly higher prices than those prevailing
in small markets that cater chiefly to local demand. 

In most cases the price difference between a small pri­
mary market and a major exporting market may remain 
between Rs2 and Rs3 per quintal. This is usually slightly
higher than the actual cost of shipment between the two
markets, which would amount to approximately Rsl.00 to 
Rsl.50 pcr quintal, depending on the distance. Price differ­
ences which tend to be somewhat greater than transport 
costs can be explained by the working of intermarket trans­
actions. The big assembly markets such as Moga, Khanna, 
and Barsi enjoy the privilege of attracting customers f-rom 
major consuming centers, a situation which has evolved over 
a long period of time. Purchases are made by these consum­
ing market traders in three different ways: 

1. Many traders visit major export mandis in the market 
season because of their reputation as the big assembling
markets. Such a visit itself usually causes a bullish tendency 
in the market. 

2. The assembling markets receive orders from import­
ing centers for large-scale purchases. Traders in these im­
porting centers make a careful survey of various price
quotations received from different assembling markets. There 
is usually keen competition among assembly markets for 
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orders. This keeps prices in various assembly markets on 
a par. If a price quotation from the next assembly market 
is slightly lower, an importer usually shifts to that market. 
However, importers usually do not have contacts with 

smaller primary markets. The price level in small markets 
is determined mainly by the prices prevailing in nearby 

assembly markets. Both cultivators and itinerant traders 

would take their produce to the big assembly markets if 

th.. price in that market were significantly higher than the 

price in the nearby small primary market. 
3. Traders in importing centers advise their agents in as­

sembling markets to purchase grain on their am ount, to be 
season. This type of purchaseshipped to them later in the 

requires that there be mutual understanding and faith 

between the trader and his agent. For instance, when a 

trader directs his counterpart in the assembly market to 

purchase wheat on his behalf, he has to rely on the pri­

mary market agent to make sure that the quality and grade 

specifications are met. Owing particularly to the lack of 

standardization of grades in India, the understanding of the 

buyer plays an important role. An importer or exporter de­

velops confidence in his agent only through personal knowl­
period ofedge and e ' erience in dealing with him over a 

time. When a terminal market trader purchases wheat from 

his agent in the primary market he usually pays part of 

the value down. The balance is usually paid within a 
is ex­month after receiving the shipment. Such credit 

tended by the primary market trader only when he is con­

fident of the honesty and the financial integrity of his 
are made for future delivery, acustomer. When purchases 

buyer in the terminal market has to be assured that he 
who will overbid himwill not be owsmarted by someone 

when prices soar. The very nature of intermarketlater 
that there be mutual un­transactions, therefore, requires 

the transacting individuals.derstanding and trust between 
In addition to the intermarket flows between small and 

large primary markets and between primary and terminal 
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markets, there are direct flows of grain from village mar­kets to secondary and terminal markets. In Tamil Nadu,traders in secondary and terminal markets ",ppear to maketheir purchases directly from villages through numerous com­mission agents, village merchants, and brokers, to whom theyusually pay fixeda commission per bag of paddy pur­chased. Concomitant with this elaborate network of agentsand subagents is the dispersal of milling among a numberof terminal markets located in deficit areas. Terminal mar­kets receive a great deal of paddy that is then convertedinto rice and sold to local customers. There are a largenumber of rice mills in Kerala and Coimbatore that pur­chase paddy from Thanjavur. In addition, there are numer­ous centers such as Tiruchirapalli that may be termedsecondary markets. Traders in these centers purchase paddyfrom a surplus region such as Thanjavur district, convert itinto rice in local mills, and send it to Kerala for sale ontheir own account. In Birbhum (West Bengal) most of thepaddy is assembled locally in primary markets and con­verted into rice before shipment to terminal markets,whereas in Burdwan a large proportion of the exports arein the form of paddy.
The primary market traders and rice millers thus pur­chase both on behalf of their principals in terminal mar­kets and on their own account. After a careful survey of
prices in various markets, traders 
 and millers send riceto their own agents in terminal markets with specific in­structions about when and how much to sell. In theof rice, stocks are 

case
usually held in the form of paddy and
processed just before the shipment is 
 sent to the terminalmarket. Although this is a general pattern when there isfree trade, whenever there are shortages and hence an in­crease in governmental restrictions, there is a tendencyfor the millers to move their rice stocks to the terminalmarkets in the early part of the season to avoid seizure.2 

2 See Report on the Pace and Pattern of Market Arrivals, West
Bengal section. 
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Market Intelligence 

Very few organized agencies exist for the dissemination 
of market intelligence to the trading community in India. 
The foremost traditional channel of market intelligence is 
personal contact. Although crop conditions and prices are re­
ported in newspapers and broadcast on the radio, heaviest 
reliance is placed on information gathered through per­
sonal contacts. A trader in a primary market acquires in­
formation about crop conditions in his region by talking to 
cultivators from nearby villages, who frequently visit his 
shop.

In order to establish trading contacts, traders in primary 
and terminal markets send their agents to various major 
markets. This also enables them to acquire firsthand reports 
on crop outlook and on demand conditions in important 
centers. This has been an age-old practice in the grain 
trade. Once such contacts are established, there is a mutual 
understanding about the free exchange of market intelli­
gence. Traders in primary and terminal markets main­
tain continuous contact through postcards, telegrams, and 
telephone calls. Many traders use printed postcards of a 
Standard format with adequate blanks for filling in price 
and quality specifications. A trader in Khanna stated that he 
sent hundreds of cards a day to various trader. in the peak 
season of marketing. In addition to a trader's own agents 
there are brokers in primary and terminal markets who 
specialize in the collection and dissemination of market in­
telligence. Reliance on brokers for market intelligence is 
much more extensive in Tamil Nadu than in the three other 

.states, where brokers are almost nonexistent. Brokers make 
a careful survey of price and quality differences in various 
shops. Agents visiting market places usually get in touch with 
these brokers to place orders. Brokers earn a commission 
on the volume of sale. 

A trader in a primary market is also on the lookout for 
any orders that his fellow traders may receive from con­
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suming areas. If he notices heavy orders from a particular
terminal market, he usually gets in touch with his own 
counterpart in that terminal market in an effort to receive 
orders." Personal contacts, therefore, appear to be the most 
important means of acquiring market information, although
traders usually mentioned newspapers as the second most 
important source for obtaining an over-all view of the crop
outlook, governmental policies, imports, and general market 
conditions. It is difficult to evaluate the importance of radio 
broadcasts in disseminating market information. Traders oc­
casionally mentioned that they listened to radio broadcasts. 
However, most of them stressed the importance of personal 
contacts and newspapers, in that order. 

Significantly, traders appear to acquire market informa­
tion about areas where they have had traditional trading
links. Traders in West Bengal usually were knowledgeable 
about conditions in Orissa, Bihar, and to a lesser extent in 
Uttar Pradesh. They did not, however, have any trading 
contacts with, or any market information about, any other 
part of India. Similarly, traders and millers in Madras col­
lected market information about conditions only in Kerala 
and Andhra Pradesh. Because the wheat market is much 
more extensive, traders in Punjab collected market informa­
tion from a number of states, such as Uttar Pradesh, Bihar,
Himachal Pradesh, Jammu and Kashmir, Madhya Pradesh, 
Maharashtra, Gujarat, Mysore, and Andhra Pradesh. 

The informatio-, that can be collected by an individual 
trader is limited by the resources available to him and by
the good will he has in the business. Despite a wide net. 
work of traders' associations, it is noteworthy that no private 

2 An interesting account was given by some Khanna traders about 
Uttar Pradesh being flooded with Punjab wheat in 1965 when move. 
ment restrictions between the two states were removed, until supplies
to Jammu, Kashmir, and Himachal werePradesh affected. Prices in 
Uttar Pradesh fell, and supplies had to be diverted from Uttar Pradesh 
to Jammu, Kashmir, and Himachal Pradesh. Many Punjabi traders lost 
heavily in this mad rush of shipments to Uttar Pradesh. 
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agency has emerged to collect and disseminate market in­

formation on a systematic basis. This is mainly because trad­

ers refuse to share their information with others and have 

no confidence in the information they might receive from 

such an organization. 
Almost all traders seem to be willing to exploit new 

sources of supplies or new markets for their own stocks. A 

trader in Sholapur explained that he was the first in the 

district to import corn from Andhra Pradesh after the jowar 

trade was monopolized by the state government at the end 

in demand from villagers who foundof 1964. Corn was 
jowar too expensive to buy. The trader, however, found that 

was known to other traders,within a week after his deal 
there was an influx of corn into Sholapur, causing a tharp 

decline in his margin. 
Because of the very personal nature of the contacts be­

send theirtween trading individuals, traders occasionally 

own agents to reside in other areas for trading purposes. Al­

though this practice is not very widespread, one encounters 

Tamilian traders residing in Maharashtra .vho purchase a 

variety of pulse, for shipment to Tamil Nadu or a handful 

of Puniabi traders in Tamil Nadu who import pulses from 

northern India into Tamil Nadu. 
that the traditionalThe preceding discussion indicates 

complex set of alternativemarket structure provides a 
channels at each stage of marketing. The analytical parts of 

this study examine the extent of the interrelationship be­

tween the various stages of marketing and its effect on com­
to examinepetitiveness. First, however, it is necessary the 

number and size distributions of trading agencies and 

their effect on competitiveness. 



CHATER 3 

Competitiveness of Markets: 
A Hypothesis 

in the present chapter, we specify the conditions under 
which oligopolistic elements may: operate and investigate
whether such conditions are likely to be present in the 
Indian grain trade. 

Characteristicsof Oligopoly 
As is generally known, in oligopoly small numbers, of 

buyers or sellers handle a large share of the total supply
and, therefore, enjoy some degree of monopolistic power.
The oligopolist consequently is in a position to influence 
prices through his actions. As prices are likely to be ma­
nipulated by the oligopolist for his own benefit and the 
manipulations may result in harm to various sections of the 
society, some resentment against oligopolistic elements is 
natural. 

Another feature of oligopoly is awareness on the part of 
the oligopolist that his profits depend upon the actions of 
his rivals. This may lead to two types of situations. It may
result in open oligopoly, a condition in which firms actively 
compete with one another. Or it may encourage the oper­
ators to cooperate and to pursue a common policy which 
will increase the profits of all of the participants in the 
market. In this case oligopoly resembles monopoly to a 
considerable extent, in that the consumer encounters only 
one price and has no alternatives, and prices tend to be 
higher than they would be in the presence of competi­
tion. Collusion need not be explicit and formal. If there 
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are only a few large firms, they realize that the policies of 
one affect those of the others, and may develop a common 
policy without express collaboration. Yet collusion is by no 
means inevitable in oligopoly and is limited by at least 
two factors. First, the number of the firms involved may 
impose a limitation on the success of a collusive policy. As 
the number gets larger, firms may find it impossible to 
develop a common policy, owing to the difficulties in re­
solving conflicts of interests or simply of opinions. The sec­
ond barrier to collusion is the uncertinty that may exist 
concerning the most profitable policy for the industry to 
pursue. This is likely to be of considerable importance in 
cases where the knowledge of market conditions available 
to various members differs substantially. In such a situation 

-there may be reluctance among the more knowledgeable 
traders to divulge information which can be of exclusive 
benefit to them. 

The capacity of the oligopolist to influence prices in a 
manner that is beneficial to him and to maintain such 
prices for a specific length of time depends upon the extent 
to which obstacles prevent new firms from entering the mar­
ket and also upon the extent to which alternative outlets 
are unavailable to the producer. There can be various types 
of barriers to entry. Economies of scale may enable only a 
few firms to exist in the market. Superior entrepreneurs 
may eliminate rivals through their policies and discourage 
newcomers from entering the industry. Control by a few of 
the entire , rily of a productive resource or technical skill 
is another sible barrier to entry. Certain official policies, 
such a&liceming and the granting of an exclusive franchise, 
constitute an additional type of barrier. A heavy capital 
requirement is also an important factor limiting entry into 
an industry. Although the advantages which derive from 
the control of scarce resources are cumulative up to 2 
point, they nevertheless do not often confer permanent power 
to secure subst.ntial monopoly profits or abnormally high 
returns unless they are reinforced by institutional hin. 
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drances to entry,' or by economies of scale. For "if entry -. 
a small scale is feasible, the number of potential rlvals is 
great and price warfare would have to be so widespread
and continuous as to be unprofitable.' In a traditional so. 
ciety there are such institutional factors as caste structure 
or family background which may create barriers to entry.
In the follkwing pages we examine the prevalence of these 
oligopolistic elements in the grain market in India. 

Number of Traders 
Village Markets 
Little systematic information is available on the number 

of traders in village markets in India. Most of these markets 
are not regulated, and in some cases, despite the various 
licensing acts that are enforced by regulated wholesale 
markets in the vicinity, a large number of traders operate
in village markets without licenses. The number of village
traders is not of much interest in Punjab, where most of 
the marketable surplus is sold in the primary markets. 
Even in Maharashtra, traders indicate that there is an in­
creasing trend in the quantities sold in primary markets 
that is greater than can be explained simply by increases 
in production. This increase is believed to be due to the 
increased popularity of regulated markets. It is mainly in 
West Bengal and Madras that the number of commission 
agents and wholesale traders purchasing grain in village 
markets is of interest. However, hardly any information is 
available on their number. This is not only because there 
are nio records of the subject, but also because of the diffi­
culty of making estimates, since numerous commission agents
from nearby primary markets and milling centers (as well 
as from secondary %,ndterminal markets, in the case of 

'Bauer, op. cit., p. 96 
2George J. Stiglzr, The Theory of Price (New York: Macmillan,

1952), p. 228. The existing small firms, therefore, pose as great a threat 
to the oligopolist through the possibillty of expansion as does the entry 
of new rivals. 
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Madras) visit these small village markets. The number thus 
varies considerably from one season to another. Given the 
nature of assembly in these areas, where a great deal of 
marketed surplus is collected directly from paddy fields, one 
would expect there to be a large number of small traders 
to perform the task. This is supported by the data collected 
by the Agro-Economic Research Centre on the number of 
licensed paddy traders in 1959.' Granting that quite a few 
of these traders were concentratee" in several milling centers, 
the number still indicates the )vercrowded nature of the 
grain trade. No such information is available on markets in 
Tamil Nadu. Since most of the purchases are made directly 
in the villages by a relatively complex network of intermedi­
aries, the number is likely to be even larger in Tamil Nadu 

than in West Bengal. 

Primary Markets 

Since the pattern of marketing varies from area to area 
and from cereal to cereal and since the data available for 
various regions lack uniformity, the number of traders can­
not be considered in isolation at different levels of market­
ing. In the final analysis an over-all judgment has to be 
made by consolidating information -ivailable on the num­
ber of traders at different levels. Much more systematic in­
formation is available on the number of traders operating 
in the primary markets than in the village markets, and it 
'illustrates more clearly the overcrowded nature of the 
grain trade. 

Table 1 shows the number of wholesalers and commis­
sion agents in the primary markets of Maharashtra. In the 
regulated markets of Maharashtra, traders are generally 
classified in three categories. "A" type traders can purchase 
produce in any amount. They usually purchase locally and 
export to terminal markets. "B" and "C" type traders are 
small operators. There is usually a limit specified bv the 

t Report on the Pace and Pattern of Market Arrivals,p. 145. 
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Tabik l.Number of traders in primary markets, Maharashtra 1967 

"A" type traders 

Wholesalers­
commission Total "A, "B" and "C"Market Wholesalers agents type traders type trad r 

Latur - 281 281 281
Parli 28 65 93 65Parbhani 31 40 71 108
 
Nanded 
 - II1* 111 193
Sailu 
 - 71* 71 35
Jalna 
 72 115 187 
 176
 

* No breakdown available into wholesalers and wholesalers-commission 
agents.

Source: Information collected by a research investigator from market com­
mittees, 1967.
 

market committee on the size of their operations. The limit
varies from one market to another. Type "A" traders are
either commission agents or wholesalers, or both. As there isnot much specialization of function in the grain trade, many
market committees, in issuing a license, do not make a dis.
tinction between a commission agent and a wholesaler. A
breakdown o_ 'rqders by the type of operation is, therefore,
available for only three of the six markets studied. Even
for these, the figures cannot be presumed to be very exact.
Most of the traders operate both as wholesalers and com­
mission agents, although they are registered either as whole­
salers only or as commission agents only.

Table 1 should therefore be viewed as showing only the
number of traders who operate in a primary market.
total number of traders indicates the number 

The 
of potential

competitors present in a market, since both wholesalers and
commission agents purchase grain their ownon account, 
though in varying quantities.

A similar phenomenon is observed in the markets
Punjab. All the markets except Moga had between 72 and

of 

82 registered traders. Moga had as many as 129. However, 
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of these only 5 were registered as wholesalers in Barnala, 
6 in Kot Kapura, 7 in Khanna, 12 in Jagraon, and 25 in 
Moga. All the others were registered as commission agents. 

It is noteworthy that though the number of traders in 
each of these 11 wholesale markets in Punjab and Ma­
harashtra was so great as to make them overcrowded, it was 
by no means fixed. In fact there is a great deal of year-to­
year variation in the number of licensed traders in the grain 

markets. Table 2 shows the number of licensed traders in 
Parli and Latur over a period of four years. 

Table 2. Changes in number of licensed traders in primary markets, Maha­

rashtra 

Type of 
trader 1959-60 1960-61 1961-62 1962-63 1963-64Market 

Parl Commission 
agents and 
wholesalers 106 10. 116 -,a. n.a. 

62 n.a., n.a."B" 51 78. 
"C" 32 15 15 n.a. n.a. 

Total 189 186 209 n.a. n.a. 

Latur Commission 
agents and 
wholesalers n.a. 298 314 308 301 

156"4B" n.a. 135 143 ' 161 
Total n.a. 433 457 469 457 

n.a.: not available. 
Source: Annual reports of the Agricultural Produce Market Committees of 

Parli and Latur. 

Similar observations have been made by the Agro-
Economic Research Centre in West Bengal regarding the 
number of licensed dealers in paddy in Birbhum district. 
The number of dealers in Bolpur market, which is served 
by a radius of twenty miles, increased from 76 in 1957­
1958 to 87 -in 1958-1959. During the same period the num­
ber in the nearby Saktigarh market in Burdwan district in­
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creased from 62 to 72.' This was attributed to the increased 
profitability of the paddy trade. 

The available evidence on the number of traders ingrain markets thus overwhelmingly indicates the crowded 
nature of the grain trade. It further indicates that the 
numbers increase even more when returns in the trade 
seem more attractive. 

Rice Mills: Numberand Capacity 
Comparable data on the number of rice mills and husk.

ing machines are poor for several reasons. First, there is a
problem of coverage of mills located in remote areas,
partly due to the inaccessibility of the areas but also due 
to licensing and reporting methods. A rice miller is required
to obtain a license to operate a mill prior to the installa­
tion of the mill. Millers often install mills without obtaining
licenses or proceed with installation while their applications
for licenses are pending. The growth of such unlicensed mills,
mainly of single hullers, has been particularly significant in 
the recent past, due to the procurement policies of the govern­
ment. Their effect on milling capacity is discussed later. There
is thus often a delay of a year or two before newly installed 
mills get licenses and are accounted for in the government
statistics. Finally, there are the usual delays in reportin, after
 
a mill receives a license.
 

In addition to the problems of coverage, there is the

problem 
 of defining a rice mill. This definition is of in­
terest, not only from the viewpoint of the number of rice 
mills, but also of milling capacity. It will, therefore, be 
worthwhile to digress at this stage to the subject of defini.
tions. Two types of power-driven rice mills operate in In­
dia: hullers and shellers. 

In the huller which is called the huskiag machine in some states,
the machinery consists of a small sized huller, driven on electric 
or diesel oil motor of 5 to 20 horsepower .... The huller con. 

4Ibid. 
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Isits of two grooved horizontal cylinders set side by side in an 
outer casing. These cylinders revolve at a high speed up to o.'f 
thousand revolutions per minute. One of the cylinders receives t.,,. 
paddy while the other discharges it after the husk has beer, r'e­
moved. The actual husking is effected by a steel blade set in the 
outer casing against which the cylinder revolves. The blade is 
adjustable according to the size of the paddy and the degree of 
hulling required. The product may be passed again through the 
same or another huller for polishing. In the rural areas such single 
huller machines are generally used. . . .There are rice mills of 
the huller type each containing a number of hullers. When paddy 
is converted into rice in a single huller there is a greater percent­
age of broken rice than may be economical and to avoid this the 
paddy is hulled in one huller and the resultant husked rice con­
taining a good proportion of paddy grains is passed through other 
hullers which are so adjusted as to mill rice with least breakage. 
For this reason some mills are equipped with two or four hullers 
each.' 

"In the sheller type of rice mill the dehusking is done 
by grinding the paddy between two stone discs . .. the 
polishing of the husked rice is done by automatic cone 
polishers; the cleaning, dehusking, winnowing, polishing and 
sieving are automatically performed one after another in a 
continuous process and the various products, rice, husk, bran, 
et,:. are separately delivered."8 The cone-polisher sheller 
mills yield a higher outturn than tiraditional hullers with 
considerably less broken rice.7 

Modern sheller mills are equipped with rubber roll shel­
lers instead of underrunner disc shellers. These mills yield 
a slightly higher percentage of rice than is obtained in a 
cone-polisher sheller mill. Modern rice mills did not exist 
in India until early in 1966. 

The governmental statistics on the number of rice mills 
frequently include single hullers in addition to multiple­

5Government of India, Ministry of Food and Agriculture, Report of 
the Rice Milling Committee, 1955, p. 11. 

0 Ibid.7 See pp. 197-199 below for some factual evidence. 
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huller establishments, sheller mills, and huller-sheller com­
binations. Records on the number of single hullers are often
incomplete, as hullers have spread to ruralremote areas.
Data on the number of rice mills are, therefore, often in­
complete and not comparable among areas, as the extent of
underreporting is not uniform in all areas. The data main­
tained by rice millers' associations sometimes do not include 
single hullers in numberthe of rice mills. The reasons
why millers do not consider single hullers as part of
the organized milling sector can be traced to the nature of
controls and the competition between the two types of es­tablishments. In areas where parboiling is prevalent, a rice
mill is distinguished from a husking machine or a single
huller as an establishment equipped with parboiling equip.
ment and a drying yard. Only rice mills with parboiling
facilities purchase paddy on their own account, whereas sin­gle-hulling establishments are used for custom milling of
paddy for a fixed charge. Mills purchasing paddy on their 
own account are required to surrender part of their total
rice prodluction to the government at a fixed price during
periods of levy. Single hullers have no such restrictions,
since in theory they only mill paddy on a custom basis.
 
During periods of control, single hullers have proved to be
 
an alternative channel 
of marketing for two reasons. First,

owners of sing'e hullers often purchase and mill paddy 
on
their account without paying the levy. Second, since prices
fixed by the government have often disregarded market
 
forces, cultivatorc have found it profitable to get paddy con­
verted into rice and sell it in the 
open market. Hundreds
of husking machines, therefore, conduct clandestine busi­
ness without licenses. Rice millers, consequently, consider 
single hullers as constituting a rival agency that has been 
a threat to the milling srctor. In addition to these factors
which have encouraged the emergence of single hullers,
because of the small capital requirements, the single hull­
ers, have been extended to rural areas where the size ofthe market would not permit the establishment of a 
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multiple-huller complex or a sheller mill. In Chapter 6, we 
discuss in detail the effect of changes in the structural com­
position of the milling industry on the economic and tech­
nological efficiency of milling in West Bengal and Tamil 
Nadu. At present we shall confine ourselves to the broader 
question of competition within the given structural envi­
ronment. 

The number of licensed rice mills recorded by the De­
partment of Food show that in 1968 there were 43,425 
hullers, 2,641 underdisc runner shellers, and 3,762 com­
bined huller-sheller mills.8 

Estimates of existing milling capacity vary considerably 
depending on assumptions regarding the sizes of rice mills 
and the hours and days of running mills. Little reliable 
data are available on actual sizes of mills, hourly capacity, 
and the days of operation. The data of the Department of 
Food show that the 49,838 rice mills existing in 1968 had 
a milling capacity of 55.53 milling tons of paddy per ,ar.? 
Although no explanations are provided by the Department 
of how these estimates are obtaine1," t6 arrive at an esti­
mate of 55.53 million tons of paddy, it is assumed that the 
hullers had an average milling capacity of .5 ton of paddy 
per hour and the sheller mills and sheller-huller mills had 
an average milling capacity of 2 tons of paddy per hour, 
and it is further assumed that all the mills operated a 
single 8-hour shift and ran 200 days a year. Yt must be 
pointed out, however, that this estimate actually indicates 
the lower limit of the existing milling capacity. For the aver­
age capacity of single hullers is certainly more than .5ton 
of paddy per hour, as there are a large number of huller 
mills in the orga-nized sector that consist of a battery of 
hullers.. 

8Government of India, Ministry of Food and Agriculture, "Rice Mill. 
ing Industry in India: Proposals for the Fourth Five Year Plan," Ap­
pendix I (unpublished manuscript). 

' Ibid
10Mr. Aggarwal, president of the East India Rice Millers' Association, 
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It must also be noted that these estimates are based on

the number of licensed rice mills. Although estimates vary
regarding the number of unlicensed single hullers, they allpoint to substantial numbers. An extreme case may be that
of West Bengal, where the trade contends that in addition 
to the 6,000 licensed single hullers, there are 6,000 hullers
that operate without a license. This estimate is,not refuted 
by the official sources. 

Further, if the paddy supplies are indeed high in some 
year, it should be possible for the mills to operate for more
than 200 days per year and/or with a shift of more than
8 hours a day, thus introducing a greater upward flexibility
in the existing capacity. Some estimates show that, after
allowing for seed, storage losses at the farm level, and hand­
pounding, 70 percent of the paddy production is available
for machine mills. Even if assumptions are highly con.
servative, the existing capacity seems to have been more
than adequate to take care of the available paddy supplies.
If anything, there was a considerable underutilization ofcapacity in the milling sector. The evidence on the num­
ber of rice mills, on the extent of free entry into the
milling sector as reflected in the enormous increase in their
number, and on the available capacity thus overwhelmingly
suggests that there is likely to be little scope for mo.

nopolistic returns in rice milling. Rather, the maladies s, 
 u co resul! from the multiplicity of small inefficient milh.g

units. We deal with these matters at greater length in Chap
 
ter 6.
 

Share of GrainTradersin NationalIncome 
An altogether different approach to examining monopo­

listic returns in trade would be to examine the share of 
estimates that of the Lotal number of huller mills in India, 2,000 con.
sisted of a battery of 5 hullers each. The capacity of such mills is morelikely to be 2 tons of paddy per hour or more. '1here may also be many
more huller mills larger than single hullers but with fewer than 5
hullers for which no estimates are available. 
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the grain trade in the national income. Little statistical 
information is available on the size of the working force 
in the grain. trade or on the income generated by this 
sector. K. Mukherjiee recently attempted to estimat. the 
average income of a grain trader by using two separate 
methods.11 First, he divided the income accruing to the 
workers in unorganized trade, commerce, and transport­
the closest approximation to the grain trade-in 1959-1960 
and 1962-1963 by the number of the working force in that 
sector in those two years. He concluded that the average 
per capita income of the working force associated with 
the trading sector as a whole was rather low. In fact, it was 
comparable to that of factory labor, rather than of any 
other, more highly paid categories.u 

Since there is no way of determining whether food grain 
traders earn substantially more than the rest of the trading 
sector, Mukherjee attempted to make independent esti­
mates of the income accruing to the grain trade by mak­
ing some rough approximations about the volume of the 
marketed surplus, the average price received by the pro­
ducer and that paid by the consumer, and transport and 
storage costs. He concluded that "unless the working 
force associated with food, grains trade is disproportion­
ately small, it seems quite unlikely that the per capita in­
come in the food grains trade is disproportionately large.'" a 

His statistical calculations support the general contention 
in this chapter that net profits earned by grain traders, 
except for a few in each market, are generally low and re­
flect the widespread underutilization of the supply of labor 
in India. 

The over-all evidence available thus strongly supports 
the view thpt the food grain trade is highly crowded, with 
a great deal more underutilization both in the trading and 

" See K. Mukherjee, "The Food Problem in India: Trade Not the 
Crux of It," F-onomic and Political Weekly, III (April, 1968), 562-564. 

"Ibld., p. 56. 
u lbid.
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the processing sectors than would be justified by the pres'.tnt technology in the trade. It is, however, not enoughto look simply at the number of traders; it is necessary toexamine ihe distribution of their share in the total graintrade, and its effect on competitiveness. 

Degree of Concentration in the Grain Trade 
Despite the general apprehension about the exercise ofoligopolistic forces in grain trade, very little documentation

has been available on the concentration of economic powerin grain trade. Some rudimentary investigations conductedduring the course of this study to examine the degree ofconcentration of volume in trading operations suggest thatin the six markets of Maharashtra approximately 10 per­",nt of the traders handled over half of the total volumeof jowar transactions in the markets. In Barnala (Punjab),only 2 traders handled about half of the wheat transactiorus;in Jagraon, 4 traders; and in Kot Kapura, 5 traders.1 
size of operations of these traders appears 

The 
so large in re­lation to that of others that these figures can be taken asproviding at least a rough indication of the concentration

of the volume in a few hands. Similar information couldnot be obtained in West Bengal and Tamil Nadu, as thestate governments had introduced monopoly procurement
of paddy during the course of this investigation. Since aconsiderable amount of marketed surplus never reachedgovernment hands, millers and traders were most reluctantto disclose their records of purchases and sales. However,C. Mukherjee's study of millers' paddy purchases in Bolpurin 1933-1934 and in 1961-1963 suggests that there probablyhas been an increase in the degree of concentration of therice-milling business in W)est Bengal over the three decades.On the basis of his dat, and other records (not docu­

14 In order to arrive at these estimates, we interviewed major traders 
to acquire information (n their volume of business. The informationthey provided regarding the size of their operations was then verifiedby interviewing market officials and other traders in the market. 
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mented) C. Mukherjee contends that "the control of the 
mills has largely passed on to financially stronger parties, 
mostly of Calcutta, having a wide interstate network of 
procurement and storing centers."' 

It should be noted, however, that if the degree of con­
centration is indicated by the percentage of traders han­
dling half of the total volume of operations in a market 
in a year, Mukherjee's estimate for Bolpur indicates much 
less concentration in rice milling there, as compared to 
wheat trading in Punjab and jowar trading in Maharashtra. 

It may appear at the outset that this apparent concen. 
tration of the volume of trade in a few hands must in­
evitably result in the emergence of oligopolistic elements 
in grain trade. Various factors seem to discourage such a 
phenomenon. The three major factors are: relatively free 
entry into trade, intermarket competition, and lack of co­
operation among traders. 

Entry into Trade 
The factors that may restrict entry into trade in India 

may be classified into three categories: social, governmental, 
and financial. Although there is a preponderance of cer­
tain trading communities in the grain trade in some parts 
of India, this phenomenon is by no means very widespread. 
Table 3 shows the distribution of grain traders among 
various communities in Maharashtra. In the three prirAary 
markets of West Bengal for which data were available, 
54 percent of the rice mills were owned by non-Bengalis (in­
cluding Marwaris) and the rest by Bengalis. Even among 
Bengalis, neither milling nor husking is restricted to any 
particular community. Similarly, in Tamil Nadu, persons 
from various communities, such as Chettiyars, Brahmins, 
Nadars, and Naidus, are observed to be in the paddy trade. 

6Chlittapriya Mukherjee, "Productivity and Profitability of Rice 
Milling Industry in Birbhum," Khadigramodyog,December 1966, p. 248. 
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.Tablt 3. Breakdown of "A" type traders by caste or communily, primary
markets, Maharashtra 

Caste orcommunity Latur Parli ParbhaniNanded Sail. Jalna 
Marwari 79 35 18 43Gujrathi 30 12112 4 6 6Vani 10 3860 .18 6 0 4Jain 2 0 16 '0Komti 4 03 0 0 20Musalman 0 05 3 0: 0ElamReddi 0 514 0 0 /P 0Maratha 0V77 22 15 , 10 16 '19

Rajput 7 1 "_ 
BrahminDhangar 5" 51 4 ''II 00 2 2 20 033 -_ "00Mall 3 >0 0"' 0
Teli 0 -0
1 0 0 0Tamilian 0 '01 0 0". 0 0 0Cooperative so­cieties 15 2 0 2 0 0Other 0 4 4 22 4 0Total 283 93 71 ill 71 187 

Source: Agricultural Produce Market Committees. 

Some high castes have traditionally looked down upontrade as a menial activity. However, this
couraged the entry 
has not dis.


of other nontrading communities intotrade. Although Marwaris and local banias dominate themarkets ;n Punjab, Jats, who are predominantly a com­munity of cultivators, are observed to have entered trade.
Both in Tamil Nadu and Maharashtra, 
 iorme Brahmins areinvolved in the grain trade, although their numbers are

small.


Just as caste has not 
restricted the number of personsentering the grain trade, neither have governmental policiesof licensing effectively
deal 

curbed the rumber of traders whoin food grains. Almost all of the traders who applyfor'a license are granted one upon payment of a license 
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fee.M The purpose of licensing is not so much to restrict 

the number of traders as to make possible the regulation 

and control of the "antisocial" activities of the traders. 

Although the availability of a great deal of capital is an 

asset in trading operations, it is by no means a necessary 

for entering trade. Numerous extamples are en­condition 
amounts of initialcountered of persons who borrow small 

capital from relatives who are traders to start a shop. Em­

.ployees in grain shops frequently aspire to own their own 
urge to be one's own master isbusiness eventually. This 

of small traders who operate,evident in the large crowds 
along with a few big traders, in each primary market." 

The main difference between trading and milling is that 

milling not only requires working capital for purchasing 

paddy but also calls for a great deal of capital for invest­

ment in the mill. Even this does not restrict milling to large 

operators. Rice milling is not limited exclusively to owners 

of rice mills. The leasing of rice mills on an annual basis is 

a common phenomenon among paddy traders and com­

mission agents. In West Bengal mills are usually run by 

individual operators. Even so, approximately one-fourth of 

In Tamil Nadu, joint leasingthe mills are run on lease. 
of mills is much more prevalent. Apart from the custom of 

widespread in the paddy-trade inleasing, partnerships are 
Tamil Nadu, where a big rice mill may be owned by a 

number of partners who conduct their business individually 

and get paddy processed through the jointly owned mill 

at a scheduled rate.18 This type of service is also utilized 

traders who applied for licenses161n Birbhum district, of the 1,751 
in 1959, 1,704 were granted licenses (Report on the Pace and Pattern 

Both in Punjab and Maharashtra regulatedof Market Arrivals,p. 143). 

market committees stated that refusal to grant an operating license was
 

very rare.
 
17 This has been noted by almost every observer of marketing in low­

income countries. See Bauer, op. cit.; Galbraith and Holton, op. cit.; 

Hirsch, op. cit., Lele, op. cit. 
Many mills have been found to maintain two separate accounts,' 

called a milling account and a trading account. The milling account 
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bY:i paddy wholesalers who get paddy milled on a large
scaleand pay a scheduled rate to the mill.2•

,.Onecannot, however, deny the advantages enjoyed bytraders who have a great deal of capital at their disposal.
Capital plays an important role in an unstable marketsituation. It provides better staying power in speculative ac­tions. It enables a trader to acquire more information on
market conditions than his smaller counterpart. It enableshim to provide his own transportation when none is availablein the market. Equally important, it enables him to spreadhis investment and hence his risks on a variety of inventories so as to balance losses with gains. It also enables the trader to
work on a much small.T profit margin than is possible for hissmaller counterpart. This phenomenon,. however, cannot be 
termed an oligopolistic position. 

Intermarket Competition 
The second important factor which discourages the for­mation of oligopolistic elements in trade is the extent ofintermarket competition in transactions. The working of thevillage, primary, and terminal markets led to intermarketcompetition. Traders in the terminal markets make acareful survey of the terms offered by various traders invarious primary markets before they place orders with the

wholesalers in the assembly markets. 
The relative prices in various neighboring primary mar­kets influence the flow of the market arrivals into a primary 

includes the capital cost of machinery, its maintenance charges, and col.lections realized for processing undertaken. In the trading account,details of buying and selling and costs of conversion, profit, and lossare recorded. As part nf the cost of processing, a scheduled rate for aunit of paddy converted into rice is charged and credited to the milling
account. 

" In Mannachanallur town, in Tiruchirapalli district such partner.ships were found to be very common. There are about 500 wholesalersin Tiruchi district and only 120 rice mills. Quite a few mills are operatedby partnerships, and those wholesalers who do not run a mill get their
paddy milled by paying a fixed rate. 
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:market.2 -This seems to be a result of at least two factors. 
First, the network of private contacts provides a highly Lf­
&fiientsystem for the transmission of market intelligence 
-betweenthe main producing centers and their corresponding 
terminal markets. This enables traders from primary and 
terminal markets to choose their orders from highly com­
petitive price bids. Second, due to the prevalence of con­
siderable "excess capacity" in trading firms as well as in 
mills, there is a general tendency among traders and mill­
ers to attempt to acquire the maximum share of the busi­
ness. This was evident in almost all the markets studied. 

In West Bengal, there is considerable evidence of a 
diversion of market flows from one primary market to 
another on the basis of the price differences.2 A similar 
phenomenon has been noticed in the movement of wheat 
arrivals from small primary markets to major assembly 
markets in Punjab.u For the same reason, markets located 
in the predominantly rabi Sholapur district receive kharif 
jowar from the neighboripg kharif districts to take advantageof the favorable prices in Sholapur markets. A similar pat­
tern has been observed in Tamil Nadu, where milling cen­
ters such as Tiruchirapalli and Mannachanallur operate 
mostly on the paddy received from the neighboring Than­
javur district as a result of competitive bidding on prices. 
This competiton, which extends to a number of markets, 
makes oligopolistic forces unworkable. 

Extent of Cooperation 

The third major factor which seems to -make oligopoly 
unworkable is the lack of desire on the part of the traders 
to cooperate for mutual rewards. This is ,evident' from"a 
number of factors. 

20 See Report on the Paceand Patternof Market Arrivals,p. 148; for 
some evidence of this. 

2 Studies conducted by the Agro-Economic Research: Centre, Visvi 
Bharati, Santiniketan, West Bengal (unpublished manuscripts). 

2 See pp. 121-125. 
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Nature and Extent of Partnerships.A familiar feature 
of the grain trade in India is the predominance of single­
family firms. Some investigations were made of th, extent 
and the nature of partnerships in trade by interviewing
traders in various states. In Punjab, the family history 
was gathered of eighteen major firms that handle most of 
the terminal market trade in the five primary markets. Of 
these eighteen firms only six were partnerships involving 
members of more than one family. All the other firms were 
partnerships between immediate members of a family (as 
between brothers or between a father and his sons). Of the 
six partnerships between different families, three were be­
tween a former munim (clerk-manager) and his trader. 
The munim provided the know-how and labor, and the 
trader the finances and good will. It should be noted that 
partnerships are even less prevalent among smaller traders. 

No systematic information of this nature could be col­
lected in Maharashtra, because the jowar and rice trade 
was taken over by the Maharashra government during the 
course of this survey. Many m.rket officials indicated in 
their interviews that there are a number of spurious part­
nerships which exist only on paper to take advantage of the 
basic income-tax deductions allowed to family firms. A 
predominantly large proportion of rice mills in the primary 
markets of West Bengal are single-family operations. As 
was pointed out earlier, even in Tamil Nadu, where joint
leasing of mills is prevalent, it is usually only the milling 
operation which is run jointly, whereas each trader op­
erates on an individual trading account. 

Absence of Trading Organizations. This lack of will­
ingness to cooperate has also been evident in the absence of 
any major traders' organization in India until very re­
cently. 3 The Federation of the All India Foodgrain Deal-

The Grain, Rice, and Oilseeds Merchants' Association in Bombay 
was formed as early as 1899 and remained fairly active in the cotton' 
and oilseed trade. The production estimates of the association were' 
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era' Associations has been vocal only as a spokesman for 
the trading intercv.cs and has concentrated on being a 
pressure group. Ever' this position it acquired only as late 
as the fifties, under the leadership of Hasham Premji, 
who was also a dynamic politician and a social figure. 
Local traders' and millers' associations in the primary mar­
kets function mainly as pressure groups submitting mem­
oranda protesting governmental interference in the grain 
trade. The occasional meetings of the traders' associations 
are poorly attended. Neither the local bodies nor their 
federation has been constructive in bringing about better 
facilities for the traders (such as improved market in­
telligence and production estimates) or in initiating new 
methods or technology in the grain trade. 

Another crucial feature of the grain trade is its extreme 
secretiveness about stock records and profit-loss statements. 
Such secrecy is restricted not only to outsiders but extends 
equally, or probably more rigorously, to fellow traders. Dur­
ing the course of this investigation, no president of a 
traders' organization could persuade other traders to show 
their stock records to us; the presidents were in fact afraid 
of making a strong case for doing so, since it might have 
been thought by their fellow traders to be an intrusion of 
their privacy. In view of this evidence of the apathy of 
traders toward each other, it seems inconceivable that 
organized price maintenance would be very effective in 
the Indian grain trade. A trader's bargaining power seems to 
be limited by the competition that he faces from other 
traders in the same market and from other markets. 

To summarize, this survey of the working of the grain 
trade suggests that the number of trading and processing 
agencies is indeed very high and results in a great deal of 
underutilization of capacity. This, in all likelihood, leads to 
very keen competition for the acquisition of the maximum 

frequently more accurate than the official estimates. It never, however, 
became an effective organization of grain traders. 

http:intercv.cs
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share of the total volume of trade. Although the share 
handled by individual traders is unequally distributed, 
thete is no reason to believe that this is either a cause or a 
consequence of a lack of competitiveness. This contention is 
supported by widespread evidence of (1) a good private
network of market intelligence which efficiently transmits 
information about intermarket price differences, (2) free 
entry into the grain trade, and (3) the extreme self-interest 
of traders, which generally discourages collusive actions 
on their part. 

The following chapters present statistical evidence re­
garding interspatial, intertemporal, and interproduct price 
differences that lend further support to this hypothesis. 



,i CHAPTER 4 

Market Integration: A Case 
of Regional Efficiency 

In examining the efficiency of a marketing system, one must 

inevitably look at the degree to which various village, primary, 

secondatry, and terminal markets are related to each other. A 

vast body of statistical data exists in India regarding prices of 

agriculturad commodities in hundreds of primary, secondary, 

and terminal markets. Nevertheless, to using these records for 

of the market system requires muchtesting the efficiency 
painstaking work, owing to the various limitations of the price 

reccrds, which are discussed in detail in Appendix 2. It is 

proposed here to utilize these data for examining the inter­

relationship among prices in several agricultural markets. It 

is hypothesized that the prices of a cereal in any single market 
cereal in other are closely related to the prices of the same 

markets. It is further hypothesized that because of the com­

petitive nature of the wholesale trade, the differences between 

prices at any two stages of marketing do not tend to be greater 

than the costs of marketing. In this view, price differences 

between a village level market and a primary market or be­

tween a primary market and a terminal market are not greater 

than the costs of handling and transport between the two 

points. The analysis of price differences between regions and 

between stages of marketing is based on the methodological 

procedures outlined in the introductory chapter. 

Village-Level PriceFormation 

Data on village-level prices in India are relatively scanty and 

generally of poor quality. Occasional village-level surveys con­
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ducted by departments of agriculture and the agroeconomic
research centers provide data for short time spans and, there.
fore, do not lend themselves to comparisons over long periods
of time. The major source of village-level prices is, therefore,
the farm (harvest) prices collected by the departments of
agriculture or statistics at the state level. Prices at which pro­
ducers sell their produce at the village site during a specified
harvest period are collected from selected villages in each
district. A single average district-level price is worked out by
taking a simple arithmetic average of the several village-level
prices. Average farm prices for a state are worked out for each 
crop as a weighted average of the district farm (harvest) prices
by using district production figures for the current year as 
weights. 
Data on farm harvest prices, as available at present, are not
comparable over time and space. This is because most of the state
governments have not yet specified varieties and qualities of the
commodities for which farm (harvest) prices are collected. As suchthe varieties and qualities for which farm harvest prices are col.lected . . are likely to change from year to year. Besides, prices
are collected for a number of varieties and qualities of the same
commodity for each of the selected centers in a district. Thus, thedistrict and state farm (harvest) prices are averages of a numberof varieties which render them incomparable with prices like

wholesale prices which generally relate to one variety.'
 
Besides, the farm prices represent averages for more than oneharvest when more than one crop is raised in an agricultural 
year. The prices also rely heavily on the cultivator's mem­ory, and since units of measurement are fairly arbitrary
in rural areas, provide only a rough indication of the gen­
eral price levels prevailing in villages during harvest times.
Despite all these limitations, farm prices are the only avail­
able source of information on village-level prices which 
applies to several regions and several years. 

Government of India, Ministry of Food and Agriculture, Economic 
Survey of Indian Agriculture, 1959-60, July 1961, p. 138. 
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The farm-level prices of rice and paddy in West Bengal and 
Tamil Nadu and of jowar in Maharashtra are compared here 
with market prices at harvest time in primary markets located 
in the same district. Since over 90 percent (and in some cases 
as much as 95 percent) of the marketed surplus of wheat in 
Punjab is taken to primary wholesale markets for sale, such 
comparisons between village and primary market prices are 
of little significance in Punjab.' 

The harvest prices of jowar available at the Department 
of Agriculture in Maharashtra are averages of the prices 
received during kharif and rabi harvests.' In all the mar­
kets except Nanded, district farm prices show a close cor­
respondence with the wholesale prices in the primary 
markets. The lower farm prices in Nanded may be due to 
the fact that Nanded p,QoIuces more kharif jowar, the prices 
of which are usually lower than those of rabi jowar. Al­
though the averages for the districts are not weighted by the 
amount produced, cultivators may have arbitrarily weighted 
the average harvest prices by the quantities that they sold in 
the two harvests. 

The wholesale and farm prices of rice in West Bengal 
show a less precise relationship. The district averages of 
farm prices were lower than wholesale market prices in 
Burdwan in 1956 and 1958, and in Birbhum in 1956 and 
1957. In Burdwan farm prices and market (wholesale) 
prices showed a close correspondence in 1955, 1957, 1960, 
and 1961, and in Birbhum in 1960 and 1961. Farm prices 
were, however, higher than wholesale market prices in 1959 
and 1962 in Burdwan, and in 1958, 1959, and 1962 in Birb­
hum. It should be noted that in 1957, 1958, and 1959 

2See pp. 18-154. 
8See Uma J. Lele, Working of Grain Markets in Some Selected States, 

India, 1955-1956 to 1964-1965, Cornell University-USAID Prices Re­
search Project, Occasional Paper No. 12, Cornell University, Depart­
ment of Agricultural Economics, Dec. 1968 (hereafter referred to as 
Occasional Paper 12), pp. 128, 164, 232, and 23, for data ot farm 
harvest prices in Maharashtra, West Bengal, and Tamil Nadu. 
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there was .a restriction on the export of paddy and rice 
from the surplus districts such as Burdwan and Birbhum. 
In ,1958 and 1959 ceiling prices of paddy and rice were 
fixed by the government. In 1958 market reporters re­
corded the open market prices of rice as the actual market 
prices. In 1959, however, they recorded the statutory maxi­
mum prices of rice as the prevailing market prices in the 
primary markets. In both years, however, the farm harvest 
prices collected by the Department of Agriculture were 
recorded as the actual prices received by cultivators. These 
prices are higher than the ceiling prices of rice fixed by the 
West Bengal government in Burdwan and Birbhum in 1958­
1959. In fact these prices are even higher than the ceiling 
fixed for fine-quality rice. The harvest prices collected from 
millers located in all the five primary markets also show that 
in 1959, millers paid higher prices for paddy in the whole­
sale markets than the statutory maximum set by the gov­
ernment. The various price quotations thus show that both 
in 1958 and 1959 open market prices at the village level as 
well as at the market level were higher than statutory 
ceiling prices, but that in 1958 farm prices were lower than 
market prices, whereas in 1959 they were higher. The higher 
farm-level prices in 1959 may have been due to the in­
creased tendency of millers to purchase in the villages to 
avoid controls at the market level. As 1959 was the second 
successive poor crop year in West Bengal, the pressure on 
supplies had increased and had to be reflected in higher 
farm prices. In 1959 the farm harvest prices for Burdwan 
and Birbhum districts showed greater disparity than in any 
other year for which data were examined. This seems to 
have been a result of interdistrict movement restrictions, 
which created varying supply imbalances in the two sur­
plus regions. The, higher farm prices in 1962 may also 
have been due to a poor rice crop and the consequent 

.4 See Report on the Pace and Patternof Market Arrivals,West Bengal 
section, pp. 144-145, for some evidence on this. 
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pressure on supplies. The available evidence, though con­
fusing at first, suggests that village-level prices in West 
Bengal are generally determined by competitive bidding 
and reflect the supply and demand conditions in the mar­
ket. 

Farm prices in Tarail Nadu present an equally con­
fusing picture at the outset. The farm prices almost al­
ways seem lower tha the wholesale market prices of sort 
i paddy. They were frequently equal to the wholesale 
prices of sort ii paddy. In a few cases, as in Chingleput in 
19V7-1958 and in South Arcot in 1959-1960, farm prices 
seem much lower than the wholesale prices in the primary 
markets. However, there are a number of instances in 
which the average district farm price remained higher than 
wholesale market prices: e.g., Chingleput, South Arcot, and 
Tirunelveli prices in 1956-1957; South Arcot, Thanjavur, 
and Tirunelveli prices in 1957-1958. 

Several features should be stressed in the comparison of 
farm prices and wholesale prices in Tamil Nadu. First, since 
the farm price for a district is not only an average 
of several prices in a harvest but also of prices of several 
varieties and of several harvests within an agricultural year, 
the farm prices are much less homogeneous in Tamil 
Nadu than in West Bengal and Maharashtra. It is, never­
theless, noteworthy that the farm prices are usually much 
lower than the wholesale prices of sort i paddy but show 
a reasonable parity with the wholesale prices of sort ii 
paddy. This seems to be a result of the predominance of 
second-grade rice in the paddy trade.5 The higher farm 
prices in several years could be due to the heavy purchases 
by millers and traders at the village site.' A careful analysis 

'See Chapter 5, n. 33, below. 
There have been several similar cases in which prices in village 

markets in Thanjavur, a major supplier to Kerala during the period of 
free trade, remained higher than those in Kerala markets. This was 
mainly because of speculative buying by Kerala traders in Thanjavur. 
See University of Madras, Agricultural Economics Research Centre, 
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of apparently confusing farm and wholesale market prices 
in these three 'states shows a rather close :relationship be­
tween the prices at the two levels of marketing. 

PriceFormationin WholesaleMarkets 

A much more rigorous statistical analysis is possible of 
the relationship among prices in various piimary markets 
and between prices in primary and terminal markets. The 
degree to which price formation in one market is de­
pendent on prices in other markets is estimated by cal­
culating correlation coefficients between weekly wholesale 
prices in these markets. 

As an example, Table 4 shows a correlation matrix for 

Table 4. Correlation (r) matrix for weekly wholesale prices of wheat, Punjab 
and Delhi, January 1955-December 1965 (n - 569) 

Kot 
Market Moga Khanna Barnala Kapura Jagraon Delhi 

bMoga 
Khanna 

1.00 0.94 
1.00 

0.97 
0.92 

0.97 
0.92 

0.97 
0.94 

0.95 
0.90 

Barnala 
Kot Kapura 
Jagraon 
Delhi 

1.00 0.95 
1.00 

0.96 
0.96 
1.00 

0.94 
0.95 
0.94 
1.00 

wheat price3 between various primary markets in Punjab and 
their terminal market Delhi. Table 5 shows the frequency 
distribution of correlation coefficients (r) between various 
primary and terminal markets. The table includes cor­
relation coefficients between primary market prices and 
terminal market prices of wheat, rice, jowar, and paddy of 
different varieties and grades. All the correlations are for 
the period 1955-1956 to 1964-1965. In some cases continu­

"A Decade (1950-1960) of Prices of Rice in the Southern Region," 

March 1963 (a mimeographed research paper). 
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Table 5. Frequency and percentage distribution of 
correlation coefficients between primary-primary 
and primary-terminal market prices, 1955-1956 
to 1964-1965 

r Frequency Percentage 

0,65-0.69 1 1.0 
0.70-:0.75 7 6.0 
0.76-0.80 7 6.0 
0.81-0.85 15 13.0 
0.86-0.90 20 17.0' 
0.91-0.95 34 29.0 
0.96-1.00 33 28.0 

Total 117 100.0 

oUS data were not available for specific markets over the 
entire period. Therefore, individual correlations rather 
than' matrices were calculated between pairs of markets. 
These are also included in the table. The data refer to 
22 primary markets and 4 terminal markets of rice, wheat, 
and jowar. However, since correlations were calculated 
for prices of rice, wheat, jowar, and paddy of comparable 
grades and varieties, altogether 44 sets of primary market 
prices and 7 sets of terminal market prices were consi­
dered. 

The table shows that well over half the correlations 
are over 0.90, and nearly 90 percei.t over 0.80. The high 

ce­correlation coefficients between prices of !individual 
reals in various markets strongly support the hypothesis of 
competitiveness in grain markets. Figure 16 illustrates the 

point graphically in the case of Punjab. The differences in 
the degrees of correlation between prices, however, need 
further elaboration to bring out the nature of price differ­
ences in the Indian grain market. 

Degree of Competitiveness Within a Market 

on the basis of records colCorrelations were calculated 
lected directly from prominent millers. o the prices they,. 

http:0.96-1.00
http:0.91-0.95
http:0.86-0.90
http:0.81-0.85
http:0.76-0.80
http:0.70-:0.75
http:0,65-0.69
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Figure. 16. Punjab and Delhi weekly wholesale. wheat prices, January 1956--December96 :
Source. Government of India, Ministry of Food and Agriculture, Bureau of Economics and "Statistics, and' Axri-n.* 

cultural Produce Market Committee Moga., 
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paid to cultivators during the harvest months (January and 
February) for the purchase of paddy. Such records are of 
considerable value in studying various aspects of market in­
tegration. (1) A comparison of prices paid by millers in 
,,arious primary markets shows the degree of interdepend­
ence between these markets in price formation at the 
miller's level and thus provides further verification of the 
hypothesis of over-all competitiveness in paddy marketing. 
(2) A comparison of prices paid by millers with whole­

sale paddy prices prevailing in the same market tells us 
something about the presence of monopolistic elements, 
if any, in the market since such monopolistic forces are 
bound to be reflected in the effective prices paid by 
nillers. As the millers' price records are maintained only 

for their own use and are not meant to be submitted to 
any official agency-in contrast to stock records-there is 
an element of reliability in these data which is of con­
siderable value in judging the extent of competitiveness in 
the primary markets. 

The correlations between six series of millers' prices 
were above 0.90 in 13 of the 15 cases, and only slightly be­
low 0.90 in the remaining 2 cases. 

Role of Varietal Differences 

The importance of variety specification in correlation co­
efficients is abundantly illustrated by the price relations 
of the three cereals in all four states. Correlation coefficients 
in Table 4 are of dara prices, for all Punjab markets ex­
cept Khanna, where for lack of dara quotations for 1955 
and 1956, medium-variety prices are used. Coefficients cal. 
culated by using dara prices for Khanna and elsewhere 'for 
later years show higher correlations than the correlations 
between medium-variety prices in Khanna and dara prices 
elsewhere (Table 4). Similar comparisons show that farm 
prices in Moga are slightly better related to medium-grade 
prices in Khanna.7 Dara prices in Delhi show a slightly 

Both farm and medium grades are superior to dara wheat. 
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better correlation with dara prices 
 in:the- primary, mar­kets in Punjab than do farm and farm special prices in 
Delhi. As the correlations between markets are generally
very high, the differences in correlation coefficients due to
varietal differences are very small. This is because in Pun.
jab and Delhi prices of different varieties of wheat move
fairly closely with one another within a market and be­
tween various markets. For example, wholesale prices of dara 
wheat in Delhi show a correlation coefficient of 0.96 with farm
prices in Delhi, and of 0.93 with farm special prices. Farm
prices show a correlation of 0.98 with farm special prices
in the same market.
 

The importance of varieties 
 in the determination of
price differences is also shown by rice prices in West Ben­
gal. Prices of the Kalma variety were used ir calculating
the correlation matrix between primary markets and Cal­
cutta. For the period preceding 1961, Calcutta prices were
available only for the Nagra variety, and Sainthia prices
only for the Bhasmanik variety. Both of these varieties 
are of medium grade and are usually valued on a par with
Kalma. Correlations between Nagra prices in Calcutta and
Kalma prices in Guskara and Burdwan, and between Bhas­
manik prices in Sainthia and Kalma prices in Burdwan,
Guskara, and Sainthia are slightly lower than those be­
tween Kalma prices. In the case of Bhasmanik prices, thedifference between coefficients is much more obvious. The
correlation coefficients between Sainthia and other markets 
are much higher when Sainthia prices are of the Kalma variety
than when they are of the Bhasmanik variety.

In the cases of both Delhi and Calcutta, the supplies are
received predominantly from a single major source, as 
from the neighboring area of Punjab Uttar Pradesh toor 
Delhi, and hr.om the neighboring district of Birbhum, Burd­
wan, Bankura, Midnapore, or 24-Parganas to Calcutta. Vari­

8Uttar Pradesh wheat comes mostly from Chandousi, Hapur, and 
other areas bordering on the district of Ambala in Vunjab. 
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are, therefore, much less pronounced thanetal differences 
those noted for wheat and jowar prices in Bombay and rice 
prices in Tamil Nadu. We shall consider the effect of 
these varietal factors on the apparent market integration. 
The correlation matrix for jowar prices shows a very high 
degree of correlation between prices in various primary 
markets. Bombay prices of jowar, however, show a some­
what lower correlation with the primary market prices. It is 

noteworthy that the correlation coefficients between Bom­
bay and the various primary markets show a remarkable 

that similar results were ob­consistency. It is of interest 
tained in an earlier study of jowar price movements in 
Bombay and Sholapur district, although the difference be­
tween terminal-primary and primary-primary correlations 
was a little less than that obtained here.' In the present 

acase, Bombay prices refer to rabi white jowar, which is 

much less specific category than the trade category "Shola­

pur jowar" used in the earlier analysis. Bombay receives rabi 

white jowar, not only from the markets in Marathwada, but 

also from Ahmadnagar, Satara, Sangli, and Sholapur districts 

in western Maharashtra, and from several other markets in 
great deal ofVidharbha and Madhya Pradesh. There is a 

the rabi white grown in differentdifference in varieties 
regions, which arises from variations in soil, weather con­

ditions, rainfall, and cultivating practices. In fact, so fine 
this categoryare the distinctions between varieties within 

of jowar that over a period of yeais an elaborate nomen­
in the rabi white jowar trade consist­clature has evolved 

ing of numerous subcategories of the variety. It classifies 

the grain according to its color, luster, boldness or size, and 

even according to the places of its origin. Conceivably 
therefore, this type of classification results in a somewhat 

lower correlation between Bombay prices and prices in the 

primary markets. Just as Bombay has a diverse pattern of 

imports, the primary markets have a diverse pattern of 

' Lele, "Traders of Sholapur," p. 261. 
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exports. These markets in- Marathwada export not only to 
Bombay, but also to Kolhapur, Sangli, Sholapur, Miraj, Po­
ona, and Nagpur in Maharashtra, and in addition, to several 
places in Andhra Pradesh, Gujarat, and Mysore. The price 
levels in these markets are, therefore, not determined 
by price signals in Bombay City to the same extent as are 
the rice prices in Burdwan and Birbhum districts by those 
in Calcutta. 

. Variety specifications for wheat in Bombay are much 
better articulated and price differences are much more pro­
nounced than for jowar. This results from a lack of homo­
geneity in wheat varieties as well as from the fact that the 
wheat market in Bombay, particularly for superior varie­
ties, consists of higher-income consumers, whose varietal 
preferences exert a much greater influence on demand, 
and hence on prices of various categories of wheat. In 
periods of completely free trade Bombay received wheat 
in considerable quantities from Madhya Pradesh, Uttar Pra­
desh, and Punjab. There is, however, a considerable differ­
ence between the wheat received from Madhya Pradesh 
and that received from Uttar Pradesh and Punjab. Prices of 
wheat in Bombay, therefore, apply to less homogeneous 
types of grains. This is reflected in the correlation coeffici­
ents between Bombay and Punjab prices. A correlation coeffi­
cient calculated for the period April 1961 to March 1964-a 
period of free trade between Punjab and Bombay-between 
prices of the variety in Bombay and Moga shows a correlation 
of 0.88. This is much lower than correlations obtained be­
tween Delhi and Punjab. (See Table 4.) However, the dif­
ferences between correlations calculated by using prices of 
two different varieties in Bombay and Moga markets are even 
greater. Moga dara prices show a correlation of 0.80 with 
Bombay Sharbati prices for the same period, compared to a 
correlation of 0.92 for the same varieties between Delhi and 
Moga. This is because varietal differences lead to much 
greater price differences in Bombay than in either Delhi or 
the primary markets of what. Prices of the farm and the dara 
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variety in Bombay differed by as much as !Rsl4.00 per quintal 
in Bombay, whereas the maximum difference between the' 
prices of the two varieties was Rs9.00 per quintal in Delhi. 
The price difference between the two varieties ranged be­
tween Rs2.00 and Rs4.00 in Moga. 

The importance of varietal differences in determining 
the degree of correlation is further illustrated by a compari­
son of correlation coefficients for rice in West Bengal and 
Tamil Nadu. It should be recalled that among the Tamil 

Nadu markets, Mannergudi and Tiruvarur are located in 
Thanjavur district and send rice to Kerala and Coimbatore. 

These markets also ship paddy to Tiruchirapalli, most of 
which finds its way into the deficit areas in western Tamil 
Nadu or Kerala, in the form of either paddy or rice. 
Kanchipuram sends rice to Madras but is relatively unim­
portant in terms of the total rice supply received by the 
city. Cuddalore, in South Arcot district, is not an exporter 
but is important as a local supplier to the South Arcot 

district. Because patterns of market flow are so diverse, the 

correlations in Tamil Nadu are slightly lower than those 
obtained in West Bengal. Similar correlations calculated for 

rice prices in Kumbakonam and Tiruchirapalli (n = 100 
from January 1959-December 1960) show a correlation of 

0.84. A correlation between Tirunelveli and Tiruchirapalli 
(n = 86 from May 1956-January 1958) shows a correla­

tion of 0.81. Unlike those in West Bengal and Punjab, 
prices in the markets in Tamil Nadu apply to a great num­

ber of varieties, including Sirumani, Kichili samba, Vella­

kar, Vayakondan, Vadan samba, Garudan samba, Chingleput 
samba, Kudiraival, Nellore samba, White Sirumani, and 

many more. Correlations between Madras and the primary 

markets are high, although there was little flow of rice to 

Madras from anywhere but the Chingleput district. One 

Madras price series for boiled rice applies to the Andhra 

variety and another to the superfine variety. 
A similar analysis examined the relationship of paddy 

prices in various primary and secondary markets in Tamil 
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Nadu. Paddy prices were collected for two grades: sort x 
and sort ,,. As in the case of rice prices, paddy prices of 
the same variety were no available for a number of mar­
kets and were not always continuous. An attempt was 
made to collect records for as great a number of weeks 
for as many markets as possible. Correlations for sort x 
and sort ii paddy in some primary markets for which con­
tinuous data were available are also fairly high. 
:A correlation coefficient was calculated between sort x 

paddy prices in Tiruchirapalli and Mannachanallur, which 
is- an important market center in Tiruchirapalli district 
only ten miles from the town of Tiruchirapalli. Weekly 
prices for a one-year period showed a correlation of 0.95 
between the two markets. The case of Tiruchirpalli and 
Mannachanallur is almost a textbook case of perfect compe­
tition. There is perfect flow between the two markets, and 
perfect knowledge in each about conditions in the other 
market, mainly because of the short distance between the 
two, but also because of the fact that these two markets 
are influenced by almost identical factors, as a result of 
their pattern of purchasing local and Thanjavur paddy 
and exporting it to Kerala and Coimbatore. The two mar­
kets enjoy identical transport facilities; both use the Tiru­
chirpalli railway junction and rely on Kerala trucks for 
exports. But most important, they satisfy the condition of 
homogeneity of product because of their proximity to 
each other and their pattern of acquiring paddy supplies. 

It should be noted that sort i paddy prices also show 
a fairly high correlation between markets. Tirunelveli, for 
many reasons, shows somewhat lower correlations with the 
rest of the markets. First, the varieties common in Tirunel­
veli, such as Ponnuruvi and Annaikomban, are not very 
common in the rest of Tamil Nadu. Second, the crop sea­
sons in Tirunelveli are somewhat different. Samba crop, 
which is harvested in Chingleput, South Arcot, and Thanja­
vur districts in January-February, is harvested in Tirunel­
veli in March-April. Third, there is no significant flow of 
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either rice or paddy between the rest of Tamil Nadu and 
aTirunelveli. Because Tirunelveli is adjacent to Kerala, 

state very deficient in rice, a great deal of paddy and rice 
flows to Kerala from Tirunelveli. 

Movement Restrictions 
Apart from varietal differences, lower degrees of correla­

tion may be due to movement restrictions. Correlations 
were calculated between Moga and Bombay wheat prices 
for three periods. There was a free flow of wheat between 
Punjab and Bombay in the first and third periods, i.e., 
between January 1956 and March 1957, and between April 
1961 and March 1964. Because of zonal restrictions, there 
was no flow of wheat on private account during the second 
period,10 i.e., between April 1958 and March 1961. 

areAlthough correlations available for all three periods 
only between prices of two varieties that are not strictly 
comparable, the drop in correlation during the period of 
restrictions on wheat flow is considerable. The correlations 
between Moga dara and Bernbay Sharbati wheat prices 

0.69 and 0.80 during the first and third periods, andwere 
0.21 in the second period. Movement restrictionr. and their 
effect on absolute price differences are discussed in the 
following pages. 

TransportCosts andRegionalPriceDifferences 

Lower degrees of correlation may also result from trans­
port costs. Thus, the higher the transport costs, the greater 
the range within which price quotations can move with­
out there being a flow of grain between the two trading 
markets. This would mean a large residual term and a 

low correlation coefficient. A low correlation may also result 
if price differences have frequently increased beyond trans­

10 See Appendix 1, the section "Zoning." 
11 It was pointed out earlier that high transport costs may not be due 

to inefficlences in the transport sector but simply to long distances, as in 
the case of Punjab and Bombay. 
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portation costs and have not been corrected by increased
shipments from surplus to deficit regions. If that is the case,
it is necessary to examine the factors responsible for such 
excessive price differences. 

Price relations are analyzed between Punjab and Delhi,
and Punjab and Bombay wheat prices; between Marath­
wada and Bombay jowar prices; between Burdwan, Birb­hum, and Calcutta rice prices; and between Kanchipuram
and Madras rice and paddy prices. The frequency distri­
butions are arrived at simply by deducting from the termi­nal market price of a cereal for a particular week theprimary market price of the same cereal in the same week.
Tables 6 and 7 show, as an example, transport costs be­tween Punjab and Delhi and the corresponding frequency
distributions of price differences between that pair of mar­
kets.2 The conclusions reached in this chapter are, how­
ever, based on data from all four of the states.

In all of the cases except Punjab-Bombay shipments,
truck fares instead of railway fares are used. Truck fares 
are usually slightly higher than railway fares. They there­
fore represent the ceiling cost of shipment. The use oftruck fares, however, does not exaggerate the price differ­
ence justifiable between surplus and deficit areas, first be­cause although truck fares are somewhat higher, there areother costs, such as movement to and from a railway station
and tips Lo booking clerks for obtaining freight cars, which
 
are eliminated in 
 road transport. The actual difference
between the costs of rail and road shipments is thus not as 
high as it may appear at the outset. 

The use of truck fares is justified on an additional
ground, i.e., the increased popularity of truck transport forshort-distance hauls. Very few reliable statistics are avail­

22 Throughout this book the term "transport costs" or "shipment costs"is used to include (1) costs of handling at the place of origin and at thedestination of the shipment and (2) other incidental costs incurred inshipment, such as handling charges, local taxes, and postage. 
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Tabl'6. Costs of shipping' a quintAl .of wheat from Punjab markets to Delhi 

I.... .Sitems . 

L,... expenses"Mandi 
1. Unloading,: 

cleaning 
2. 	Weighment 
3. 	 Cartage 
4. 	Loading 
5. 	Filling bags 
6. 	Stitching and 

twine 
7. Dara labor 

Total of items I to 7 

II. 	 8. Commission of 
comnission agent 

9. 	Commission of 
local wholesaler 

10. 	 Market fee 
11. 	 Sales tax 

Total of items 
8 to 11 

IiI. 12. 	Truck charges to 
Delhi*t 

or 

12(a). 	Railway 
charges to 
Delhit 

12(b). Surcharge 
12(c). Illegal gra­

tuities 

IV. 	 Expenses in Delhi 
"13. Terminal tax 
14. Labor charges 

hn 

0.22 
0.10 
0.18 
0.08 
0.04 

0.04 
0.00 
0.66 

1.5 

0.075 
0.04 
1.5 

3.115 

3.00 

1.00 
3% 

0.06 

Kot 
og Kapura JagraonMoga 	 Barnala pm 

Rs per quintal 

0.25 0.22 0.28 0.12. 
0.10 0.10 0.18 0.24 
0.13 0.15 0.12 0.12 
0.05 0.05 0.05 0.05 
0.04 0.06 0.04 0.06 

0.020.03 0.02 0.02 
0.00 0.1.6 0.00 0.00 
0.60 0.76 0.69 0.61 

Percentage of value ofwheat 

1.51.5 1.5 1.5 

0.075 0.075 0.075 0.075 
0.040.04 0.04 0.04 

1.5 1.5 1.5 1.5 

.3.1153.115 	 3.115 3.115 

R per quintal 

3.40 3.50 3.20 3.00 

1.67 	 1.43, 1.57 1.50 
3%-+.. 3%: 3%, 3 

0.06 . 0.06 0.06 0.06 

Rs per quintal ". 

0.0 
0.06 
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15. Cartage 
16. Storage costs 

0.25 
0.15 

17. Hundi charges -0.20 
Handling ex­
penes in Delhi 0.76 

Total costs of trucking 
(in Rs) 

•+ 
4.42 4.96 

+ 
5.02 
+ 

4.75 
+ 

4.37 
+ 

Shipmentt 3.115% 3.115% 3.115% 3.115% 3.115% 
*Includes goods tax. 
t Truck and railway charges are for 1967. It was stated by traders thattruck charges have increased substantially in the last ten years. The truckcharge to Delhi in 1962-1963 was about Rs2.00 to Rs2.50, depending on the 

distance. 
t If the wheat price is Rs40 per quintal, the cost of movement from Mogato Delhi will be approximately Rs6.20 per quintal by road, and if the price isRs55 per quintal, the cost of movement will be approximately Rs6.00 perquintal at 1967 truck charges. When allowance is made for lower truckingcosts, Rs5.00 seems a reasonable shipping cost per quintal.

Source: Interviews with traders in Punjab and Delhi. 

able on the quantities of grain moved by road in com­parison with amounts moved by rail, although trucks areincreasingly replacing freight cars for grain shipments
wherever producing areas are connected to terminal mar­kets by good feeder roads. The increased popularity oftrucks can be attributed mainly to delays in obtainingfreight cars and the consequent uncertainty in rail ship.
ment. In the peak periods of marketing, i.e., in the im­mediate postharvest months, there is a particular rush forrailway bookings. Cars are sometimes not available for a
week or ten days, and in some cases for several weeks.Even after cars are available, a short-distance shipment of300 miles, if goods have to be transshipped onto a differentline, may take as long as three or four days. Trucks, how­
ever, haul grain on the same day.

There are other conveniences in the use of trucks.Goods are loaded directly at the warehouse and delivered
to the door of the warehouse at the destination. The stack­



Tebl7.FrequecyCYdistibution ofdifferences between Delhi andprimarymarketwholesale wheat pries,J 1955-Novem­

beir 1965 

- Rs per quintal Total 
Frequency Less 7.0- 10.0- 15 & no. of 

Market (no. ofweeks) ta 0 0-2.5 2:5-3.5 3.5-5.0 5.0-7.0 10.0 15.0 above weeks 

8 3 0 569-Absolute 256 91',- 49. 43..119:-g: Percentage 21.0 45.0 16.0 8.6 7.5 1.4 0.5 0.0 100 

of total weeks 
3 1 0 56924 16

Khanna Absolute 367 131 27; 
4.2 2.8 0.5 :0.2 0.0 .100

Percentage :64.5 23.0 4.7, 

of total weeks
 

37 7 0 569
Barnaa Absolute 51 189 101 109 75 

33.2 -17.7 19.1 1A3.2- 6.5 1.2 0.0 r 100
Percentage 9.0 

of total weeks
 

0 569'271 89- "63 35' If 2
KotKapura Absolute 98 

47.6 16.6 :11.1 6.1- 1.9 0.3 0.;O.0 100
Percentage 17.2 
Of total weeks 1 56960 54 23 8 0Jagraon Absolute 191 232 


0.0- 0.2 .100
 
Percentage 33.6 40.8 10.5 9.5 4.0 1.4 
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ing of goods in railway sheds and the,consequent losses inmovement can thus be avoided by road transport. Tradersare particularly anxious about such losses in the mon.soons. There are, however, several difficulties in usingtrucks for long-distance (or interstate) movement of goods.First, the costs of road shipment increase proportionately
more rapidly than the increasing distance. Second, variousofficial restrictions on truck operations, such as interstatelicensing, have made the task of road shipment formidableif several state boundaries have to be crossed. Long-distance
grain movements are, therefore, often slow and uncertain.'s 

A Case of Wheat Prices 
Price differences between the primary markets and Delhiseem to have remained very IGw in the eleven-year periodstudied, 1954-1955 to 1964-1965. In Barnala, 9 percentthe time the price difference was negative, whereas in

of 

Khanna, as much as 64 percent of the time the differencewas negative. Even when the difference was positive, mostof the time it remained below Rs2.5 per quintal-notenough to cover transport and handling costs. When theprice difference was above Rs2.5, most of the time it re­mained between Rs2.5 and Rs3.5 per quintal, barely enoughto cover transport and handling costs. For the remainingperiod it remained between Rs3.5 and Rs5.0, i.e., justenough to cover costs of shipment and normal profits. Aprice difference above Rs5 per quintal may be termedexcessive in that it provides an opportunity for excessiveprofits for traders. In all the markets the difference wasthat large only a few times and did not remain consistently
large for any significant length of time." 

18From the day a shipment is loaded on a train in Moga it takes fromten days to two weeks for it to arrive in Bombay.14 Similar comparisons between Lyalipur (West Punjab) prices andCalcutta prices made as early as 1935 show similar results. Prices betweenthe two markets occasionally show differences greater than transportcosts. However, when a difference arose, it was followed by increased 



t04 Food Grain Marketing in India 

.,In comparing relative price differences in various mar­
kets, it is seen that in Khanna and Jagraon prices remained 
below RsS.5 per quintal ir-ore frequently than in other 
markets. This may be because Khanna and Jagraon are 
nearer to Delhi than are Moga and Kot Kapura.15 It is, there­
fore, plausible that under competitive conditions, in order 
to make allowances for higher costs of transport, markets 
located farther away from the terminal centers need to 
have lower prices than do markets nearer the terminal 
market. It is quite likely that the prices in these primary 
markets remained lower because of very keen competition 
between various primary markets for acquiring a share of 
the terminal market shipments. Price differences between 
Khanna and Delhi may also appear to be slightly lower, 
as Delhi prices apply to the dara variety, whereas Khanna 
prices apply to a medium variety which is slightly superior 
to dara. 

The comparison of Punjab and Delhi wheat prices thus 
strongly supports the hypothesis of high competitiveness 
in the grain trade and consequent small differences in 
prices where conditions of free mobility and homogeneity 
of product are fulfilled. 

Unfortunately, prices for comparable varieties were not 
available for the Bombay market for the entire period 
studied. "Punjab" wheat prices were available for January 
1956-April 1957. They are, however, not comparable to the 
prices of any specific variety in the markets in Punjab. 
Farm and dara prices were available for the later part of 

wheat shipments from Lyallpur to Calcutta. See Government of India, 
Ministry of Food and Agriculture, Report on the Marketingof Wheat in 
India, 1937. 

In terms of road mileage, Jagraon and Barnala are equidistant from 

Delhi. However, as there is no direct road connection between Barnala 
and Delhi, the trucking costs from Barnala to Delhi are usually higher 
than those from Jagraon to Delhi (Table 6). Even railway charges are 

slightly higher for the Barnala-Delhi as compared to the Jagraon-Delhi 

run. This may be because Barnala is not located on any main line 

whereas Jagraon is located on the Ludhiana-Ferozepur line. 

http:Kapura.15
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the* period. Prices for a number of weeks were, how­ever, missing for the farm variety. While dara prices
complete for a 

were 
little over a two-year span, Sharbati prices

were available for the longest time. Sharbati prices were
recorded from January 1956-July 1964, except for one year
(April 1957-April 1958). 'Differences between dara prices
in Moga and Bombay were compared with differences
between dara and Sharbati prices in Moga and Bombay re­
spectively. Differences between dara prices in the two mar­
kets were available only for the later period.16 

The magnitude of the price differences is fairly small
when prices for the dara variety are compared in both themarkets. For 80 percent of the time, the difference between
Bombay and Moga dara prices was less than RsIO.0 perquintal. This difference was just enough to cover costs of
shipment from Moga to Bombay." For only 20 percent of thetime, Bombay dara prices were higher by more than RslO 
per quintal than Moga dara prices. Even then, of 30 times
when the price difference was above Rsl0.0 per quintal, 26
times it was less than Rsl5.0 per quintal. Only 4 times
in 125 weeks did the price difference become excessive.
when prices for the dara variety are compared in both the
pared with dara prices in Moga during the same period,
the differences are much greater ranging between RslO and

Rs3O per quintal in most instances. The analysis once again
confirms the contention that when prices 
 for the same
varieties of grain are compared in markets between which
there is a regular flow, the price differences tend to be' just
enough to cover costs of shipment.

The analysis clearly indicates that the difference be­
tween Sharbadi wheat prices in Bombay and dara prices inMoga was low in the period of free trade (1956-1957),
increased significantly during the period of wheat zones 

16 See Occasional Paper 12, pp. 59, 62. 118, 180, and 242.1tSee Occasional Paper 12, Table 8.6, p. 65, for costs of shipment 
from Moga to Bombay. ­

http:period.16
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(1957-1961), and then declined significantly in the last 
Pe0d with the abolition of zones in 1961. 

Table 8 shows off-seasonal prices in Bombay and Moga 
before and after the imposition of zones in the later years. 
The effect of barriers on price differences is self-evident. 
Tal 8. Off-seasonal wheat prices in Bombay and Moga before and after 

wheat zones (in Rs per quintal) 

Before zones After zones' 

1964 1965 1966 
Month Bombay* Mogat Bombay* Mogat Bombay* Mogat 

January 65-70 57.50 170-180 65.50 155-160 55.00. 
February 65-75 59.25 170-175 59.35 120-125 60.00 
March 75-85 - 62.00 95-105 64.50 127-130 57.00 
April 80-90 61.00 100-105 66.10 110-120 53.50 

The Bombay price range is for farm and Sharbati wheat. 
"tMoga prices are for the farm variety. 

A Case of Jowar Prices: A Question about Price Records 

A comparison of jowar prices in the six primary mar­
kets in Maharashtra with Bombay prices indicates that the 
difference between Maharashtra and Bombay prices re­
mained above transport costs less than 2 percent of the 
time in the case of all six markets for a nine-year period. 
This raises a question about the price records. 

The Bombay prices of jowar used in the preceding 
analysis were collected from the records maintained by 
the Grain, Rice, and Oilseeds Merchants' Association in 
Bombay. Primary market prices were obtained from the 
records maintained by the regulated market committees, 
of the most common prices prevailing in the market. The 
most common price is supposed to be the price at which 
the bulk of the produce is marketed. A similar comparison, 
made earlier, of Bombay jowar prices, collected from the 
Ma-keting Research Office of the Government of Maha­
rashtra in Bombay, with the prices in primary markets of 
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Sholapur,district for. the same period showed an equally 
low difference between prices in the Sholapur markets and 
Bombay.'* The two different sets of prices used for Bombay 
show equally small price difference between various pri­
mary markets and Bombay. Any doubts about the price 
data are therefore justifiably directed toward the pri­
mary market prices. Is this low level of price difference 
due to an overstatement of the most common price in the 
primary market? Kulkarni, in his study of paddy prices 
in Ghoti market, suggests that there is a likelihood of such 
an overestimation of primary market prices, because of the 
method used by the market committee in recording most 
common prices. In Ghoti market "the most common 
price as recorded by the Market Committee is neither the 
price prevailing in the largest number of transactions nor 
the price at which bulk of the produce is sold. It is simply 
the price prevailing in a single transaction in which the 
largest quantity is soldl" 1 Kulkarni further states that the 
local supply has a significant influence on the price paid 
for the largest consignment marketed in bulk. However, 
even with this knowledge, it cannot be established that 
the bias in the most common prices as recorded by the 
market secretaries is consistently upward. It is also diffi­
cult to conclude anything about the relationship, if any, 
between the price of the largest consignment and that at 
which the bulk of the produce is sold. Nor is it known 
whether market secretaries, who are responsible for the 
maintenance of price records, follow the same practice in 
all markets. Finding out would indeed be a tedious task, 
involving a study of a number of individual transactions 
in a fairly large number of markets for a sufficiently long 
period of time. 

The conclusion emerging from this analysis is, therefore, 

8Lele, "Traders of Sholapur." 
"A. P. Kulkarni, "Prices of Paddy in the Regulated Market of Ghoti," 

Artha Viinana, VII (March 1965), 19. 
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thit -the price data for comparable varieties of jowar, as 

recorded by agencies in these primary markets and Bom­

bay, show price differences which are usually not enough to 

cover the costs of shipment. This may not necessarily imply 

that there is actually no shipment of the grain between 

markets when the price difference is less than the costs of 
a week when the difference be­shipment, for even within 

tween the most common prices (as recorded in the two 

is less than transport costs, some transactions canmarkets) 
be visualized as occurring at prices other than the most 

common prices. For example, it is conceivablk that some 
ajowar was purchased in the primary market at price 

lower than the most common price in that market and 
commonsold in Bombay at a p-rice higher than the most 

price in Bombay. It must also be emphasized that here 

the analysis of price differences pertains to weekly quota­
to ship consign­tions. There is sufficient time in a week 

ments from the primary markets to Bombay at prices 

other than the most common price. 
One would also have to examine the prices prevailing 

in various terminal markets to which a single market 

ships its supplies, and examine price differences between 
primarythese various terminal markets and the specific 

a conclusion about the profitabil­market, in order to reach 
ity of intermarket shipments. A study of the working of mar­

terminal constantlykets indicates that traders in markets 

keep in touch with price movements in primary markets 

(and traders in primary markets, with movements in termi­

nal markets) to take advantage of a sudden drop in the 
a rise in the price in theprice in a primary market (or 

terminal market) before moving supplies. 0 There is also the 

possibility of a time lag in an intermarket shipment (for 

20A study of the prices in two terminal markets (Bombay and 

earlier, for example, indicated that shipping toKolhapur) made 
Kolhapur from Sholapur district was much more frequently profitable 

than shipping to Bombay. See Lele, "Traders of Sholapar,' pp. 267­

268. 
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example, a purchase in the season and shipment to the ter­minal points in the off-season) which needs to be examinedto complete the analysis. This possibility will, however, bebest examined in the analysis of seasonal price movements.Despite the limitations of the price data, the analysisof Bombay and Marathwada prices indicates that whenthere is a free flow of supplies toward singlea terminalmarket from various producing centers, and from a singleproducing center to various terminal points, the price differ­ence between a producing region and any of its terminal
markets is not likely to remain above transport costs for anycontinuous period of time. An increase in the terminal mar­ket price or a decline in the primary market price is correctedthrough increased shipments from the latter to the former. 

Cases of Rice Prices
 
West Bengal. It will be noted that the price 
 differencebetween Calcutta and the primary markets was not al­ways positive. In Ahmadpur the difference remained nega.tive about a third of the time, whereas in Burdwan itremained negative about a fourth of the time.

Considering only the positive difference, the price differ­ences between Calcutta and Burdwan, and between Cal­cutta and Guskara remained lower when compared to theother three markets.1 This could partly be a result of thefact that Burdwan and Guskara are nearer to Calcutta thanthe remaining three markets are.2 It is, therefore, possible

that in order to be competitive with 
 Burdwan and Gus­kara, the price levels in the other three markets had to be
slightly lower to make up for the slightly higher transport 
costs to Calcutta. 

The price difference between the remaining three mar­
21Similar comparisons of Burdwan and Sainthia prices with Calcuttaprices for the period January 1955-December 1958 show that the pricedifference remained negative 77 percent of the time in Burdwan and78 percent of the time in Sainthia. 
2 See Figure 10 for distances and location. 
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kets 'and Calcutta, however, remained greater than transport 

costs much more frequently than in the other two markets: 

e.g., during the same period of time, price difference be­

tween Burdwan and Calcutta, and between Guskara and 

Calcutta remained above Rs4.00 per quintal for only 21 
re­weeks and 31 weeks respectively, whereas the difference 

in Bolpur and 82 timesmained above Rs4.W, 129 times 
difference re­in Sainthia. In the case of Ahmadpur the 

mained above Rs4.00 for 56 weeks of a much shorter period 

covered in the analysis. 
of the rela-This phenomenon may be partly a result 

tively poorer transport facilities between Calcutta and the 

three markets in Birbhum district.23 Burdwan and Guskara 

are well linked with Calcutta both by road and rail. The 

Road, a major national highway, passesGrand Trunk 
through Burdwan. However, Birbhum district was at a dis­

the period of this study because it wasadvantage during 
poorly connected by roads to the neighboring areas." 

An overwhelming proportion of the dispatches from the 

markets in this district were sent by railway.25 

Tamil Nadu. In comparing prices between Madras and 
as one con-Kanchipuram, two price series had to be used, 

tinuous series was not available for Madras. In both cases, 

prices are of first-sort rice. In both cases, prices in Kan­
or equal to Madraschipuram were frequently higher than 

price differ­prices. Less than 25 percent of the time the 
priceence was positive. Only in 36 of 425 weeks did the 

difference increase above Rs5.00 per quintal. Even then, the 

23 See Chapter 2, the sections "Rice Markets in West Bengal" and 

"Rice Markets in Tamil Nadu," for a discussion of transport facilities 

and location of markets. 
the Ajoy River, connecting2 1Itshould be noted that a bridge over 


Birbhum dilnrict with Calcutta, was built only in 1961.
 
25See Report on the Pace and Pattern of Market Arrivals, West 

Bengal section, p. 135, and "A Brief Report on Arrivals, Stocks, Prices, 

etc., in the Rice Market at Bolpur, WesL Bengal," Agro-Economic Re­

search Centre, Visva Bliarati, Santiniketan (unpublished manuscript), 

for discussion of transport problems. 

http:railway.25
http:district.23
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difference did,not remain continuously above shipment costs.
The fact tha Kanchipuram prices were frequently higher
than'Madras rices may be due to speculative bidding byMadras and 1 cal traders in Kanchipuram market-a situa.tion similar to that noted about Thanjavur-Kerala prices ear­
lier. To compl te the analysis of price differences, the margin
between prices of rice in Madras and of its paddy equivalent
in Kanchipura n was calculated. The result indicated thatalthough it was rarely profitable to purchase rice in Kanchi­
puram for ship ent to Madras, it was profitable to purchase
paddy locally fo sale as rice in Madras. 

The diff-renc! between prices of rice in Madras and ofits paddy equivdent in Kanchipuram was positive much 
more frequently than the difference between rice pricesin Madras and K nchipuram. Considering milling costs of upto Rs3.00 per qu ntal of rice, shipment costs of about Rs
2.75 plus commiss on, and sales tax, the difference of about
Rs6.00 to Rs8.00 er quintal must have been just enoughto purchase padd in Kanchipuram and sell rice in Ma­dras.26 For 17 of th!! 185 weeks for which prices were stud­
ied, price differences remained within such a range. For
22 weeks (i.e., 12 percent of the time) the difference 
even increased beyond this margin and provided an op­portunity for windfall profits. However, even when the mar­gin was above Rs8.00, it remained less than Rsl5.00 per
quintal. Nor was the margin consistently very high for along stretch of time. This suggests that when the margin in­
creased, there was an increased flow of shipments and a subse­
quent decline in the price difference. 

Seasonalityin PriceDifferences 
The question of whether excessive price differences be­tween the terminal markets and the primary markets show 

a marked seasonality is of little interest in the case of
Punjab-Delhi and Marathwada.Bombay prices, as differ­

0 See Chapter 6, the section "Actual Milling Costs." 
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ences were rarely higher than transport costs between the 
two sets of regions. Prices remained above Rs5.O0 per quin­
tal less than 4 percent of the time in Khanna. Even in 
Barnala, which showed greater price differences from Delhi 
than did Khanna, they remained above Rs5.0O only 20 per­
cent of the time; for 13 percent of that 20 percent they 
remained below Rs7.00. The price differences above Rs 
5.00 per quintal were fairly well distributed over a market 
year in Punjab and did not show any marked seasonality2? 

For even during the harvest season when arrivals are heavy, 
trucks are easily available, though freight cars may be 
difficult to acquire. Because of the proximity of Delhi to 
two major wheat regions-Punjab and Uttar Pradesh-
Delhi prices do not show rises that are out of line with 
those in the nearby producing centers. 

The question of seasonality is as little exciting in the 
case of Punjab-Bombay prices, since prices of dara varieties 
did not show great disparities in the ,1961-1964 period. 
Unfortunately, no data are available for dara prices during 
the earlier period of free trade. However, occurrences of 
excessive price differences are well spread out during the 
whole of the later period. Prices rose above Rsl5 per quin­
tal in Bombay only at the end of 1964, when there were 
(1) general scarcity, resulting from a poor harvest and off­

season, 	and (2) talk of impending restrictions. 
Differences between dara and Sharbati prices are of con­

21 When the price differences increased above Rs5.00 per quintal be­
tween these markets, 60 percent of the time the increase in the January-
June period, and 40 percent of the time in the July-December period. 
In contrast, similar comparisons between Lyallpur-Calcutta prices and 
Lyallpur-Karachi prices for 1930-1936 showed a marked seasonality in 
differences. Differences increased in the immediate postharvest period 
when the primary market experienced a sudden dip in prices. Terminal 
market prices declined only after a lag, when the effect of increased 
shipments from surplus regions was felt. Differences also increased some­
what at the very end of the off.season, when stocks from the earlier 
season dwindled and new arrivals had not yet reached the market. See 
Report on the Marketing of Wheat in India, 1937. 
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siderable interest because of their very great magnitudes.
During the first period, i.e., January 1956-April 1957, pricedifferences showed a marked rise. This could have been aresult of two factors: (1) January-April is the period when
the stocks from the previous harvest are almost exhausted.
The new harvest does not come in until March in Maha­rashtra, and until April in the north. (2) Although the zones were enforced after April 1957, there was a greatdeal of Gpeculation in the market about new restrictions 
on the movement of wheat. This acreated scramble inBombay, which is located in the midst of a markedly food­deficient state. Since the shortage was coupled with anoff-seasonal period, it must have caused the rise in prices
in Bombay. 

There is no marked seasonality in the price differences
in the later period of free trade. Excessive differences
above Rs2O per quinta are rather well spread throughout
the year.

In Maharashtra, jowar prices in Nanded showed greaterdifferences from Bombay than did any other market. How 
ever, even here, the price difference was excessive (i.e.,greater than shipment costs) only 4 percent of the timein a 9-year period. The excessive price differences werespread more or less evenly over the market year in Ma­
harashtra.
 

The seasonality of price differences 
 is of much greaterinterest in Bengal,West where disparities were greater

than in Punjab and Maharashtra. An analysis of price differ­ences 
 in West Bengal shows that the excessively high price
difference (arbitrarily defined as a difference above Rs6 
per quintal between the two markets) occurred most fre­quently between November and February, a peak period
of marketing in West Bengal. The excessively high differ. ence was completely restricted to the November-February
period in Burdwan, Guskara, and Ahmadpur, and 80 per­cent of the time it occurred between November and Feb­
ruary in the Bolpur and Sainthia markets. 
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tVarious explanations for the phenomenon of a concen­
tration of high price differences in the November-February 
period seem plausible. 

1. Prices reach an off-seasonal high in October-November 
in West Bengal both in the primary and the terminal markets. 
However, when the harvest of the new crop commences, the 
prices in the primary markets show a downward tendency a 
week or ten days before those in the terminal markets. Ar­
rivals of the new crop discourage traders from offering high 
prices for the old paddy. Prices in the terminal markets follow 
suit only after a time lag, when the impact of the new crop 
is felt on the supplies in the terminal markets. Some lag in 
the prices in terminal markets may also be due to the high 
demand for old rice by consumers in terminal markets.28 

2. Even if the two markets are well linked by good 
transport facilities, there is usually heavy pressure on rail­
way cars and trucks when heavy arrivals start pouring into 
the primary markets in January and February. Prices thus 
reach a seasonal low slightly earlier in the primary mar­
kets. Terminal market prices follow the trend only when 
the impact of the new crop is felt on the supplies in the 
terminal markets. The time lag is even greater when trans­
port bottlenecks prevent a free flow between markets. 

There are several additional factors, such as heavier 
milling losses due to wetness of paddy and a greater drying 
factor, that result in a great margin in the immediate post­
harvest period. Such differences are temporary, however, 
and correct themselves with the movement of goods be­
tween markets. 

Excessive price differences, therefore, appear to have been 
completely restricted to this period in the Burdwan dis­
trict. In Birbhum, however, excessive price differences, it 
was noted, occurred occasionally during the rest of the 
year. Owing to poor road transport facilities between Birb­
hum and Calcutta movement was limited to rail shipment, 

"See p. 160. 

http:markets.28
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so that when railway cars were not available and the sup­
plies could not be shipped by trucks, the markets must
have experienced depressed prices, which could be cor­
rected only with a free flow of commodities. Although no 
evidence is available to support this contention, it was
advanced as a possible explanation by the traders inter­
viewed." 

Rice prices in Madras showed similar seasonality in price
disparities. In all three years, disparities occurred be­
tween the end of December and the middle of February,
i.e., at the time of the samba crop. As elsewhere, this pat­
tern in seasonality seems to have been caused by a sudden 
downward trend in prices in the primary markets with
the coming of the new harvest. The drop in prices is fol­
lowed only in the terminal market by a time lag. The 
sudden depression in Kanchipuram prices may also have
been a result of transport bottlenecks and a lack of trucks
and freight cars which resulted from a rush in the ship 
ments. 

Trend in RegionalPriceDisparities 
Price differences between regions may be studied over a

time period in an effort to determine whether there has
been an increasing or a declining trend in regional dis­
parities. Neither trend has been noted in the case of Pun­
jab-Delhi and Marathwada-Bombay prices.

Periods of free flow between Bombay and Punjab have not 
been long enough at a stretch to indicate any particular
trend. Besidcs, prices have been influenced by rumors of
restrictions, crop failures, and various other factors which 
are difficult to isolate. However, considering the presence
of these elements, price differences do not seem to show
either a marked increasing or declining trend. Table 9
shows the percentages of times the price differences in
West Bengal remained in various classifications in the two 

29See Chapter 6, the section "Actual Milling Costs." 
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Tahs 9. Trend in price differences between terminal and primary markets, 
West Bengal, 1955-1963 (in Rs per quintal) 

Percentage of time price difference 
between Calcutta and primary 

market remained less than 

-Market Period 0 0-4 4-6 6&above 

Burdwan 

Guskara 

,Dec. 1955-Dec. 1958 
Nov. 1959-Dec. 1963 
Dec. 1955-Dec. 1958 
Nov. 1959-Dec. 1963 

78 
27 
77 
19 

17 
63 
19 
61 

3 
5 
4 

11 

2 
5 
0 
9 

time periods studied. The comparison of Kalma prices in 
Burdwan and Guskara markets with the Calcutta prices of 
Kalma varieties for the two periods 1955-1958 and 1959­
1963 indicates that the price difference remained negative 
much more frequently in the earlier than in the later 
period. The price difference remained positive during most 
of the later period. The frequency of excessive price differ­
ences (arbitrarily defined as being above Rs6 per quintal) 
increased slightly in the later period. Although the price 
difference remained positive during most of the later per­
iod, it remained between RsO and Rs4.00 per quintal 
(i.e., just enough to cover transport and handling costs and 
a nominal commission) most of the time. Thus, despite a 
trend of rising price difference between the two primary 
markets and the terminal market, the price disparities re­
mained commensurate with the rising transport costs and 
rarely stayed exorbitantly high. It is difficult to determine 
whether this increase in the price difference in the later 
portion of the period studied was entirely independent of 
the rising transport costs. It is plausible that it was a conse­
quence of the steep rise in the costs of trucking, which 
has increasingly taken the place of rail traffic in these two 
markets. 0 

s0Although trucking costs have usually increased more rapidly than 

railway costs, trucks have been successful in replacing the railroad for 
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Because of the lack of a continuous long-run price seriesfor comparable varieties, it is difficult to present any sys­tematic analysis of trends in intermarket price differencesin Tamil Nadu. However, a rudimentary analysis ofprice series for Tiruchirapalli and markets 
the 

in the Than­javur district suggests that prices of similar grades of riceand paddy between markets most of the time did notdiffer by more than Rs4.00 or Rs5.00 per quintal. Nor isthere any evidence of an increasing trend in the price
difference. 

A ConcludingRemark 
An examination of a vast body of price data for com­parable varieties of rice, wheat, and jowar in the fourmajor states over a ten-year period generally reinforces thehypothesis of a high degree of competitiveness in regionaltrade. The regional price spreads, as estimated from therecorded weekly wholesale price data, are generallymensurate with com­

the costs of movement between themary and terminal markets. pri-
In the few cases in whichprice differences between markets increase, the disparitiesare confined to the immediate postharvest period, sinceprices in producing areas reach the seasonal low some­time before those in the terminal markets and since thetime lag between the seasonal low in the primary andterminal markets is accentuated by transport bottlenecksoccurring in the postharvest period. There is no wide­spread evidence of an increasing trend in the price spreadbetween primary and terminal markets. In the single casewhere it was noted, it seems to have been due to (1) anincrease in the costs of road transport and (2) consider­able replacement of rail traffic by road traffic. 

short-distance hauls, mainly because of quick delivery of goods, whichgreatly reduces uncertainty in intermarket transactions. 



,,Cereal Storage and 
Seasonality of Cereal Prices 

of price and stock movementsThe seasonal behavior 
constitutes the second most important indicator of the effi­

ciency of a marketing system. The analysis of regional effi­
oncie'cy in Chapter 4 used theoretical concepts based 

perfect knowledge and certainty. Seasonal analysis, how­

ever, must differ from analysis of regional efficiency, first, 

because the traders' knowledge of crop size is not as per­

fect as their knowledge of regional price differences; and 

second, because there is not as much certainty of tile out­

come of seasonal decisions as of spatial shipments, owing 

to the time factor involved, which allows the introduction 
a decisionof several elements that do not exist at the time 

isreached. Our analysis of seasonal price movements considers 
'the effect of these two factors on efficiency. 

This chapter surveys crop seasons and analyzes seasonality 

of market arrivals, stocks, and prices of rice, wheat, and 

jowar. The degree of seasonality in the price of each of 
to the costs of storingthe cereals is considered in relation 

the profit­grain between harvests, in order to examine 
areability of storage operations. The resulting estimates 

statements andfurther compared With the profit and loss 
from the stock books of traders,stock records collected 

that they arein order to investigate the actual profits 
likely to have earned. Ultimately, we analyze the degree 

and pattern of seasonality in the cereal prices in terms of 

the size and pace of marketings, the level of production, 
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and-various official policies. The analysis: is: confined t6the same primary. markets studied in the earlier chapters, andapplies to the period between 1955-1956 and: 1964-1965. 

Crop Seasons 
Two well-defined crop seasons exist throughout northernand central India. The autumn, or kharif, crop is sownat the beginning of the rainy season (June-July) and isharvested in autumn (between October and December). Amajor portion of the annual rice, jowar, and bajra crop isgrown in the kharif season. The rabi, or spring, crop issown at the end of the

in autumn and harvested 
weather. Wheat, gram, 

cold 
linseed, rape, mustard, and barleyare the major rabi crops. In Maharashtra, jowar is alsogrown in the rabi season. In southern India, where north­east monsoons bring rain between October and January,there are numerous cropping seasons. The principal har­vests in India extend from October to February for rice,from February to April for wheat, and from October-

November to February for jowar.In Punjab, all the wheat is grown in the rabi season andis harvested in April. West Bengal grows over .90 percentof its total rice production in autumn. The crop is har­vested between November and January. The remaining 10percent of the crop is harvested in September. The summer crop, which is sown between November and January andharvested between April and June, is insignificant in this
 
region.


In Tamil Nadu, where a 
 wide range of natural con­ditions prevail, sowing and harvesting of paddy go on al­most all year. At least five harvest seasons have been notedin a year. An early crop, known as kar-samba, is harvestedin August and September in Kanyakumari and parts ofTirunelveli district. An early kar, or kuruwai, crop isharvested in September-October in parts of Thanjavur,Madurai, Tiruchirapalli, and Tirunelveli districts and in 
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of. South Arcot district. An earlyChidambaram taluka 
samba crop is harvested in December-January. It is raised 

in Thanjavur district and is a major single crop in Tiru­

nelveli district, where it is irrigated by river-fed channels 

and rain tanks in all parts of the state. A late samba crop 

is harvested in February-March in Thanjavur, Tiruchira­

palli, Madurai, Tirunelveli, South Arcot, North Arcot, and 

other districts where long-duration paddy is irrigated by tanks, 

channels, and wells. A hot-weather crop is harvested between 

April and June. It is raised as a second crop in the por­

tions of Madurai, Ramanathpuram, North Arcot, Chingle­

put, and South Arcot districts that depend upon the avail­

ability of water in wells and tanks. A major portion of the 

paddy is harvested between October and January in these 

districts. This period has two major harvests, namely, kuru­

wai in October and early samba in November and De­

cember. Tirunelveli and Chingleput raise substantial 

amounts, in proportion to their total production, of late 

samba paddy maturing in February-March, although in 

absolute terms, the crop size is not comparable to that in 

Thanjavur.
While there are two major harvests in Thanjavur, Tiru­

chirapalli, and Tirunelveli (samba from November to Feb­

ruary, depending on whether maturing is early or late, 

and huruwai in October), the rest of the districts (Chingle­

put, South Arcot, and North Arcot) have a single major har­

vest of early and late samba varieties. 
Jowar is raised in two seasons in Maharashtra. Rabi jowar 

is sown in October and harvested in February-March. 
Three major types of kharif jowar are raised in the Ma­

rathwada region. The long-maturing kharif jowar is known 

as varadi. It is sown in July and harvested in November' 
The inferior early-maturing kinds are known r- ,ellow and 

malli jowar. They are also sown in July but :e harvested 

in October. Malli jowar is more prevalent ,n the hinter­

lands of Latur market. Its arrivals are quite insignificant 
in the other five markets. 
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Seasonalityof Arrivals 

Wheat in Punjab 
The proportion of grain marketed in the immediate 

postharvest period has frequently been used as an index of 
the holding power of the cultivator, on the assumption
that the higher the holding power of the cultivator, the 
lower the proportion marketed in the immediate post­
harvest months when the market price is low.' 

Figure 17 shows four-month wheat arrivals as percentages 
of the total wheat marketings in a year in the five wheat 
markets in Punjab. These are average percentages for the 
1955-1956 to 1965-1966 period. Wheat is harvested in the 
middle of April. Market arrivals increase in May, remain 
particularly heavy in June, and taper off in July. In the 
earlier years, marketings commenced earlier in Khanna and 
were heaviest in May. In more recent years, however, they
have been heavier in June, as in the other four wheat 
markets. 

In these markets 63 to 73 percent of the arrivals were 
brought to the market between May and July, although
there was some year-to-year variation in the proportion of 
arrivals marketed until July.' A study of the lowest and 

1See, for example, Report on the Marketingof Wheat in India, 1963, 
p. 22. The report studies five markets in Punjab (Ambaia, Jullundur,
Abhor, Bhatinda, and Hissar) for seasonality of arrivals. On the basis 
of a three-year average (1954-1955 to 1956-1957), the report concludes
that only a little over a third of the arrivals are brought to the market 
during May, June, and July. The report then compares these figures
with similar prewar estimates for two other markets in West Punjab
(Lyallpur and Gojra) for which data were available. After similar com­

parisons of prewar and postwar arrivals for a few markets in each major
wheat-producing state, the report concludes that there has been a def­
inite improvement in the holding capacity of the cultivator in Bihar,
Madhya Pradesh, Punjab, Gujarat, and Maharashtra over that of the 
prewar years. 
2These proportions are much higher than the Ministry's figures for

other Punjab markets. However, even for the period 1954-1955 to 1956­



100 

1£2 _ ' • Food Grain Marketingin India 

90 : 

"60 

Ln 
40 

ti 
340 

0.- 20 

4 
- : - O -- -

2 
z 4 

4 
z 

4 
c 

4 0 

REFERENCES
 

i APRIL-JULY 

ES AUGUST-NOVEMBER 

E3 DECEMBER-MARCH 

Figure 17. Average four.month percentages of wheat arrivals, primary 
markets, Punjab, 1955-1956 to 1965-1966 

Source: Data from Agricultural Produce Market Committees, Punjab. 

the highest proportions marketed during the ten-year pe­

riod indicates that, even in the years when cultivators with­

held their supplies in anticipation of better prices later In 

1957, the years to which the Ministry's figures refer, percentages mar­

keted are much higher in these markets. 
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the year, over half of the annual arrivals were marketed 
by the end of July. The lowest proportion marketed until 
July varied from 54 percent in Barnala in 1957-1958 to 
67 percent in Khanna in 1955-1956. The highest propor­
tion marketed ranged between 71 percent in Barnala and 
84 percent in Khanna. Among the five markets, Barnala 
seems to experience the lowest degree of seasonality in 
arrivals, and Khanna the greatest."

In spite of this variability among markets, all five mar­
kets show much greater seasonality in marketing than is 
generally thought to be characteristic of Punjab.' Nor is 
!there any declining trend in the proportion marketed
through July in the last eleven years for which arrival 
data are available.' 

A comparison of the arrival data for these five important 
wheat markets with the data for various other markets in 
Punjab suggests that the proportion marketed varies 
greatly from one market tn another. Therefore, it is diffi­
cult to generalize about an over-all decline in the season­
ality of marketings. 

The high seasonality of the arrivals also suggests that an 
improved holding capacl'.y may not necessarily result in a 
decline in the marketings in the immediate postharvest
period. Rather, the high seasonality may be due to various 
other factors. (1)Risks in stocking for the off-season may
be too great from the viewpoint of a cultivator. He may,
therefore, choose to sell the produce soon after the harvest. 
(2) Storage losses on farms way be significantly greater than 
8The markets chosen by the Ministry for its report are at one end of 

a scale showing minimal seasonality, whereas Cummings' data forKhanna give an impression of excessively high seasonality, as Khanna 
experiences greater seasonality than most other markets (Cummings, 
op. cit., p. 54). 
4In fact, average proportions for these two markets are comparable to 

prewar estimates for the Lyallpur and Gojra markets in Punjab. See 
Report on the Marketing of Wheat in India, 1957. 

' Regression equations fitted to the proportions marketed over the
period do not indicate either an increasing or a decreasing trend. 
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those incurred by traders.6 If this is the case, the off-seasonal 
price rise has to be sufficiently large to cover storage costs. 

The high loss factor, when coupled with high risks in predict­

ing the off-seasonal price rise, would further reduce the desire 

to hold produce for the off-season. The statement that culti­

vators sell their produce soon after the harvest because their 
so may not be alto­economic conditions force them to do 

gether true, except for small cultivators. Their marketings, 

however, are generally a quite insignificant part of the total 

marketed surplus. The seasonality of the marketing may have 

been pronounced because cultivators chose to market their 

produce early.
A cultivator will, however, choose to market a smaller 

quantity if he finds that the harvest price is too low or that a 

high price rise is expected later in the year. His actions will 

be circumscribed by his knowledge of the market conditions. 

It is likely that, owing to a very restricted view of the grain 
to withhold supplies may notmarket, a cultivator's decision 

always be determined by rational factors. For example, culti­

vators are known to have withheld supplies when they found 

current harvest prices lower than in previous years, and there­
on thefore unjust." The decision in this case was not based 

current years' market conditions. Under such circumstances, 

the behavior of cultivators and the quantities they market 

erratic and less amenable to logical analysis.may be more 
It would, therefore, be interesting to find out whether 

8 Here, again,arrivals have been more erratic in recent years.


one faces the problem of generalization, as there is no uniform
 

6Cummings, in his study of Khanna market, suggests this to be the 

although he does not present any systematic data to support his 
case, 

(op. cit., p. 77). The Report on the Marketing of Wheat in
contention 
India (1963 edition) also states that losses due to vermin and weevil 

attacks and to dampness are higher in villages than with traders (pp. 

145-153). 
I See Report on the Paceand Patternof Market Arrivals. 

it is
8In order to study fluctuations in the quantities marketed, 

necessary to examine arrival data for a sufficiently long period for the 

same markets. However, such data are not easily available. 
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pattern of year-to-year variation in marketing, either absolute 
or proportional, in these markets. In 1958-1959, the propor­
tion marketed was substantially lower compared to the pre­
vious year in all the markets except Khanna, and in 1959­
1960, in all five markets. However, in later years there was 
no such uniformity. The proportion was low in 1964-1965 
in Khanna, Moga, and Jagraon. It was low in 1963-1964 and 
1964-1965 in Barnala, and low in 1964-1965 and 1965-1966 
in Kot Kapura.

This lack of uniformity may be due to the fact that the re­
sponse of cultivators to a changing price structure is not the 
same everywhere. In some areas cultivators may withhold 
more for the off-season than in others. However, this is not 
the only factor. Lack of uniformity in the pattern may even 
have been due to intermarket flows about which we know 
very little. 

On the basis of its arrival data, the Report on the Market­
ing of Wheat in India states that there has been a definite 
improvement in the holding capacity of the cultivator in 
Punjab in comparison to the prewar years. The evidence pre.­
sented in this chapter suggests that there has not been an over­
all decline in the proportion of marketings in the immediate 
postharvest period in all the major markets. The proportion 
marketed in the immediate postharvest period is, however, by 
no means an indicator of the holding capacity of the culti­
vator. 

Jowar in Maharashtra 
In Maharashtra, rabi jowar arrivals are generally heavy

between the end of February and the beginning of May (Fig­
ure 18). Arrivals of yellow jowar begin in October and are 
usually heavy in November. Arrivals of late-maturing varadi 
jowar begin in November and continue to be heavy in De. 
cember and January. Jowar is usually stocked for three to six 
months between April and October (i.e., between the two 
harvest seasons). 

It will be noted from Figure 18 that the average proportion 
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of both rabi and kharif jowar marketed in the peak marketingperiod is lower in Latur and Nanded than in the rest of the
markets. This may be due to the fact that, compared to other
districts, a -very large proportion of the area under cultivationis allotted to cash crops in this region.' The cultivators may
therefore have a somewhat greater hold'ng capacity than
those in the surrounding districts. The phenomenon in Latur,however, is mainly due to a substantial diversion of jowar to
the nearby markets in the adjoining Sholapur district. Os­manabad district had been sending considerable amounts ofjowar to Sholapur, where the prices are usually attractive.
The district is connected to Sholapur by rail and road. Con­suming centers like Kolhapur, Bombay, and Poona purchase
a great deal of jowar from Sholapur, owing to good rail androad connections. In fact, the exports from Osmanabad toSholapur are so large that although Sholapur is only a rabidistrict, the Barsi market in Sholapur attains a second peak ofarrivals in November-December because of the flow of kharif
jowar from Osmanabad.1 The flow from Latur to Sholapurdistrict is an indicator of two factors: (1) the intelligence
available to traders regarding intermarket price differences
and (2) their willingness to exploit such price differencesthrough the movement of goods. All the markets show pro­nounced seasonality in the arrivals of yellow and mallijowar
(Figure 18).1 

9In1956-1957, 55 percent of the total area cropped was under cotton
and groundnut in Nanded district, as compared 
 to 22 percent inAurangabad, 10 percent in Bhir and Osmanabad, and 27 percent in
 
Parbhani.
10 The rabi and 
 kharif arrivals show greater seasonality in theMarathwada markets than in those in Sholapur. However, this is be.cause the arrival figures are reported according to crops in these marketswhereas rabi, kharif, and yellow arrivals are all lumped together in theSholapur district. See Lele, "Traders of Sholapur."11 Only the Sailu market shows a high proportion of yellow jowar ar.rivals in the March-June period. Very small quantities of yellow jowarare reported in the Sailu market, and in some years, arrivals are reportedonly in the March-June period. This results in excessive weighting of 
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P'addy in West Bengal 
No reliable information is available on paddy arrivals in 

the primary markets in West Bengal. As most of the marketed 
surplus passes through rice mills, quantities purchased by the 
milling sector in the primary markets should give some idea 
about the seasonality of the market arrivals. Such data, how­
ever, could not be collected because of (1) a lack of compre­
hensive records in most of the mills!2 and (2) the unwilling­
ness of the millers to part with milling records." Whatever is 
discerned about seasonality is therefore based only on second­
ary data. 

The amount of rail and river-borne traffic in rice and paddy 
during the postharvest months as a proportion of the annual 
traffic is most commonly used as the index of seasonality in 
paddy marketing. Data for six years of the prewar period for 
three major areas trading with Calcutta indicate that 50 per­
cent of the total annual arrivals of paddy and rice moved to 
Calcutta during the January-April period. Paddy arrivals in 
Calcutta were heaviest in January and February (28 percent 
of the annual total), while the rice movement was heaviest in 
February and March (also 28 percent). Arrivals diminished 
gradually after March, the months of the least activity being 
July and August in the case of paddy, and September to No­

those months and thus distorts the seasonal pattern. It cannot be said 
whether this seasonal pattern is a result of arrivals not being reported 
very carefully or whether there really is such an unusual pattern. It is 
likely that data have not been recorded with great care because the 
quantities are so insignificant. 

. 1 This i partly a result of the frequently changing ownership and/or 
management of most of the rice mills. 

13 Concealment of records is an old phenomenon. Even the Agro. 
Economic Research Centre at Santiniketan found it impossible to collect 
reliable market arrival data from traders and millers for their survey in 
1958-1959 (Report on the Pace and Pattern of Market Arrivals). This 
attitude is more pronounced in periods of severe government restric. 
tions. A very prominent rice miller in Bolpur was put in jail during my 
visit to the market in March 1967 for having supplied false records to 
the Civil Supplies Department. 
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vember in the case of rice. The degree of seasonality was 
slightly more pronounced for paddy than for rice.1' 

Data for more recent years assembled by the Agro-Eco.
nomic Research Centre at Santiniketan indicate several
teresting aspects of marketing in West Bengal. 

in. 
The data 

collected in 1957-1958 and in 1958-1959 from six hinterland 
villages around Bolpur and Saktigarh show that the heaviest
proportion of the arrivals is marketed in the first two quarters
(i.e., between November and April). The proportion mar­

keted in the two years in Bolpur was 67 percent and 74 per­
cent of the annual arrivals. It was 71 percent and 74 percent
in Burdwan." Estimates of total arrivals during the following 
year are not available from the center's follow-up study of
1959-1960. However, the data for the first quarter (Decem­
ber-February) confirm the high seasonality in mill arrivals.16 
The investigation also suggests that (1) the poorer the crop,
the higher the proportion marketed in the early part of the
market year, and (2) there is a distinctly different pattern of

marketing between 
a small and a large cultivator. Small cul­
tivators were observed to have marketed their surplus earlier
 
in the season, probably because of relatively low staying
 
power. The data also indicated that in recent years, larger

landowners have been further delaying the disposal of their

surplus to the latter part of the year."
7 This behavior of me­
dium and large cultivators, because of its unpredictable na.
 
ture, has had a considerable destabilizing effect on supplies

and prices. The study also shows that a high proportion of the
postharvest arrivals between December and February was
converted into rice and shipped to Calcutta in those three 
months. In 1959-1960, the dispatches constituted 69 percent 

14Government of India, Ministry of Food and Agriculture, Report on 
the Marketing of Rice in India, 1955, pp. 23-24.15Report on the Paceand Patternof Market Arrivals,p. 134.
 

18 "A Brief Report."

17 Report on the Pace and Pattern of Market Arrivals, p. 134. E.g.,


the proportion marketed in the fourth quarter increased at the cost 
of the proportion marketed in the third quarter. 

http:arrivals.16
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of the arrivals in mills.u These estimates corroborate other 
data which show that the utilization of milling capacity in 
West Bengal is highly seasonal. 

Paddy in Tamil Nadu 
In Tamil Nadu, marketing seasons vary from region to 

region according to the harvest seasons in the areas. Markets 
in South Arcot, North Arcot, and Chingleput usually experi­
ence a peak period of marketing between January and March. 
The lean season is usually between June and August. Markets 
in Thanjavur and Tiruchirapalli have two marketing seasons: 
January to March, when samba paddy is marketed; and Oc­
tober, when kuruwai is marketed. The marketing season 
commences somewhat later in Tirunelveli. The first season 
is between March and April, and the second between October 
and November. 

Figure 19 shows quarterly arrivals of paddy and rice in 
Cuddalore, Kumbakonam, Tirunelveli, and Mannachanallur 
as percentages of the total annual arrivals in 1961. The avail­
able data do not show a marked seasonality in the marketing 
of paddy and rice. This may be for various reasons. Since a 
number of rice crops are grown and are spread throughout 
the year, it is likely that there is a more steady flow of arrivals 
than is generally noted for wheat and jowar or rice in other 
parts of India. An important explanation is also derived from 
the organization of rice and paddy marketing in Tamil Nadu. 
As was discussed earlier, a large proportion of the marketed 
surplus is assembled by the village agents directly at the paddy 
fields, whereas the arrival data record only the arrivals com­
ing to a primary market. The data, therefore, exclude a 
substantial amount of paddy that is directly purchased by 
millers from the villages."9 It is likely that sales by cultivators 
show a much greater seasonality than is indicated by the 
primary market data.20 

U Ibid " 
" See Report on the Pace and Pattern ot Market Arrivals, pp.'248;. 

290, for evidence, 
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Figure 19. Average quarterly percentages of rice and paddy arrivals, 
primary markets, Tamil Nadu, 1961 

Source: Data from Government of Ta il Nadu, Department of Sta­
tistics. 

20 Ibid., pp. 291-328. Another study, made by the Agricultutal Eco­
nomics Research Centre in Madras, however, contends that there is no 
pronounced seasonality in the marketing of paddy in Tamil Nadu State, 
as there is in other states. Their conclusions seem to be based on the 
same kind of data that is presented here. These data seem too inad. 
equate in themselves to arrive at conclusions ("A Decade r2 Prices of 
Rice in the Southern Region"). 
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Volume of Marketing 
10 shows the annual volume of wheat marketings",

'.Table, 
in the five" markets inbetween 1955-1956 and 1965-1966 

Table 10. Annual volume of wheat arrivals, primary markets, Pun­

jab, 1955-1956 to 1965-1966 (in thousand quintals)* 

Kot 

Year Khanna Moga Jagraon Barnala Kapura 

1955-56 
:1956-571957-58 

165 
149206 

284 
330 
354 

81 
76 
121 

120 
127 
192 

144 
157 
189 

1958-59 
1959-60 
1960-61 

176 
117 
132 

323 
297,'. 
393'. 

'113 
91 

149 

155 
169 
i81 

209 
153 
200 

1961-62 
1962-63 
1963-64 
1964-65 
1965-66 

292 
350 
315 
286 
306 

412 
422 
450 
346 
468 

. 
423 
417 
460 
349 
448 

228 
249 
209 
205 
320 

225 
314 
292 
255 
253 

Rounded to the nearest thousand. 
Source: Records of the regulated market committees, Punjab. 

Punjab. Arrivals show substantiai fluctuations from one year 

to another. However, there is no consistency in the year-to­

year movement of arrivals between markets; i.e., arrivals do 

not decline or increase in comparison to the previous year 

simultaneously in all the markets. While arrivals in some 

markets increase over those of the previous year, in other 

markets they decline. This may be owing to shifts in the out­

lets preferred by shippers in the nearby smaller primary mar­

kets. The rates of increase were calculated for market arrivals 

and wheat production in the districts in which the markets 

are located.
 
The trend lines in all of the cases show a good fit and 

highly significant b coefficients. Except for Jagraon, all the 

markets show a rate of increase of between 9 percent and 21 

percent. Jagraon shows an increase of 61 percent per year. 
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And also with the exception of Jagraon, all the markets showrates of increase in arrivals that are more or less commensu­rate with those in the production in the surrounding district.Arrivals in a market year also show a statistically significant
relationship with preceding wheat production in the dis­trict.2 It therefore seems that an increasing trend in the ar­rivals is due mainly to an increase in wheat production. Itshould, however, be noted that during the period studied,there was probably some shift in the marketing from villagemarkets and small primary markets to major assembly cen­ters. It is also likely that some increase in the volume ofarrivals is due simply to better coverage of market arrivals,.although this is not so important in Punjab as elsewhere.Year-to-year fluctuations in market arrivals are also evidentin the case of jowar. Jalna and Sailu are the two largest rabijowar markets in the area. Nanded receives the highestamount of kharif jowar, followed by Sailu, Latur, and Jalna.Nanded, Parli, and Latur also receive significant amounts ofyellow jowar. Arrivals of yellow jowar in the other three

markets are insignificant. Only Latur receives malli jowar.In all six markets, arrivals show a tremendous year-to-year
variability in volume. The highest volume of arrivals duringa year is as much as six times greater than the lowest volumeof arrivals in the same market (of rabi in Sailu). Although
the variability is less pronounced in other markets, there isstill considerable fluctuation in arrivals from year to year.Fluctuations in arrivals are more than proportionate to the
fluctuations in production. There is,.howev&r, no statistically
significant relationship between 
 the movement of arrivalsand that of production; i.e., increases and declines in produc­tion in a district are not always followed by a corresponding

movement in arrivals. It is likely that the recording of arriv­
,nThus production in the 1955-1956 crop year (July-june) isgressed with market re­

arrivals in the corresponding markv year (i.e.,April 1956-March 1957). Except for Moga, where the b coefficient issignificant at the 90 percent level, the b coefficient is significant at the95 percent level for the other four markets. 
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als'varies considerably from year to year, so that in the years 
of poor crops and poor arrivals most of what comes to the 
market is reported, whereas in the years of heavy arrivals 
only a proportion is recorded. 

Despite fluctuations, murket arrival data show some up­
ward trend between 1955-1956 and 1963-1964." This can be 
interpreted in various ways. The upward trend may be due to 
an increase in the marketings by cultivators and/or to a shift 
in the marketings from the village markets to the primary 
markets, as was-suggested by the traders in these markets. 
In these cases, there is not a real increase in the quantities 
marketed but only a change in the marketing pattern. The 
apparent upward trend may also be due to better recording 
of the market arrival data by the market committees. The 
available data on market arrivals do not make it possible to 
explain which of these factors, singly or in combination, are 
responsible for such a trend. 

The market arrival data for Tamil Nadu have several gaps 
and are, therefore, not of much use !or estimating either the 
trend or the fluctuations in arrivaez. Arrival data are com­
pletely Jacking for the West Bengal markets. 

The market arrival data indicate that where only one or 
two crops are raised in a year, there is considerable season­
ality in the marketings of cereals. The data also indicate that 
both the volume and the pace of market arrivals vary consid­
erably from one year to anothci. but that changes in neither 
can always be explained in terms of changes in production in 
the market area. Intermarket flows and changing coverage 
of marketings over a period of years make the data incom­
parable over time and space. 

We shall now examine the degree of seasonality in the 
prices of the three cereals in -these same markets for the same 
period (1) to determine whether the price rise was adequate 
to cover storage costs, (2) to investigate the actual storage 

22 A trend line fitted to the arrival data, however, does not show a 
good fit or a significant b coefficient except in the cases of Jalna and 
Latur. 
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policies of the traders, and '(3)., to inquire' into the relation. 
ship, if any, between seasonal price movements, arrivals, and 
production. 

SeasonalPriceMovements and Storage Costs" 
In a competitive market, the off-seasonal rise in the price

of a crop will be just enough to cover storage costs and "nor­
mal" profits of the stocking operation. The concept of normal 
profits in economic theory is vague and the estimation of such 
profits in practice, difficult and imprecise. The traditional 
concept has essentially two theories of profit: (1) that which 
regards profit as a residual (the excess of price over cost) and 
(2) that which regards profit as a reward for a factor of pro­

duction. The basic difficulty in the second approach is in 
defining exactly the entrepreneurial function as distinguished
from that of management, and consequently, in allocating
the return between the managerial and the entrepreneurial
functions. There is also the problem of estimating the return 
for uncertainty. Here one may have to consider traders ac­
cording to the risk premium they place on various stocking
operations or according to their ability to bear uncertainty,
which in turn will depend upon their own capital and their 
capacity to raise additional funds in case of need. Various 
approaches may yield diverse estimates of profits, depending 
on the assumptions, not completely devoid of value judg­
ments, made in calculating the return. It has, therefore, been 
decided to use the residual approach, in which only likely 
rates of return are computed by deducting storage costs from 
off-seasonal prices. 

Period of Storage 
In estimating storage costs, it is assumed that a trader 

usually buys his stocks during the peak period of marketing,
i.e., in the immediate postharvest period when prices are low, 

For the methodology used in the analysis, see Chapter 1,the section
"Seasonality of Price Movements." 
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and sells the produce in the period preceding a new harvest 
-- a period hereafter referred to as the off-season-when 
prices generally reach a seasonal peak. The storage period, 
thus defined, varies considerably in the four regions studied. 
In Punjab, since wheat is harvested only once a year, around 
the middle or end of April, and marketed in May and June, 
the storage period for wheat is assumed to extend from May-
June until January-March of the following year. 

In Maharashtra, rabi arrivals are heavy beginning in March 
and taper off by June. The second harvest of early varieties 
of kharif jowar commences in mid-October and is followed 
by the harvests of late varieties in November and December. 
The kharif crop comes to the market in December-January. 
Arrivals remain heavy until Mqrch. There is thus an over­
lapping of kharif and rabi marketings in March. The traders 
in Maharashtra indicated that they usually store between the 
two major harvests and get rid of most of their rabi stocks 
before kharif arrivals reach the market, in order to take ad­
vantage of the high prices prevailing in the market. The 
storage period for jowar is, therefore, assumed to begin in 
March and end in September, October, or November. 

The major crop of paddy is harvested in West Bengal in 
November-December, and arrivals begin in January. The 
storage period for rice and paddy is, therefore, assunmed to 
be from January to September-December in West Bengal. 
Owing to the numerous crops grown in Tamil Nadu, the 
length of storage varies considerably for various grades. 
Coarse grades of paddy, which constitute the major part of 
the production, are not stocked for more than three or four 
months, because of the numerous short crops that are har­
vested almost all year round in Tamil Nadu. There is not 
much off-seasonal price rise for coarse paddy and rice.2 Un­
fortunately, there is not much systematic data available on 
prices of coarse varieties. The early and late varieties of 
samba crop come to the market between January and April. 

'Short-duration crops generally produce only coarse grades of paddy. 
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The early kuruwai crop comes to the market sometime inSeptember-October. This short crop has considerable impacton prices of coarse varieties. Coarse varieties are, therefore,
stored between March-April and August. The late varietiesof the kuruwai crop come to the markc, between Octoberand November. Prices of sort i and sort ji rice and paddy,
therefore, show an off-seasonal peak in November and de­cline with the coming of the new harvest. Kuruwai, asmatures about the time of the northeast monsoon, is more

it 

perishable than the samba crop and is therefore not stocked.Because kuruwai rice is of inferior variety, it is more indemand in Kerala and is quickly shipped to the terminal
markets there. Also, it has a much shorter marketing season,as it is rushed to the market before cultivators are occupied
with the sowing of the samba crop. Most of it, therefore, iswet when it arrives in the market and quickly develops amusty odor. For all these reasons, only the samba crop isstored for a significant length of time. In order to comparethe off-seasonal price rise with storage costs, it is assumedthat first- and second-grade rice and paddy are purchased in
March and stored until November. 

Components of Storage Costs 
In the case of all three cereals, the average price of themonth (or the months) in which storage is assumed to com­mence is taken as the purchase price of the stocks. To this,storage costs are added to arrive at the costs of holding aquintal of the cereal rom harvest until the off-season. Stor­age costs consist of (1) items that vary directly from thevolume of stocks, such as costs of borrowing funds, costs of thematerial used in storage, loss in weight due to drying and topests, and (2) items that are independent of the volume ofbusiness, at least in the short run, such as costs of maintenance

of the shop, salaries of permanent employees, the cost of ob.taining market intelligence, rent of the shop, and taxes. Cer­tain items, such as the rent of warehouse space, are fixed costs
in some cases and variable in others. 
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Even a rough judgment about the fixed-cost component 
poses serious problems, for the fixed costs assignable to the 

storage of a quintal of grain vary even more considerably from 

one trader to another than do variable costs. The variation is 

due to (1) variations in the absolute size of operations of 

different traders, (2) variations in the proportion of different 

crops in the total volume of business of an individual trader, 

and (8) year-to-year variations in the proportion of different 

commodities in the total volume of business of an individual 
to use only the vari­trader.2 It has, therefore, been decided 

able costs of storage in calculating the hypothetical margins 

in storage operations. In order to arrive at the next margin 

to the trader, it would be necessaiy to allow for fixed costs 

from the gross margins. Since the cost items that vary with 

the volume of business vary for individual cereals, the cost 

are individuallycomponents of the three cereals discussed 

below. 

Storage Costs of Wheat 

The warehouse rent is estimated to be RsO.10 per quintal 

per month. Depreciation of the bag was stated to be between 

RsO.80 and RsO.50, depending on the length of storage. It is, 

therefore, taken to be between RsO.35 and RsO.45 from May-

June until January-March. It is assumed that if the produce 

is bulk-:stored instead of bag-stored, the same cost would 

account for the labor and materials for bulk storage. The ap­

proximation is not very inaccurate, since the greatest depre­

ciation of the bag occcurs at the very beginning of the storage 

period (i.e., when a new bag becomes a used bag) and in­

creases only s!-ghtly with the length of torage. The cost of 

labor and material used in bulk storage is also incurred ini­

tial'. The loss in weight was stated to be anywhere between 

2 percent and 10 percent, depending on such factors as weevil 

attacks, moisture content in storage, and the type of storage 

facilities used. These figures are much higher than those ob-

NSee Table 13 for some evidence bn this. 
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tained for jowar storage in Maharashtra and for paddy andrice storage in West Bengal and Tamil Nadu. Wheat, how­ever, is thought to be more susceptible to insect and weevilattack than the other cereals. The average loss in weight was,therefore, taken to be 4 percent for eight months of storage.Loss due to drying was not included, as this loss in weightbefore the beginning of monsoons was stated to be regainedduring monsoons when the humidity increased. The interest

rate was assumed to be 9 percent per annum. 

Storage Costs of Jowar
 
In jowar operations, warehouse rent 
 is assumed to beRsO.06 per month. Traders stated that rents have increasedin recent years and have gone up to as high as RsO.10 toRsO.12 per month. Loss in weight due to pest, insect, aadrodent attacks was stated to be between 2 percent and 3percent during the period of storage. It is, therefore, assumedto be 3 percent for eight months. Jowar is stored mostly ingunny bags. Depreciation of a bag in a period of storage wasstated to be approximately RsO.40 for eight months. The

interest rate was 9 percent. 

Storage Costs of Paddy and Rice 
West Bengal. On the basis of the data collected in WestBengal, loss in weight of paddy or rice due to drying is as­sumed to be 2percent until July. It is assumed that after July
there is a gain in weight of up to 0.25 percent per month until
November. Loss due to weevils or rodents is assumed to be0.6 percent. These estimates of losses are in close agreementwith the estimates made by various governmental agencies"and also with estimates in several recent investigations of 

20Report on the Marketing of Rice in India, pp. 244-249; Govern.ment of West Bengal, Directorate of Agriculture, DistrictHandbook onAgriculturalMarketing for the District of Birbhum, 1965, p. 21; Bro.chure on the Marketing of Rice in West Bengal, Government of WestBengal, Directorate of Agriculture, 1955, pp. 16-17; Rice Economy of 
India,p. 79. 
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physical losses during storage conducted by traders in regu­
lated markets.' Dorris Brown, however, on the basis of his 
investigations, contends that losses in storage are much 
higher.28 According to his observations, loss in weight caused 
by rodents, weevils, and drying is usually as much as 5 per­
cent by July and may be as high as 10 percent to 15 percent 
by November. 

The rate of interest on borrowed funds is assumed to have 
been 9 percent per year during the period studied. Ware­
house rent is not included in storage costs, because mainte­
nance of the warehouses of rice mills constitutes an overhead 
cost to the millers. This does not vary according to the volume 
of stocks and, therefore, is difficult to assign to an individual 
quintal of paddy or rice. These difficulties, however, em­
phasi,. the need to allow for establishment costs in making a 
jdgment about the net residual margin likely to be earned 
by a rice miller in stocking operations. 

Paddy is usually stored in bulk by rice millers. Rice straw 
is used for lining the walls and floors. This has no commercial 
value and, therefore, is not included in storage costs. 

Tamil Nadu. The depreciation in weight was the most 
difficult item to estimate for Tamil Nadu. Traders' figures of 
losses in weight due to drying ranged from 2 percent to 10 
percent. The condition in which paddy is brought to the 
market varies considerably from one lot to another and con­
sequently poses a serious difficulty for traders in making a 
uniform estimate of drying. Loss in weight due to rodents, 
pests, and insects was, however, quite low and ranged between 
0.5 percent and 2 percent in four months. It should be noted 
that this estimate of loss is in close conformity with the esti­
mates given by the West Bengal millers. The interviews with 
the traders in the two states indicated that, contrary to the 
general impression that storage losses are heavy, they seem 

27 S. C. Jain and Rajvir Singh, "Storage Losses of Foodgrains: A Case 
Study in U.P.," Economic and Political Weekly, III (October 19, 1968), 
1627-1628. 

8In personal exchange of views. 

http:higher.28
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fairly~low, at least in the trading sector. It should be pointed
out, however, that Dorris Brown, on the basis of his observa­
tions, rejects such low estimates of loss in weight also in the 
case of Tamil Nadu and argues in favor of a range of 2 per­cent to 10 percent. In the present analysis, the average lo'ssin weight due to drying is assumed to be 4 percent, and theloss due to pests and insects 1.25 percent, in a period of eight
months. 

In all the cases the gross rate of margin per quintal of grain
is calculated as follows: 
off-seasonal price - (purchase price + variable costs of stor­

ing, harvest to off-season) 
purchase price + storage costs X 100. 

As an example, Table 11 shows absolute as well as percent-

Table 11. Estimated gross rate ofmargin from wheat storage,
Moga, 1955-1956 to 1965-196G 

Year 
Gross margin per 

quintal (Rs)* 
Gross rate of margin 
on investment (%0) t 

1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 

8.45 
4.34 

-5.40 
17.86 

-1.79 
-0.58 

1.63 
1.83 

14.35 
13.52 

-3.94 

27.79 
11.10 

-11.54 
44.95 

-4.02 
-135 

3.89 
4.34 

33.32 
27.17 

-6.65 
t Average 4.75 11.7 

*Average for January-March period. The gross margin 
per quintal is the difference between the actual price and esti.mated variable costs of storing a quintal of wheat until the 
off-season. 

t Average forJanuary-March period; estimated by takingthe g'-'ss margin per quintal as a percentage of the cost of 
storage including the initial price of the grain. 



142 Food Grain Marketing in Ir.da 

age gross margins in wheat operations in a single market in 
Punjab.? Figures 20 and 21 graphically illustrate the various 
features of wheat and jowar storage operations. These fea­
tures are discussed below. 

Table 11 clearly brings out the year-to-year variability in 
the margin in storage operations. When it is assumed that a 
Moga trader purchased wheat at an average May-June price 
and sold at an average January-March price in four of the 
eleven market years for which wheat prices are examined, the 
price rise does not seem to have been enough to cover even 
the variable costs of storage. A~iother two years seem only 
marginally profitable. If one allows for overhead costs of the 
business, the net margin is likely to have been near zero or 
negative. However, in four of the eleven years the estimated 
rate of profit seems exorbitantly high. This variation is 
equally noticeable in the case of the jowar prices. Gross mar­
gins must have been negative in 1957-1958, 1961-1962, and 
1963-1964 if the trader purchased in Ma-.ch and sold between 
September and November. The gross return seems only 
marginally positive in 1958-1959 and 1960-1961 but seems 
excessively high in 1955-1956, 1956-1957, 1959-1960, 1962­
1963, and 1964-1965. Despite the year-to-year variability in 
the returns, the average" margin over a period of ten years 
in Maharashtra and eleven years in Punjab seems fairly 
reasonable. 

It is noteworthy that the average returns for jowar com­
pare well with those for wheat. In West Bengal, 1955, 1960, 
and 1961 were years of poor returns for both paddy and rice 
storage. The price rise in 1960 was not enough even to cover 
variable costs of storage. It just barely covered variable costs 
in 1955 and 1961. After allowing for overhead costs, the net 
return seems to have been negative even in 1955 and 1961. 
In contrast, 1959 appears to have been a year of excessive 

29 For similar data on jowar and rice operations see Occasional Paper, 
pp. 122, 125, 188, 189, 190, 261, and 265. 

3 The average is not weighted by volumes but is only a simple aver­
age. 
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returns. It should be noted, however, that the enormous price 
increase in 1959 was due to the fixing of maximum prices by 
the state government. Most of the purchases were, however, 
made at prices higher than the statutory maximum. The 
records of wholesale market prices show only the fixed prices 
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for this period. However, the harvest prices collected from 
millers show that in Bolpur a miller paid Rs29.70 per quintal 
of paddy when the statutory maximum price was Rs27.00,
and that in Guskara the prevailing price was Rs31.00 per
quintal of paddy. The farm harvest prices collected by the
Department of Agriculture show that the open market price 
of rice was Os56.70per quintal in Burdwan district and 
Rs63.46 in Birbhum when the statutory maximum was set at 
Rs47.93. The actual margins, therefore, must have been 
much lower in 1959.81 

The years 1956, 1957, 1958, 1962, and 1963 show moder­
ately high returns. The average return over a period of nine 
years seems somewhat higher in paddy operations than in 
rice operations. The over-all gross return over the nine-year
period is, however, exaggerated both in the case of rice and 
of paddy, owing to the use of the statutory maximum price 
as the purchase price for 1959. 

It should also be recalled that the estimates of loss in weight
due to drying as well as to weevils, rodents, and pests, assumed 
in storage costs, are much smaller than estimates made by 
some other investigators. If the higher estimates are used, 
the resulting net margin would, indeed, be very low. 

In the case of prices in Tamil Nadu, apart from year-to. 
year variation, the margin varies from one grade to another. 
The average gross margin appeared to be very high in stock­
ing sort i rice, and somewhat less in paddy, whereas it ap­
peared to be fairly low in sort ni paddy.' It should be recalled 
that sort n grade is commercially the most important, as the 
majority of urban and semiurban consumers eat medium­
grade rice. It is only the high-income consumers who eat fine 

See also pp. 176-177 for further explanation of price movements in 
1959. 

2 See Occasional Paper 12, pp. 261 and 263, for estimates of returns 
in Tamil Nadu. No price data were collected for sort ii rice. However,
monthly price series of sort n rice collected by the Agro-Economic Re­
search Centre of Madras show that sort i rice prices did not show 
greater seasonality than sort n paddy prices. See "A Decade of Prices of 
Rice in the Southern Region." 
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rice. The proportion of local fine rice in the rice trade in 
Tamil Nadu is, therefore, not very significant.1 The rela­
tively high seasonality in the prices of first-grade rice and 
paddy seems to be due to the fact that most of it is harvested 
only once a year, during the samba crop season, while nu­
merous crops of second-grade paddy are harvested every year. 
It is to be expected that prices of coarse grades of rice will 
show even less seasonality than those of medium-grade rice. 
. A comparison of intermarket margins also indicated that 
there is considerable uniformity among markets in the esti­
mated gross margins in any year. This is to be expected when 
the markets are closely integrated. The following section 
discusses the monthly variations in the margin. 

Estimated Returns and Actual Profit-Loss and Stock State­
ments 

In the preceding analysis the average price for a period 
extending from four to eight weeks in the immediate post­
harvest period was assumed to be the purchase price, It was 
also assumed that a trader usually sold his stocks when prices 
reached a seasonal high. There is thus a built-in downward 
bias in the estimated storage costs and a consequent over­
statement of the rte of gross profit. For although the seasonal 

33 The prewar estimates for the former Madras Province (which in­
cluded the districts of East and West Godavari, Vishakhapatanam, 
Krishna, and Guntur, all of which are now in Andhra Pradesh) indicate 
that of the total production in the province, 18 percent consisted of 
fine, 29 percent of medium, and 53 percent of bold rice. Most of the 
fine rice was grown in the districts of West Godavari and Vishakhapa­
tanam and to a lesser extent in East Godavari, Krishna, and Guntur 
districts. Except for South Arcot, almost all the other districts in the 
present Tamil Nadu were predominantly medium-grade producing areas, 
whereas Malabar Coast (now in Kerala) produced almost entirely coarse 
rice. The prewar estimates also show that as much as 97 percent of the 
fine, 85 percent of the medium, and only 48 percent of the coarse rice 
were marketed in Tamil Nadu. The statistics thus indicate that in the 
present state of Tamil Nadu the storage of locally produced paddy and 
rice consists mostly of medium grades. See Report on the Marketing of 
Rice in India, pp. 84-41. 
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low generally occurs during a period of four to eight weeks,.
purchases for the off-season are not necessarily restricted tothese few weeks. In fact, arrivals usually remain heavy forseveral weeks. Traders start their purchasing at the beginning
of new arrivals and continue stocking for several weeks. Many
jowar, wheat, and rice traders indicated that although thelowest price is usually reached within a couple of weeks ofthe commencement of heavy arrivals, they often made theirpipeline purchase early in the season but preferred to wait
to make further purchasing decisions until they got a feelingabout the market situation. This is supported by the stockdata collected from major traders in these markets. Figure 22shows purchases and sales of wheat by three prominent trad­
ers in Moga during the period 1964-1965 to 1966-1967.

The analysis in the preceding section also implies that thereis a pattern of year-to-year fluctuations in the margins earned
that is consistent for All the traders in a market dealing in aparticular cereal. In other words, the years of high off-seasonal
price rises usually result in high margins for most of the trad­
ers. The profit-loss statements of the traders and millers,however, do not show any such consistent pattern. As an ex­
ample, Table 12 shows the gross margins per quintal esti­mated from the actual profit-loss statements for wheat inPunjab.8' Table 13 shows the volume of wheat handled by 

84 Gross margins in Table 12 are not directly comparable with those in

Table 11, since the former do not account for variable costs of storage,
as do the latter. The gross margins simply show the difference between
the value of sale and of purchase. Estimating variable costs is even more
difficult in the case of revolving stocks than in the case 
 of the hypo­thetical estimates made earlier, for costs vary from one lot to another,depending on the length and the time of storage, the condition of the
lot when it was purchased, and the purchase price of the lot. Any
approximations are, therefore, likely to introduce 
an element of errorwhich can be avoided by not making assumptions about variable costs.It should, therefore, be emphasized that the profit rates comparable tothose in Table II will be smaller than those in Table 12. See Occasional*Paper 12 for similar data on jowar operations in Maharashtra and paddy

operations in Tamil Nadu. 
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Tabl12. Actual gross margin from wheat storage, Moga, 1963-1964 to 1966-1967 

Grossmargin (Rs perquintn)* Gross rate ofmargin on iyn ment (,o) t 
Traders

Year 1 2 Traders3 4 5 6 1 2 3 4 5 6. 

1963-64 0.67 1.50 n.a. 1.59 0.94 2.25 1.4 3.3 n.a. 3.9 2.1 5.0­1964-65 1.99 2.16 3.54 4.78 2.00 0.35 4.0" -4.2 7.4 9.5 3.6 0.61965-66 1.19' 2.24 6.85 3.41 1.22 -3.03 2.2- 4.0 12.9 6.5 2.1 -5.01966-67 n.a. n.a. 8.31 16.75 1.72 .3.05 n.a.- n.a. 12.6 28.4 2.4 3.8:, 
Average sale price minus average purchase price equals gross margin


t Gross margin per quintal divided by purchase price per quintal.

n.a. data not available.
 
Source: Calculated from profit-loss statements of Moga traders.
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Table 73. Quantities of wheat purchased by six Moga traders on their own 
account, 1963-1964 to 1966-1967 (in quintals)* 

Traders
 
Year 1 2: 3 4 5 6 

1963-64 32,383 10,480 n.a. 3,102 23,400 10,540 
1964"65 3,823 14,755 1,607 2,950 5,955 17,893 

"16-66 2,047 6,088 2,828 4,282 2,974 4,106 
1966-67 n.a. n.a. 1,314 3,546 37,244 7,225 

* Quantities purchased re almost always equal to quantities sold in a year. 
n.a.: data not available.
 
Source: Stock books of Moga traders.
 

major traders in these selected markets, The availrle evi­
dence on stocking operations in West Bengal is examined 
separately. 

Several interesting features are brought out by the com­
parison of hypothetical and actual margins earned in storage 
operations by food grain tr Aers. The margins obtained from 
profit-loss statements see;,a to be completely unrelated to the 
corresponding earlier hypothetical estimates of the gross mar­
gins per quintal. Actual gross margins are generally lower 
than the hypothetical estimates. There is no relationship be­
tween the year-to-year variation in the actual and the hypo. 
thetical gross profits, e.g., 1965-1966 seems to have been a 
year of losses in wheat operations in Punjab according to the 
hypothetical estimates, whereas in actual practice, 1965-1966 
turned out to be a relatively profitable year for most of the 
wheat traders." 

It has also been assumed in the preceding analysis that the 
trader stocks the produce for a period of seven to nine months 
before selling it in the market. Figure 22 clearly illustrates 
the rather close correspondence between the quantities pur­
chased and sold in each month. Stock statements for other 

3 This was said to be a result of the unexpected opening of Uttar 
Pradesh markets to Punjab wheat under a new zonal arrangement in 
May 1965. Traders shipped considerable quantities of their stocks to the 
consuming centers in Uttar Pradesh. 
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markets show a similar pattern in Punjab. Unfortunately, 
no such data were available for any other state. This evidently 
high turnover of stocks is quite in contrast to the rigid stock 
policy assumed in the preceding analysis. This appears to be 
a result of the fact that the timing of the off-seasonal peak is 
not accurately predicted by all the traders. Too many traders, 
therefore, end up storing too small amounts or selling their 
stocks too soon or too late." Besides, the assumption made in 
estimating gross margins, i.e., that the traders withhold all 
their stocks until the off-season, is slightly unrealistic, for al­
though it is conceivable that an individual trader might 
follow such a policy, it would be impossible for the market as 
a whole to operate if all traders did so. 

The purchase and sale records of wheat traders thus rather 
uniformly suggest a quick turnover of stocks. This raises a 
vital question about the identity of holders who must store 
the grain from harvest until off-season. The statistics available 
on this subject are scanty and for the most part of poor qual­
ity. The existing evidence can provide some basis for making 
a judgment regarding the physical movement of stocks. Since 
no comprehensive data indicate on exactly whose behalf pur­
chases are made of the arrivals coming to the primary mar­
kets, the available data are not useful for discerning who does 
the stocking. 

The records maintained by the regulated market commit­
tees in Punjab on arrivals, stocks, and dispatches provide 
further support to the evidence of the stock records of trad­
ers discussed earlier. The data are assembled from returns 
submitted by individual traders. These data are not always 
consistent with the arrival data gathered by market commit­
tees directly through auctions and are sometimes also incon­
sistent with the data on rail shipments collected directly from 

80 To some extent this is because of the varying amounts of market 
information available to different traders at different times and their 
unwillingness to share it with others. The varying rates of profit are also 
a result of the varying entrepreneurial skills which explain the different 
decisions made by different traders under similar market conditions. 
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railway offices. Despite these drawbacks, they are of interest, 

since these estimates are the only index of total dispatches, 

including rail shiprents, for which there are no independent 
estimates available at all. Such data collected by Cummings 

for Khanna market for the period 1959-1960 to 1963-1964 

show that there is only a very short time lag between the 
Stocks reach amovements in arrivals and those in stocks.8 

peak only a few weeks after wheat arrivals reach a peak and 

then decline steadily, rather closely following the decline in 

arrivals. His data on rail shipments, obtained independently 
from the northern railways, show a steady volume of exports 

from May through November, and indicate that 95 percent 

of the total rail shipments are dispatched between May and 

November and only 5 percent between November and April, 

the off-seasonal period. 8 

Since considerable quantities of wheat are shipped to Delhi 

and to other consuming markets in the vicinity of Punjab by 

road, truck dispatches are particularly heavy in the immediate 

postharvest period, when there is a great deal of strain on the 

freight car supply. This is much truer of other markets in 

Punjab than of Khanna, which generally caters to distant 

markets in Madhya Pradesh and Maharashtra, where ship-
Kot Kapura, andments are sent by rail. Jagraon, Barnala, 

Moga ship considerable quantities to Delhi by road, not only 
to other con­for local consumption, but also for dispatches 

suming centers. It therefore seems plausible that a major 

portion of the pastharvest arrivals is dispatched to terminal 

a few months after the harvest, as in fact ismarkets within 
our stock records of the large traders in theseindicated by 

move­markets. These records, however, show the physical 

ment of stocks and still offer two possibilities regarding hold­

ing: (1) that most of the primary market purchases are 

made by local wholesalers on behalf of the terminal market 

(2) that most of the primary "mariet purchasestraders, or 
are made by local wholesalers who transf'r their stocks to the 

$7Op. cit., p. 65. 

88 Ibid., p. 66. 
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terminal markets on their own behalf. In either case the 
physical movement of goods does not necessarily imply a 
transfer of ownership. The stock records of traders as they 
exdst now do not tell us anything about the extent of these 
two types of intermarket transactions 9 As has beeai already 
discutssed at length earlier, both types of transactions are 
equffly widespread in grain trading. Several studies con­
ducted by the Ministry of Food and Agriculture suggest that 
in periods of shortages and impending restrictions, there is a 
greater tendency to diversify stocks by traders in order to 
avoid seizure. In that case, physical movement does not neces­
sarily suggest a transfer of ownership. This is, however, not 
generally true of normal times, when there appears to be a 
great deal of turnover of stocks. 

The explanation of who holds the stocks between the har­
vest and the off-season during normal times therefore seems 
to lie in the rather simplistic but not always obvious fact that 
storage is done at all stages of marketing for relatively short 
periods of a few months. Even in Punjab, where wheat mar­
kets are highly seasonal, 65 percent to 75 percent of the ar­
rivals reach the market by the end of July, a major portion of 
which is dispatched to the terminal markets by the end of 
August or the middle of September. Retailers in terminal 
markets purchase their supplies from these stocks. That part 
of the early arrivals in primary markets which is not dis­
patched in the early postharvest period is stored at the local 
level and finds its way into terminal markets later in the sea­
son. As much as a fourth or a third of the total arrivals remain 
with cultivators for as long as th':ee or four months after the 
harvest, even during normal times, and find their way into the 
market system only later in the off-season. All evidence sug­
gests that storage by cultivators is more substantial in years 
when they consider harvest prices unremunerative and/or 
expect a high off-seasonal price rise. 

It seems, therefore, highly plausible that there is a fairly 

8 9See pp. 249-252 for a discussion of stock data. 
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even flow of supplies from the producer to the consumer 
during much of the year through storage that is shared by a 
large number of functionaries, including the producer and 
the consumer. An additional factor to be considered is .he 
likelihood of some seasonality in the consumption of different 
grains, at least where substitution is possible. It is thus likely 
that low-income and/or rural consumers in the north in­
crease their consumptin of maize following the kharif season 
when maize prices are low and wheat supplies low and prices 
high, thereby relieving some pressure on the supplies. Where 
there is no such seasonal substitution in consumption-prob. 
ably where there are high-income consumers-this must be 
reflected in the higher prices consumers must pay at the end 
of a crop year to acquire scarce supplies. 

Another feature of seasonal price movements is, of course, 
that even in years of relatively steady price levels, there are 
some weeks when prices are low and others when they are 
high. For an intelligent or a fortunate trader it is possible to 
purchase and sell in these weeks and make a large profit. All 
the traders, therefore, may not necessarily purchase at the 
lowest price and sell at the highest, and hence, despite an 
ent..mous price rise, may not reap the maximum profit from 
storage operations. 

It is also noteworthy that the realized rate of margin calcu­
lated from the profit and loss statements of the traders gen­
erally shows less variability between years than the hypo­
thetical esti~nates which are based on an assumption of a 
rigid policy of harvest to off-season storage. Rather, a great 
deal of the variability appears in the volume of operations 
(Table 13). This variability is also noticeable in the account 

of a single trader (Table 13). Although the data are much too 
inadequate to make any firm generalization, Table 13 shows 
rather heavy purchases of wheat by two wheat traders 
(Trader 1 and Trader 5) in 1963-1964, a year of a high off­

seasonal price rise.' These traders show a relatively high vol. 
40 A similar pattern is noted from the profit and loss statements of 

traders in the remaining four markets of Punjab. It must be emphasized, 
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ume of gross profits in wheat operations in that year as 
compared to the remaining years.

Although our stock data for wheat do not go back to 1963­
1964 to enable us to examine the timing of purchase and sale 
operations of these traders, it is obvious from Tables 12 and 
13 that the high volume of gross margin of these traders is by 
no means due to a high unit margin. In fact, their unit margin
is lower in 1963-1964 than in the remaining years. It seems 
to be due, instead, to the large volume; the implication is that 
even in the years of high price rises, traders who have large
stocks may not withhold them until the off-season. This sug­
gests that an excessive price rise may result from an adequate 
stock build-up by major traders and/or from early disposal 
of stocks by those who possess them. 

It is likely that in order to avoid losing heavily one year 
and flourishing the next, and thus averaging the rate of profit 
over a number of years, which is what would result from the 
rigid policy, traders undertake a quicker turnover of their 
volume and try to stabilize the rate of profit within certain 
limits. 1 Thus, either with a flexible policy, as actually fol­
lowed by traders, or with a rigid policy regarding the period
of stocking, as hypothesized in the above analysis, there ap­
pears to be considerable year-to-year variation in the volume 
of profit. The average return to a trader over a length of time, 
therefore, does not appear to be exorbitantly high.

Another interesting feature brought out by the examina­
tion of profit-loss and stock statements is the unique nature of 
the individual trader's operations, not only in volume of op. 
erations, but also in the timing of purchase and sale of stocks. 
This uniqueness is a result of (1) the individualistic nature 
of the operations and (2) the great amount of flexibility in 
the stock operations. The interviews with the traders also 
emphasized their essentially short-term view of the market, 
as illustrated by their stock operations. Traders are constantly 
nevertheless, that of five traders in each market, only a couple show a 
large turnover in 1963-1964.

41 This is shown in the stock records of traders. 
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on thelookout for the best price for their stocks under cur­
rent circumstances and may decide to postpone a transaction 
for a week or ten days, but they invariably formulate their 
policies in terms of weeks rather than months. The idea of 
following a policy of storing from the harvest to the off­
season seems absurd to them basically, because of the large 
number of uncertain elements entering into such an opera­
tion. The uncertainty prompts them to undertake a quick 
turnover although it may result in a lower margin. The 
analysis of the actual market operations therefre suggests 
that the high off.seasonal price rise is not necessarily accom­
panied by a high rate or volume of profit for all the tradeis.a 

Profit-loss statements of rice traders and millers are of a 

slightly different nature in Tamil Nadu. In all five markets 
except Kumbakonam, the profit and loss statements showed 

the volume and value of the paddy purchased and the volume 
and value of the rice sold. In most cases, the total quantity of 

rice sold in a year was in close correspondence with the rice 
equivalent obtainable from the volume of paddy purchases, 
using a yield rate of 66 percent. The gross margins show the 
difference between the average purchase price of a quintal of 
paddy and thL average sale price of its rice equivalent. In 

order for these figures to be comparable with the hypothetical 
estimates of gross margins, it was necessary to deduct from 
the gross margins the variable costs of storage and the costs of 
milling a quintal of paddy. In the case of Kumbakonam, the 

gross margins were obtainable for the purchase and sale of 

paddy. These gross margins could, therefore, be compared 
with hypothetical gross margins only by deducting the vari­
able costs of sto.rage. If allowance is made for milling costs, 

42 The great variability in profit rates and the consequent high risks 

in storage may at least partially explain the heavy market arrivals in 
the immediate postharvest season (see the section "Seasonality of Ar­
rivals," above). The contention made earlier that cultivatom may mar­
ket heavily soon after the harvest more because of choice than compul­
sion appears convincing, in view of the great variation in profits. 
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returns for milling paddy seem to be somewhat higher than 
for simply purchasing and selling paddy.

The margins of various traders in individual markets in
Tamil Nadu seem fairly unifom, with a few exceptions in
which a consistently higher absolute and percentage rate of 
return was noted as compared to the rest of the traders. There 
also appears to be some variation in the profit rate of a single
trader from one year to another. However, since the varia­
bility between years is not much more significant than the
variability among traders, it is difficult to establish any rela.
tionship between patterns of seasonal prices and the profit
rates earned by traders. These profit and loss statements thus 
confirm the observation, made on the basis of Punjab and
Maharashtra i-cords, that there is no consistency in the profit
rate earned by traders from year to year. That is, all the trad­
ers do not earn a high rate of profit in one year and a low rate 
in another. 

An examination of the quantities of paddy purchased by
traders in different markets in Tamil Nadu also shows that
there is no consistency in the volume handled by various 
traders in a single market from year to year." For example,
the data for the five .raders studied in Cuddalore show that 
the amount of paddy handled by three traders increased in
1962 in comparisn to the previous year, whereas that handled 
by one trader declined. In 1963, the paddy purchases of one
trader declined whereas those of the remaining four traders
increased in comparison to the previous year. A similar in. 
consistency was apparent in all of the remaining four mar­
kets. The data on Tamil Nadu thus further support the
observations made in the cases of Punjab and Maharashtra. 

Although no direct evidence could be obtained in West 
Bengal either on the profits earned by traders in storage op­
erations or on the volumes handled by individual traders, the
available evidence on rice millers' purchases of paddy lends 

4s See Occasional Paper, p. 267, for statistical evidence. 
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further support to the observations made in the cases of the 
other three states. 

-Data available on the distribution of total paddy purchases 
by rice mills in Bolpur in 1960 and 1961 in different quarters 
of the years indicate that only a little over a third of the total 
supplies are purchased between January and March. In 1960 
the paddy purchases were higher between October and De­
cember than in the January to March period. in 1961 a sig­
nificantly high proportion of the purchases were made 
between April and June and, later, between October and 
December." 

If purchases are considered in terms of a rice year, in 1960­
1961 approximately 70 percent of the year's paddy was pur­
chased over a six-month period, between November 1960 and 
April 1961 .' The lowest price of the season, however, was not 
reached until the second week of March. This spread of pur­
chases is also supported by the arrival data collected by the 
Food and Civil Supplies Department. In 1957-1958 in Bol­
pur, 75.7 percent of the annual arrivals came to the market 
between November and April. In Saktigarh market (Burd­
wan district), 68.5 percent of the annual arrivals came to the 
market between November and April.8 The data collected 
directly from villages near Bolpur on cultivators' sales indi­
cate that 66.8 percent of the annual sales took place between 
November and April in 1957-1958, and 74.0 percent in 1958­
1959. The report, however, states "that this has happened in 
an area where in average to good crop years a much smaller 
proportion of the total produce comes to the market during 
these two quarters as has been observed by us in our con­
tinuous village surveys."'4 It should be noted that the pro­
portion of paddy marketed in this region over a six-month 
period (November to April) is comparable to the propor­

44 C. Mukherjee, op. cit., p. 251. 
0 Ibid.
 
46 Report on the Pace and Pattern of Market Arrivals, p. 203, Table
 

w.7. 
'T Ibid., p. 154. 
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tion of wheat marketed in the Punjab markets in the first 
three months after harvest (i.e., between May and July).41

Another interesting feature of stocking by the millers is
indicated by the milling pattern in a year. It was pointed
out by the millers in their conversations that they usually
mill paddy only when they receive orders for rice from the 
consuming centers. It was also indicated that a major portion
of the dispatches to the terminal markets is in the form of
rice." The evidence indicates that a major part of the paddy
purchased is milled during the first two quarters. In 1960­
1961, when 70 percent of the paddy purchases were made
between November 1960 and April 1961, 64 percent of the 
total paddy processed during the year milled in thesewas 
two quarters.5 There is also evidence that an overwhelming
proportion of this milled rice was shipped to Calcutta dur­
ing this time. In 1958-1959 railway dispatches of paddy
from Bolpur during December and February constituted 86 
percent of the local paddy arrivals. In 1959-1960 the per­
centage was 69.n 

The Department of Food in West Bengal also has data on
monthly milling of paddy by rice mills during 1960 and
1967. Unfortunately, the ondata monthly purchases of 
paddy by rice mills are available only from 1965 on. It is,
therefore, difficult to discern the stocking pattern of rice
 
mills for the years 1960-1964, when there was free trade.

The data on qua'tities milled, however, show 
 a very pro.
nounced seasonality. Between 50 percent and 55 percent of
the total paddy milled in a year was milled between Janu­

48See pp. 121-125 for the seasonality of wheat marketing.

"9Similar observations 
 have been made by the investigators of the

Agro-Economic Research Centre at Santiniketan. See "A Brief Report." 
50 C. Mukherjee, op. cit., p. 251. 
al "A Brief Report." Most of the dispatches to Calcutta are made by

railway. Even if allowance is made for underreporting of purchases by
millers in 1958-1959 because of various official controls, the Centre be.
lieves that the ratio of dispatches to purchases must have been of the
magnitude of 70 to 75 percent. 

http:July).41
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ary and April during the perio'. 1960-1964. The data for 
later years show a very close correspondence between the 
quantities of paddy purchased and milled but with a higher 
degree of seasonality than is noticeable in the earlier years. 
The increase in the seasonality was due to the procurement 
of rice by the state government at fixed prices through a 
levy on rice millers. The levy was sometimes partial, some­
times complete. It was, however, a disincentive to rice mill­
ers to hold stocks, since they received the same fixed price 
for rice throughout the year. There also was a great deal of 
pressure from government officials on rice millers to surren­
der stocks. The data thus lend further support to the argu­
ment that there is a rather highly seasonal purchasing and 
milling pattern in a period of free trade, which is rein­
forced by government policies. 

The available evidence on patterns of purchases, milling, 
and dispatches suggests a high turnover of stocks. It is not 
known who does the stocking in Calcutta. Millers declare 
that they sell most of their rice stock outright to wholesal­
ers in Calcutta, who in turn sell it to retailers. There is no 
doubt, however, that they send part of their stock to Cal­
cutta on their own account, to be sold by their agents (hope­
fully) at some profitable price in the future. The available 
evidence suggests that storage is not restricted to any specific 
level of marketing but that short-period storage is under­
taken at all levels. Millers store paddy for several weeks and 
then ship it to the terminal market, where it is stored ei­
ther for the miller or a wholesale trader. It is also conceiv­
able that in periods of free trade middle- and high-income 
consumers purchase what they need in bulk and store it 
over tCne season. It is well known that in India there is a 
high value placed by consumers on old rice. 

In either case-i.e., whether the stocks are sold to whole­
salers or held by millers on their own account for specula­
tive transactions-'profits accruing to the wholesaler or the 
miller will not be as high as those implied by the rigid 
policy if the turnover is high. Only if the stocks are: held 
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well into the off-season will the maximum estimated profitsbe earned. Very little factual information is available on theactual length of storage. Mukherjee's study and the studiesby the Agro-Economic Research Centre observe that there isan increasing trend toward an immediate transfer of ricefrom mills to the stores in Calcutta.2 This suggests that al­though the dispatch figures may give an impression of ahigh turnover, they indicate the movement but notsarily the neces.sale of socks. The investigations of the Agro.Economic Research Centre show that the tendency to dis­perse stocks away fom the primary markets was a result ofstrict government controls on trade, popular hostility towardmillers, and a general shortage of rice in the market. Dataon retail distribution are so scanty that very little cansaid about the size of the flow from 

be 
the wholesaler to theretailer during a year. Until this is known it cannot be saidthat a major portion of the stocks are held until as late asOctober-November.
 

However, even 
 if it is assumed to be true, the averageprofit over a period of nine years-assuming that stocks aresold between September and December-is not very highwhen allowance is made for fixed costs of business. Thehighest average profit (for 1955-1963) for both rice andpaddy was earned in October. However, there is such anenormous variability between years in the rate of profit that
could be earned in October, that a
to follcw trader was very unlikelya rigid policy of selling in October even when itinvolved losing in one year in the hope of making a highprofit in the following year, to balance the rate of profit
over the years. It seems improbable, therefore, that a trader
would follow a rigid policy of purchasing in January andselling in October.53 There appears to be a tendency among
5 See Report on the Pace and Pattern of Market Arrivals, pp. 140­141; C. Mukherjee, op. cit., p. 251. . In fact, the year-to-year variability in the October price relative tothe previous January price is so great that an inclusion of a few earlieryears, such as 1953-1954 and 1954-1955, would depress the October 

http:October.53
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the, millers to aim at stabilizing their profit rate within a 

year rather than accept variation from year to year. In any
 

case, the prices in these nine years do not suggest an over­

all high rate of profit for the millers.
 
Although the data suggest a high profit rate in the pur­

chase and milling of paddy, it should be recalled that the 

estimates are based on the assumption that the milling cost 

is Rs5.36 per quintal of paddy. This estimate; though higher 

than those for milling costs in several other provinces, ap­

pears reasonable for West Bengal, 
That the over-all profit rate is not likely to be high in 

the rice trade is also supported by the increase in the elimi­

nation of middlemen from the trade in West Bengal, noted 

by millers in their interviews. It was indicated that in the 

a major portion of the paddy was acquired by
Srecent past 
millers directly from cultivators. Large cultivators with large 

surpluses brought their paddy to the rice mills. Those who 

to sell sold to the agents of millers.had small quantities 
Small traders and paddy dealers who collected paddy on 

to mills had almost completelytheir own account for sale 
disappeared from the trading scene in the later years of free 

a result of low margins, conse­trade. This was said to be 
a small volume of operations, which had to bequent to 

shared by a large number of intermediaries. Similar observa­

tions are r -de by the Agro-Economic Research Centre in 

its survey o' ,.rket arrivals." 
The abov. ,iscussion of traders' storage practices is based 

upon an implicit assumption that the supply of storage 

facilities is highly elastic and, therefore, does not affect stor­

age costs.either through an increase in the opportunity cost 

of owned stdrage space, through an increase in the rents of 

hired warehouses, or through the extension of storage to less 

suitable areas where storage losses would be increased. Little 
space existed in Indiascientifically constructed warehouse 

profit rate considerably, since prices did not rise in the off-season in 

those 'years. 
Rebort on the Pace and Patternof Market Arrivals, p. 144.". 
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until recently. Traders and millers in primary and terminalmarkets stored stocks in private warehouses, known as "go­downs," usually attached to their shops and mills. These
warehouses were usually constructed of brick and mud orbrick and mortar. The warehouses, though usually built tominimize storage losses, may never pass scientific tests foraeration, moisture-proofing, and insect-proofing. Apart fromthe fact that no information exists on the extent of such
warehouse space in markets, the determination of the avail­ability of space is made more difficult by the fact thattraders dealing in numerous agricultural commodities fre­quently use space for one crop, then another. The availability
of storage space in a market in any one year is thus con.tingent upon the size of the marketings of a particular
crop as well as upon the size of the marketings of all theother crops coming to the market. When arrivals areticularly heavy, traders often 

par­
use their houses for storage,and if storage space still proves inadequate, they may stockgunny bags in sheds with sheet-metal roofing and no walls.Interviews with traders indicated that usually storage spacewas not adequate and that a maximum effort was made bythem to rotate stocks from inferior to better storage areas


the course 
of their purchase and sale operations, in order
in 

to minimize storage losses. Although year-to-year fluctuationsin production did not warrant increases in storage space
in the past, this by no means 
will hold true in the future,
since substantial increases in production are already beingrealized through technological advances. The increases inwheat production in Punjab and in rice production inThanjavur district in Tam;! Nadu in recent years have re­sulted in the inadequacy of facilities for long-run storage

well as as


for transit storage whea increases in marketings aresizable.5 The situation in Thanjavur brought home theneed for transitory village-level facilit;es for holding paddy 
55 See K. S. Gill, Wheat Market Behiviour in Punjab, Post HarvestPeriod,1968-1969 (Ludhiana: Departnent of Economics and Sociology,

Punjab Agricultural University, n.d.). 
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until it is dried, before moving it to the mills for long-run 
storage. The increased production of wheat in Punjab em­
phasized the need for storage facilities near railheads to 
avoid storage losses due to transport bottlenecks.5 

The construction of new warehouses has been mainly con­
fined to the public sector in Indi.."T Despite an increase in 
the construction of warehouses I y central and state ware­
housing corporations, the Food Corporation of India, and on 
a small scale by cooperatives, the total storage capacity of 
the Union Food Department, the Food Corporation, and 
state governments together constituted a meager 4.6 percent 
of the total food grain production in 1967-1968.11 Consider­
able discussion has recently occurred in India on types and 
sizes of storage facilities. Concern has been expressed about 
the costs and benefits of flat versus silo storages. The debate 
was prompted by the rather high costs of construction for 
some recently built silos in India. Further investigation into 
the merits and costs of the two type,%of storage indicates 
several facts. (1) Costs of flat storage of equivalent capacity 
are not as low as the initial estimate!; of construction costs 
generally indicated. A great deal of evidence on actual costs 
of construction for some public and cooperative flat ware­
houses in several states rather con-istently indicates that the 
actual construction costs of high-quality warehouses are 
much higher than is generally believed. (2) The initial 
high costs of construction for silos were a result of at least 
two factors. First, a sellers' market originally existed in silo 
construction, which resulted in monopoly profits for the 

" It must be emphasized that transport bottlenecks were exaggerated 
in Punjab in 1968-1969, because of the government's exclusive reliance 
on rail transport for the movement of wheat. This shows the administra­
tive rigidity of the public sector in handling emergency situations. 

5? The public sector is defined here as consisting of the state and 
central governments, the Food Corporation of India, and cooperative 
societies which receive large financial sums from the government at low 
Interest rates for storage construction. 

Report of the Agricultural Prices Commission on Price Policy for 

Kharif Cereals for the 1968-1969Season, p. 73. 

http:1967-1968.11
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few who were initially in the construction business. A greatdeal of competition now goes on among contractors for ob­taining bids and has helped bring the costs down. Second,more research on the construction of silos has brought outthe possibility of using a variety of designs (affecting gradi­
ents and the location of hopper bins) and materials (suchas a combination of steel and concrete, instead of concretealone). This has brought construction costs down substan­tially." Both of these facts suggest that the differences inthe capital costs of flat and silo storage are not as great as was initially believed. Recurring expenses of storage are more difficult to determine, as handling charges and storagelosses vary according to the rate of turnover. However, somepreliminary estimates of recurring expenses indicate thatstorage in flat warehouses may be more expensive, owing to(1)greater handling costs, (2) higher maintenance costs ofthe flat warehouses themselves, (3) the high cost of gunnies

whenever storage is done in bags, and (4) somewhat greaterphysical losses of erain. On balance, strictly from a compari.
son of the economiU of the two systems, silo storage thus 
appears to be more efficient. 

However, various other considerations must enter into in­vestment decisions regarding different types of storage. A
major objection generally raised 
 to silos is that, given thelevel of technology prevailing in the Indian marketing sys.tem, silos may not always be the most practical form ofstorage. Implicit in this objection is concern about the lackof bulk handling, transportation, and processing facilitiesthat tends to make silos a less effective form of storage un­der Indian conditions. However, there are certain otherfactors which also must be considered. The Indian graintrade is characterized by a large number of varieties which 
must often be kept separate in order to cater to consumer 

51 am grateful to Jame., E. Wimberly and G. V. K. Moorthy for some very rtimulating discussions and illuminating facts about the storage
problem. 
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preferences. Flat storage is much more suitable for this func­

tion than silos. Flat storage is also multipurpose, permitting 
items to be stored simultane­of differenta combination 

thus making for more effective use of capacity as
ously, single
compared to silos, which must be used for storing a 

type of grain at a time. Also important is the possibility of 

a great deal of flexibility in the size of flat storage places, 
are to

whereas silos may have to be of a certain size if they 
capital costs. Our investigations

be built for minimum 
case

through interviews with engineers suggest that in the 

a rather clear indication that unit costs of 
of silos, there is 

construction decline up to a certain point, after which they
 

the size of flat 
rise rapidly. No such relationship between 


storage facilities and the unit costs of construction has been
 

established. 
must evaluate all these 

The economics oF. storage types 

factors in determining an economically efficient investment. 

types of stc-age is probably always
Neither of the two su­

perior to the other under Indian conditions; superiority is 

determined by the function and the length of storage and 

by the agency which may use a storage method. It is likely 

that silos have a great deal to recommend them to the pub­

lic sector, where a minimum size of storage space for specific 

from the point of view of capacitysensegrains may make 
call for mini­

utilization, where the length of storage may 
facili­

mizing long-term storage losses, and where handling 

ties may prove more effective for bulk vertical atorage. Flat 

storage may, however, make considerable sense in the pri­

the scale of the operation is 
vate trading sectors where 

likely to be small, turnover high, and multipurpose storage 
an additional factor which 

facilities necessary. There is also 
in the case of flat storage. Its di­

may be of significance 
small capital requirements,and hencevisible construction, 


may bring forth considerable capital from the private sector
 

which is unlikely to flow into the construction of silos.
 
of

generally recognized at the higher levels 
It is now 

much more flexible policy is re­
that adecision-making 
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quired for new storage construction. What is not recognized,
however, is that by not providing a positive incentive to theprivate sector for the construction of new storage space and
by maintaining a great deal of uncertainty regarding the
trade's future existence, the government has throttled amajor source of storage capacity expansion. This is inevit­
ably going to affect the increase in the storage capacity
available to handle future increases in marketings. In thefinal analysis, whether the private sector is allowed to play
a role in the construction of storage facilities will havedepend on decisions about the over-all control of the 

to 
mar­

keting system. However, the expansion of storage facilitiesis an area in which the private sector could play a vital
role in the modernization of the marketing system. 

Predictabilityof SeasonalPriceMovements 
The analysis of the hypothetical and actual stock opera.tions of grain traders has emphasized the year-to-year vari­

ability in the seasonal price patterns of all three major ce­reals. Table 14 summarizes the percentage rise in the prices
of wheat, jowar, and rice between 1955-1956 and 1966-1967 
in the four states. 

The table illustrates the great variability in the seasonal
price patterns (1) of an individual cereal between years,
(2) of an individual cereal compared to other cereals, (3)of an individual cereal between two states, and (4) between

grades of a single cereal within an individual state. Thesecond and the third phenomenon can be explained as be­ing due mainly to variations in the production of different
cereals; zonal restrictions which prevented interregional
trade and consequently led to disintegration of the mar­
ket;® differences in the distributional policies adopted fordifferent cereals, which had varied impacts on various ce­
reals; and regional variations in other price policies, such 
as the fixation of floor and ceiling prices, procurement poli­

60 The term disintegration is used in the sense defined in Chapter 4. 
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T14i 14. Off-seasonal rise in cereal prices in four major states, India, 1955­

1956 to 1966-1967 (in percentages) 

Rice and paddy, 

Tamil Nadu§ 

Jowar, Rice, 

Wheat, Maha- West Sort i Sort z Sort n 

Year Punjab* rashtrat Bengalt rice paddy paddy 

1955-56 35 46 14 n.a. n.a. n.a. 

1956-57 23 41 17 50 42 29 
1957-58 5 9 26 17 11 14 

1958-59 62 16 16 53 43 36 

1959-60 15 32 4611 18 19 13 

1960-61 15 12 2 48 30 13 

1961-62 22 -2 12 ­ 20 23 11 

1962-63 7 30 34 23" 12: -1 

1963-64 63 3 27 42 43 30 

1964-65 38 68 m.p. m.p. m.p. m.p. 
1965-66 
1966-67 

8 
47 

m.p. 
m.p. 

m.p. 
m.p. 

m.p. 
m.p. 

m.p. 
m.p. 

m.p. 
M.p. 

*Frora June to Fcbruary in Jagraon.
 

t From March to November in Parbhani. Prices are for rabi jowar.
 
t 7rum January to November in Burdwan.
 
§From March to November in Tiruchirapalli.
 
IIIf the open market price forJanuary is used as the real market price, the
 

price 	rise is only 23 percent. 
n.a.: data not available for the complete ycar. 
m.p.: monopoly procurement; no open market prices available. 

cies, and credit availability. The causes of variations in the 
degree of seasonality between various grades of the same 

cereal have been discussed eailier. 
In this section, we are concerned with the phenomenon 

of year-to-year variations in the seasonal pattern of a single 
cereal in the same market. A very rudimentary analysis of 

the off-seasonal price rise should involve an examination of 

the interrelationships between cereal prices and the ce­

real's arrivals and production. It should be recalled 'at this 
stage that in Punjab when regressing between arrivals of 

wheat from April to March and the preceding rabi wheat 
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crop in the district were fitted, in four of the five marketschanges in arrivals showed a significant relationship withchanges in production at the 95 percent level, and in theremaining market at the 90 percent level.e" In Maharashtra,
however, no such significant relationship was observed be­tween market arrivals and production in the surrounding
region. Arrival data for markets in Tamil Nadu and West
Bengal are much too inadequate for the discernment of anyrelationship between arrivals and production. However,paddy assembly in both these states has been so dispersedin the past that any data on arrivals at wholesale market
yards would in all likelihood not adequately indicatemarketed surplus. Besides, the increasing trend, noted 

the 
ear­lier in the West Bengal markets, toward the concentration

of arrivals at the mill sites is likely to distort any fluctua­tions in arrival data resulting from changes in production.
Market arrival records, therefore, constitute a rather poorexplanatory variable in seasonality patterns. The high de­gree of integration between prices in various producing and
consuming markets suggests that the factors that cause aspecific seasonal pattern are common to a group of marketshaving trading relationships with one another. It also sug­gests that an increase or a decline in arrivals in an individ.
ual market does 
 not, by itself, greatly influence prices in
that market unless it is accompanied by a similar movement
in other markts, for prices 
 in a single market are to aconsiderable extent influenced by conditions in the various

markets with which it has trading relations.
It was, therefore, only in Punjab that the May-June

wholesale market price (i.e., the harvest market price)was regressed with market arrivals in the following market 
year, an underlying assunr.ption being that traders can pre­dict the size of the annual arrivals on the basis of theirknowledge of the crop size. In all four states, the harvestprices of the respective cereals, the off-seasonal prices, and 

02 See the section "Volume of Marketings," above. 
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the 'percentage of increase in prices from harvest until the 
off-season were all regressed with each of the following 
variables: (1) district-level production, (2) state-level pro­
duction, and (3) all-India production of the particular ce­
real in the production year immediately preceding the 
market year under consideration. The correlations between 
prices and production, and between prices and arrivals were 
a priori expected to be negative, as an increase in the crop 
size and arrivals would, ceteris paribus,result in lewer har­
vest prices. The correlations obtained varied considerably 
from one cereal to another. 

For wheat, in the case of all the regressions, the b coeffi­
cient, as well as the correlation coefficient, was positive. 
The high positive correlation between the May-June price 
and the wheat production seems to have been due to tL­
trend factor. Both the May-June price and the district, 
state, and all-India wheat production showed an increasing 
trend between 1954-1955 and 1964-1965. No significant 
causal relationship could, therefore, be obtained. Neither 
the postharvest price nor the percentage increase in price 
in the postharvest time showed any statistically significant 
relationship with the size of the wheat crop in the pre­
ceding year at any level. The regression analysis o): various 
variables thus did not explain either the level of the harvest 
price, the level of the off-seasonal price, or the price rise 
from the harvest until the off-season. All of the variables 
showed an increasing trend between 1954-1955 and 1964­
1965.0 Seasonality in wheat prices thus does not seem to be 

02 Arrivals showed an annual rate of increase ranging from 9.4 percent 
in Moga to 61 percent in Jagraon. Production increased 6 percent per 
year in Ferozepur, 14 percent in Sangrur, 16 percent in Ludhiana, and 
19 percent in Bhatinda. Punjab State showed a rate of increase of 13 
percent per year, as compared to 7 percent for all Irdia. The average 
May-.June price in the primary markets showed a rate of increase of 9 
percent per year, and the average January-March price 8.2 percent per 
year. 
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determined entirely or even mainly by wheat production
and by wheat arrivals. 

In Maharashtra, only the percentage rise in the price of
jowar from the harvest -util the off-season showed any sig.nificant relationship with juwar production in Maharashtra.
Neither the level of the harvest price nor of the off-seasonal
price is explained by arrivals and/or production. 

y = 85.33 - o.20x 
(0.09) 

r= -0.64 (significant at 90 percent level) 
n = 8 (1955-1956 to 1962-1963) 

where 

y = percentage rise in price from March to November 
x = Maharashtra production in the preceding crop year. 

In Tamil Nadu both the sort x rice prices and the sortii paddy prices were used in regression analysis. As else­where, the March price, the November price, and the per­centage rise in price from March to November of sort x riceand of sort i paddy were each regressed with each of "iefollowing variables: (I) Tamil Nadu rice production, k
rice production in the southern zone, and (3)all-Indiarice production. The purpose of using both the first- and-second-grade prices was to examine the importance ofgrades in obtaining statistical relationships. Since medium.grade varieties constitute a major portion of the tradethe area, they were expected to show a closer relationship

in 

with rice production than the first-grade rice, which con.stitutes a small portion of the total rice production andtrade and which is produced predominantly in one of theseveral crop seasons in the state, thus causing higher season­ality in prices. Production in the southern zone was used as an additional variable in the case of Tamil Nadu, theas 
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state remained within the southern zone during most of the 
period studied.U 

Neither the sort xrice prices nor the sort n paddy prices 
showed any statistically significant relationships with pro­

off­ductiou. This was true both of the harvest and the 

seasonal prices. Table 15 contains two sets of equations 

showing the relationship of the percentage rise in the price 

of first-grade rice and second-grade pa Idy to rice production 

at three levels of aggregation. 
In the case of West Bengal, the January price of rice, the 

November price of rice, and the percentage rise in price 

from January to November in Burdwan between 1955­

1956 and 1963-1964 were each regressed with rice produc­

tion in the preceding year in each of the following: (1) 

Burdwan district, (2) West Bengal State, (3) the eastern 

zone," and (4) the Indian union. No statistically significant 

relationship was obtained. 
Arrivals and crop size thus generally serve as poor ex­

planations of the year-to-year variability in the pattern or 
ce­extent of seasonality in the prices of the three major 

reals. Rather, seasonal price movements seem to have been 

influenced by a complex set of factors, such as zonal re­
ce­strictions, procurement, imports, public distribution of 

reals, credit control, and ceiling prices, all of which not only 

varied from one cereal to another but, even in the case of the 

same cereal, from one state to another. In addition to all of 

these factors which influenced prices of individual cereals 

in a set of trading markets, the prices and supplies of other 

cereals influenced price levels of particular cereals when­

ever there was a substitution of one cereal for another in 

consumption. All of these factors are too complex and too 

varied, statistical information too inadequate, and the time 

series too short to be explained by a rather simple set of 
below, however, illus­statistical equations. The sections 

" See Appendix 1, the section "Zoning," for a review of zonal restric­

tions. 
" I.e., in West Bengal and Orissa. 
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Table 15. Relationships between off-seasonal price
increases in Tamil Nadu and rice production, 1955­
1956 to 1962-1963 

First-grade rice Second-grade paddy 

0.21 - o.05x, - 59 - 0.126x,
(0.23) (0.13) 

r- 0.55 r - 0.36 
0 56 - x0.0 16

., 89 - 0.766xs
(0.85) (0.43) 

r - 0.46 r - 0.58 
- (2.84.11x 101 ­ O.0 2 76xi 

(2.5) (0.009) 
r - 0.65 r - 0.78* 

Yi: percentage rise in price of sort i rice from 
March to November. 

y2: percentage rise in price of sort n paddy from 
March to November. 

xt: rice production in Tamil Nadu in the crop
year ending in June of the market year.

x3: rice production in the southern zone in the 
crop year ending in J-ne of the market year. 

xs: all-India rice production in the crop year end­
ing in June of the market year.

* Significant at the 95 percent level. Only the 
second-grade paddy prices show significant regres­sion coefficients. The relation between production 
and prices also improves with the level of aggrega­
tion in the case of sort ii paddy prices. The correla. 
tion coefficient becomes significant in the case of the 
relationship between second-grade paddy and all-
Indian production. 

trate the importance of sorne of these factors in influencing 
seasonal patterns. 

SeasonalityandMovement Restrictions 
Table 14 shows the year-to-year variability in wheat priceincreases. It should be noted that there was free trade of

wheat between Punjab and the rest of India in 1955-1957
and in 1961-1964. There were zonal restrictions on move. 
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ments of wheat between 1957 and 1961 and between 1964 

and 1967. In most cases, the periods of free trade and zones 

generally correspond with market years of wheat. Despite 

relatively short periods of free movement and zonal re­

atrictions, the table suggests that years of zonal restrictions 

were not accompanied by low seasonality. On the contrary, 
in periodsoff-seasonal price rises have been about the same 

in the periods of free trade. This contention isof zones as 
were im­usually countered by the argument that zones 


posed as a result of poor crops and consequent price rises,
 

and that it is, therefore, not enough to examine the actual 
but that it is necessaryprice rise during a period of zones 

to analyze the price rise which would have occurred in the 

absence of zonal restrictions. The only way to examine this 

is to consider, if possible, the price increase in a year of 

equivalent crop size when there were no zonal restrictions. In 
with an all-Indiathe 1956-1957 market year, for example, 


wheat crop of 8.7 million tons and free trade between regions,
 

prices showed a rise of 23 percent in Jagraon, whereas in
 

1958-1959, with a crop of 8 million tons and much greater
 

wheat distribution, the off-seasonal price rose over the harvest
 

price by 62 percent." The price of Sharbati wheat in Bombay
 

showed a 44 percent increase in March 1957 over the previous
 

harvest price in 1956, as against 55 percent in 1958-1959 when
 

Punjab wheat was cut off. 
In contrast, in 1963-1964, when there was free movement 

of wheat, prices in Jagraon rose by as much as 63 percent as 
failure, whereas in the following year,a result of a crop 

with zonal restrictions on 'exports from Punjab, prices in­

creased by only 38 percent although there was an even 

smaller wheat crop. It is noteworthy, however, that Shaibati 

e In 1956-1957, 1.55 million tons of wheat wire distributed, as against 

SA7 million tons in 1958-1959, most of which was imported. The avail. 

ability thus increased from 9.25 million tons in 1956-1957 to 11.47 

million tons in 1958-1959. The difference of 2.5 million tons during the 

two-year period was certainly adequate to take care of the increase in 

population and income. 
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wheat prices in Bombay increased by about 60 percent in1963-1964, whereas they increased by about 90 to 100 per­
cent in 1964-1965. 

It is, therefore, apparent that with similar wheat supplies,prices of domestic wheat in deficit regions showed a muchgreater off-seasonal price rise in periods of movement re­strictions than in periods of free trade. The evidence re­garding the effect of zonal restrictions on off-seasonal priceincreases in the surplus regions is at best conflicting. There
is no'clear evidence that restrictions on movements reduced
the extent of the off-seasonal price rise. The effects ofzonal restrictions are probably combined with other factors,such as procurement, distribution, and credit availability.

Apart from the influence of the actual zones, the frequentintroduction and withdrawal of zones and numerous
changes in existing zonal arrangements created a degree ofuncertainty in the market which affected the purchase andsale operations of traders and must have had an effect onthe seasonal price pattern. Traders, in their interviews, in­variably complained about the effect of a sudden withdrawal
of zonal arrangements 
 on prices through the pressure ofdemand from deficit areas, and about the opposite, depress­
ing effect on prices of the unexpected imposition of zones. 

Seasonality and GovernmentalPolicy 
No single factor seems to beenhave dominant in the
seasonal price movements 
of rice in West Bengal. Factorsaffecting annual price movements are so numerous andvaried that a year-to-yea- survey I uncirtaken in the fol.lowing paragraphs to illustrate the importance of thesefactors in the seasonal price movements of rice and paddy.

Despite a drop in the production of rice in West Ben­gal, Orissa, and India in general, prices did not show a very great off-seasonal increase in 1955. The state govern­ment had undertaken a liberal policy of distributing ce­reals through relief work and fair-price shops. In 1955,100,000 over
tons of rice were distributed in this manner. Prices, 
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therefore, did not show a steep rise. The year 1956 experi­enced.a higher price level as well as a gieater off-seasonal 

rise than 1955 (Table 14). This seems to have been a re­
result of an influx of rice-eating refugees, a terrible cyclone 
in May, and a devastating flood in September, all of which 
were accompanied by an absence of credit squeeze which 

resulted in a speculative build-up of stocks. The price rise 

was arrested only by the introduction of "modified ration­

ing" in Calcutta and elsewhere. 
Both absolute and relative prices went up still further in 

1957 over the previous year. Increased investment under the 

Second Five Year Plan, coupled with deficit financing, haai 

increased the money supply in circulation. The increase 
in rice production was much too inadequate to meet the 

an increase in populationincreased demand resulting from 
export of Orissa rice onand income. Later in 1957, the 

private account was banned, which resulted in a widespread 

shortage in Calcutta and surrounding areas. 
were still higher thanThe seasonal low and high in 1958 

the corresponding prices in the previous year. The price 

rise in November was nevertheless both relatively and ab­

solutely lower in 1958 as compared to 1957. This was despite 

a drop in production over the previous year. Market arri­

vals were low in 1958 because of the withholding of stocks 

by larger cultivators in anticipation of high prices." Licens­

ing and the submission of fortnightly returns of stocks and 
state government fromtransactions were demanded by the 

traders in order to check speculation. A ban on the move­

ment of rice and paddy outside of the state borders was 
on rice mills lo­continued. A 25 percent levy was imposed 

cated in surplus districts, and maximum rice and paddy 
fixed. Over 980,000 tons of cereals were distrib­prices were 

uted through ration shops. 
The excessively high price rise noted, in 1959 wAs due to 

"See Report on the Pace andPattern of Market Ardivals,'West Bengal 
section. 
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the fixation of a maximum rice price by the state govern­
ment in early 1959, which was later abandoned in July be­
cause of difficulties in administering prices. Open market
prices, therefore, once again reached a high level conse­
quent to a poor crop in the state. Although the price rise
in 1959 seems steep, it is more apparent than real. 

The year 1960 did not show any rise in price, and 1961
experienced only a slight price rise. This may have been
because of a good harvest in West Bengal and the formation
of an eastern zone in December 1959 which allowed a free 
flow of Orissa rice into West Bengal in the following two 
years.

Prices, however, showed a steep rise in 1962, when the
seasonal high reached an unprecedented level of Rs75.00 
per quintal. This was owing to a poor crop in West Bengal
and Orissa. Local production and imports from Orissa and
the central government fell short of the state requirements.
In the year 1963 there were once again high absolute and
relative prices in the off-season. This was because of a poor
crop for the second year in succession in West Bengal and
Orissa, which was followed by frequent restrictions on ex­
ports of rice by the Orissa government. The central gov­
ernment's increased shipments were not adequate to meet 
the deficit.
 

The size of the harvest 
 was thus not the only or even

the most important factor in the determination of the


,seasonal pattern. The seasonal pattern was as much de­
wrmined by various policies followed by state and central
 
governments. The off-seasonal price rise depended upon thesize of market arrivals, the actual imports and prospects of
imports from Orissa, the supplies made available by the
central government, the extent of retail distribution, and 
the pricos fixed by the state government at various times. 

Not only was there year-to-year variation in policies, but
their enforcement also varied considerably from year to year.
If traders usually use their past experience with crop size 
to forecast off-seasonal price rise, the seasonal pattern in 
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,,	West Bengal could hardly be anticipated on the basis of 

the rice crop during the preceding nine years. Apart from 

actual official intervention in trade (which took such var­

ied forms as the imposition of ceiling prices, compulsory 
onprocurement, interdistrict and interstate restrictions 

movement, imports on governmental account, retail distri­

bution of imported and procured stocks, and frequent credit 
squeezes), the probable nature of impending restrictions 
created a great deal of uncertainty among millers and. trad­
ers about future needs and the availability of supplies. The 

official measures influenced the availability as well as the 
of trading operations by imposing restrictions on ex­area 

port and import on private account and by procuring and 

distributing on governmental account. A sudden imposition 

of movement restrictions resulted in excessive stocks with 

the millers, whereas a sudden imposition of controls on 
of paddy supplyexports from Orissa cut off a major source 

for the millers in Birbhum and Burdwan. Apart from the 

official policies, the farmers' market behavior created addi­

tional uncertainty in West Bengal regarding farm-level 

stocks and their release during the period under study. 

The rice trade in Tamil Nadu and the jowar trade in Ma­

harashtra were controlled less frequently and less vigor­

ously during the period studied than the rice trade in West 

and the wheat trade in Punjab."7 The off-seasonalBengal 
price rise in these regions showed a somewhat closer rela­

tionship with the size of the crop than in Punjab and West 

Bengal, although it was also influenced by occasional move­

ment restrictions, the distribution of cereals, and credit 

availability. 

67 See Appendix I for a-review of control policies 



SCHAPTER 6 

The Rice-Millhng

IndUstry
 

The efficiency of therice-milling system depends uponthe degree of competitiveness within the system, the state
of technology, and capacity utilization. These three factors in­teract. Thus, milling technology may determine the size of
milling units, the structure of the milling industry, andhence the degree of competitiveness. Similarly, government
policies such as licensing may influence the number of mill­ing units and hence indirectly affect the choice of milling
technology. Capacity utilization may be influenced both by
the degree of competition and milling technology.

In a perfectly competitive market, given full-capacity
utilization, the maximum margin between paddy and rice.prices is determined by milling technology through its ef­
fect on the cost of milling and on the quantity and quality
of rice and by-products derived from paddy. Rice and paddy
prices may fluctuate within the margin determined bymilling technology. Thus, given the competitive environ­
ment, the larger the margin, the greater the fluctuations
possible between the limits set by technology. This will mean a higher residual term and a lower correlation be­
tween rice and paddy prices.

Margins may be higher than those determined by mill­ing technology in':a system not perfectly competitive. It is
generally believed that rice milling in low-income coun­tries is imperfectly competitive with margins much higherthan costs. Margins may also be higher because of incom­
plete utilization of capacity and its effect on costs. In this 
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first review the structure and competitivenesschapter, we 
on milling costs.of the rice-milling i idustry and its effect 

We then examine the degree of interdependence and size 
This will provide a basis forof the rice-paddy margin. 

ascertaining the relationship between market structure and 
anmilling technology. The implications of such interrela­

tionship are of immense interest in formulating policies for 

the modernization of the rice-milling industry. 

Structureof the Rice-MillingIndustry 

There has been an enormous increase in the number of 

units during the last two decades. The effect of
milling 

this expansion on competition depends upon many factors,
 

including growth in demand for milling services, technology, 

and old units, and the initial extent of ca­
the size of new 

pacity utilization.
 

It is clear that the milling industry has been technologi­

cally antiquated. Of nearly 50,000 licensed milling units at 
were of the huller type,

the end of the 1960's, 87 percent 
8 percent of the huller-sheller type.

and an additional 
were of the sheller

Barely 5 percent of the milling units 

type. The data also show that, owing to lower milling costs, 

largely replaced hand-pounding in th-­
single hullers have 

Not clear, however, is
last two decades after independence.' 

to which single hullers have provided competi­the extent 
the larger rice mills which processed the bulk of

tion to 
the marketed surplus of paddy. It is likely that most of the 

simply resulted in
expansion in the number of rice mills 

of the old technology. Thus competition did
displacement 

70 percent of the paddy production in West BengalI In 1953-1954, 
was officially estimated to have been hand-pounded. In 1967, rice millers 

to 30 to 40 percent. The 
indicated that the proportion had gone down 

number of licensed single hullers in the state had increased from almost 

none to 6,000. Millers claimed that there were an additional 6,000 hullers 

operating in 1967 without licenses. See Repoit of the Rice Milling Com­

mittee, for costs of hand-pounding and milling rice. 
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not increase as much as is suggested by a cursory glance at
the numberd. 

There is, however, little direct evidence available on thisquestion. Study of the data for West Bengal and TamilNadu permits a detailed examination of indirect evidencefor two areas which are broadly representative of the insti­tutional and physical environment within which the mill­
ing industry operates in India. 

Number of Rice Mills and Capacity Utilization in the
Organized Rice Mills, West Bengal 
The rice-milling industry is comprised of two sectors: theorganized sector, in which the millers purchase paddytheir own on 

account; and the unorganized sector, in whichmilling is done on a custom basis. Although there is an over­lapping 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 publ;shed official statistics on the number ofcensed rice mills in West Bengal 
li­

(excluding single hullers)suggest a considerable increase in their numbers despitethe restriction imposed by the 1958 Rice Milling Industries
Act. The statistical abstract of the government of WestBengal for the year 1962 indicates that there were 293 li­censed rice mills in 1953 and that the number increased to494 in 1960 and to 515 in 1962. The records of the FoodDepartment for later years show 729 licensed rice mills in 
1967 and 741 in 1969.
 

This increase is confirmed by the estimates 
 of the An­nual Survey of Industries published by the Central Statis­tical Organization. Due to changes in the definition of afactory, these are not comparable over a long period oftime. However, data for the 1960-1964 period show that 

2See Appendix I, the section "Rice Milling," for effects of the 1958act on the number of rice mills. 
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rice mills employing 50 or more workers working with the 
aid of power increased from 135 in 1960 to 185 in 1962 and 
to 212 in 1964.3 However, there is some question about the 
interpretation of these data, since inquiries made to the De­
partment of Food of the government of West Bengal indi­
cate that as a result of the 1958 act, not many new rice 
mills are likely to have come up in the private sector in 
West Bengal since the mid-1950's. 

No information is available on the actual capacity of 
rice mills or their capacity utilization. Data collected by 
the Food Department show the total quantity of paddy 
milled by rice mills in the state between 1960 and 1969. 
From these data, it should be possible to estimate capacity 
utilization of rice mills over time if some assumptions are 
made about their actual wapacity. However, these data have 
several limitations. The quantities of paddy milled were 
estimated from the weekly returns that millers, under the 
1958 Rice Milling Act, were required to submit of their 
purchase, milling, and stock operations. Since the purpose 
of the returns was to make it possible to estimate the stocks 
of paddy held by traders, so that a procurement and distri­
bution policy could be formulated, millers almost always 
understated the quantities of paddy purchased and milled 
in order to avoid the seizure of stocks. Understatement be­
came even more pronounced after 1965 when the govern­
ment imposed a levy on millers which often amounted to 
100 percent of the quantities milled. 

An alternative estimate of capacity utilization can be de­
rived from assumptions about the average size of mills 
and the percentage of the marketed surplus milled in the 
organized rice mills. Such estimates were made on the basis 
of the information collected from the Food Department, 
interviews with rice millers, and the East India Rice Mill­
ers' Association. 

aGovernment of India, Central Statistical Organization, Department 
of Statistics, Cabinet Secretariat, Annual Survey of Industries, 1960­
1964. 
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)' Table 16 shows the- estimates, based on official data, of 
quantities of paddy milled and estimates based on hypo.
thetical assumptions outlined above. The hypothetical esti­
mates show a higher rate of capacity utilization than those 
obtained from the official data. Both estimates of capacity
utilization show a declining trend which began in 1965. 
This seems to be due to various causes. First, a consider­
able drop in production resulted in a smaller marketed 
surplus, even assuming a fixed percentage of production.
Second, a further decline in supplies to the organized sector 

Table 16. Number of licensed rice mills in the organized sector and estimates of 
effective capacity utilization, West Bengal, 1955-1969 

Estimated Our estimates Official estimates 
effective Utilization Utilization 
capacity Quantities of effec- Quantities of effec. 
of mills milled tive ca- milled tive ca-

Year 

No. of 
mills 
(1) 

(metric 
tons)* 

(2) 

(metric 
tons) t 

(3) 

pacity (%) 
(4 = 

3+2) 

(metric 
tons)
(5) 

pacity (%) 
(6 = 

5+2) 

1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

360 
391 
425 
446 
467 
494 
497 
515 
n.a. 
n.a. 
711 
n.a. 
729 
741 
742 

900,000 
977:000 

1,062,000 
1,115,000 
1,167,000 
1,235,000 
1,243,000 
1,288,000 

n.a. 
n.a. 

1,778,000 
n.a. 

1,823,000 
1,853,000 
1,855,000 

765,000 
836,000 
940,000 
860,000 
851,000 
857,000 

1,067,000 
963,000 
899,000 

1,088,000 
1,126,000 

990,000 
980,000 

1,005,000 
n.a. 

85 
86 
88 
77 
73 
69 
86 
75 

n.a. 
n.a. 
63 

n.a. 
53 
54 

n.a. 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

650,000 
810,000', 
790,000 
710,000 
700,000 
510,000 
450,000 
150,000 
310,000 
350,000 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
53 
65 
61 

n.a. 
n.a. 
29 

n.a. 
8 

17 
19 

'Based on an official estimate of 10 metric tons of milled rice in a single
shift of 8 hours and 250 days of running in a year. 

t Calculated at 20 percent of the state's production.. 
n.a.: data not available. 
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was caused by low procurement prices, fixed by the gov­
ernment, which diverted market supplies from the regular 
market channels to single hullers.' The cultivators found it 
profitable to sell rice in the open market rather than to sell 
paddy to rice millers at procurement prices. Operators of 
single hullers also indulged in clandestine trade. Third, 
there was considerable underreporting by rice millers of 
quantities milled. The second and third factors explain the 
much sharper decline in the estimates based on official rec­
ords of milled rice. During the relatively normal period 
1955-1962, capacity utilization seems to have been much 
higher than is generally believed to be characteristic of or­
ganized rice mills in 'India. Even in that period there was 
considerable year-to-year variation in capacity utilization. 

Number of Rice Mills and Capacity Utilization in the 
Organized Sector, Tamil Nadu 

Data from the Office of the Labour Commissioner, Tamil 
Nadu, show the number of rice mills with ten or more work­
ers working with the aid of power or twenty or more work­
ers working without the aid of power. Table 17 shows the 
statistics on these mills in Tamil Nadu from 1955 to 1966. 
Data for subsequent years are not comparable because of 
changes in the definition of rice mills recorded as factories 
and in fact show a considerable decline in numbers in 1967. 
The Civil Supplies Department provides data on the 
number of wholesale mills only for 1968. Wholesale mills 
are equivalent to organized rice mills that purchase paddy 
on their own account. The records show the number of 
mills to be 1,768. The data in Table 17 apply to the organ­
ized sector and show a considerable increase in their num­
bers. 
. It is noteworthy that the increase in the number of work­

ers is proportionately much smaller than that in the num­

'Data for years beginning with 1965 correspond with data for the 
official procurement of rice by the state government from millers. 
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Table 17 Number of rice mills with 10 or more
workers working with the aid of power, Tamil 
Nadu, 1955-1966 

Year No. of rice mills No. of workers 

1955 645 10,176 
1956 799 11,288
1957 846 12,525
1958 887 13,086
1959 942 12,727
1960 1,011 13,810 
1961 997 12,185
1962.' 1,533 13,702
1963 1,483 14,367
1964 1,463 15,123
1965 1,429 13,428 
1966 1,412 12,457 

Source: Office of the Labour Commissioner, 
Tamil Nadu. 

ber of rice. mills. The smaller increase in the number of
workers is by no means due to an increasing trend towardautomation, for most of the new rice mills installed were
the traditional huller type. There were only 15 

of 
sheller

mills and 110 huller-sheller combination type of rice millsin Tamil Nadu in 1964, and the number did not show
 
any significant increase in the subsequent period." Possible

explanations for the decline in the average labor force per
mill may lie in the overstaffing of labor in the 
 earlier 
years and the streamlining of employment in the subse­quent period. However, the employment pattern is more

likely indicative of a trend toward smaller-sized rice mills 
even in the organized milling sector.

Comprehensive data show that in 1960 there were 7,411rice mills in Tamil Nadu, including small rice mills and sin­
gle hullers. For the period 1964-1968, the number of rice 

Our investigations show that several mills recorded as combined
huller-shellers are, in fact, only huller mills. 
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mills shows a substantial increase, most of which is due to 

(Table 18). Discus­
a significant increase in single hullers 

Table 18. Number of rice mills, effective installed capacity, and production of 

paddy, Tamil Nadu, 1964-1968 

Paddy UtilizationType of rice mill 
ofcapacityInstalled produc-

Year* Huller Sheller sheller Total capacityt tion (%) 
Huller-

(million metric tons) 

1964 8,636 15 110 8,761 6.97 6.00 86 

16 110 8,944 7.26 5.28 72 
1965 8,818 

6.73 5.708,972 14 111 9,097 85 
1966 

9,432 7.01 6.17
1967 9,310 19 113 88 

69 100 10,169 8.89 5.84 66 
1968 10,000 

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

July Icrop year. 
t Installed capacity is estimated on the basis of asingle 8-hour shift and 250 

days of work. 
Source: Department of Civil Supplies. 

sions with the Food and Civil Supplies Commissioner cor­

roborate this evidence. New licenses have been issued on the 
in the area. 

basis of a "need" for more m:'Iling capacity 

The traditional flow of paddy involved considerable move­

of South Arcot, North Arcot,
ment from the surplus areas 

from Thanjavur to the 
and Chingleput to Madras, and 

deficit districts in the western part of Tamil Nadu. There 

was, therefore, a considerable spread of large rice mills into 

the deficit districts. Data from the Office of the Labour Com­

missioner indicate that only a third of the rice mills classified 

as wholesale mills were located in the four surplus districts 

of Tamil Nadu. A major portion of the marketed surplus of 

outside the surplus districts by such 
paddy was processed 
large rice mills. 

Unfortunately, even less information on the average capac­

ity of the large organized rice mills is available for Tamil 

Nadu than for West Bengal. Besides, because of a consider­
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able outflow of paddy into Kerala, the assumption thatquantities milled are equivalentto the total marketed sur­plus may be less appropriate in the case of Tamil Nadu.Thus the data for Tamil Nadu provide only a rough compari­son of the total installed milling capacity for the productionof paddy for the 1964-1968 period (Table 18). The avail­able data are comprehensive for all mills and show no break­down between organized and unorganized sectors. There issuch a breakdown for 1968 from the Civil Supplies De­partment's estimate of the effective capacity of wholesalemills. If we assume the marketed surplus to be 20 percentof the state's production, then capacity utilization for 1968in the wholesale mills is in remarkable agreement with theover-all estimates for 1968 in Table 18. In periods of freetrade, there probably was some outflow of paddy to Kerala,and hence capacity utilization may have been somewhat
lower than is indicated in Table 18. The evidence neverthe­less indicates that effective capacity was used fairly in Tamil 
Nadu. 

Although little can be said about relative capacity utili­zation in the organized and the unorganized sectors, ifthe trend has in fact been toward smaller rice mills in theorganized sector, as is suggested by data in Table 17, the in­crease in capacity could not have been as fast as the increasein the number of organized mills. The milling capacity dur­ing the period of free trade was probably used relatively
more heavily in the organized sector than in the unorganized
sector. The data for the 1964-1968 period also emphasize
the year-to-year variability in capacity utilization.


To recapitulate, evidence 
 from West Bengal and Tamil
Nadu strongly suggests that, even with a considerable 
crease in the number of milling units, there 
in­

was no signifi­cant decline in the capacity utilization of organized rice millsduring the period of free trade. Thus there was no increasedpressure on the mills to compete more vigorously andthereby to reduce market margins. It also indicates thatlower utilization in the subsequent period was mainly due to 
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:governmental policies which diverted market surplus from 
!the organized milling channels, rather than due to the in­
herent 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 assumes a specific definition of 

rice-milling capacity. An effective policy to increase capacity 
utilization recognizes a wide range of factors that affect ca. 
pacity utilization. In this context it is aseful to distinguish 
three types of capacity. 

Engineering capacity is defined as the highest number of 
working hours that can 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 the maintenance and 
repair of the machinery. 

Effective capacity is defined as the maximum of working 
hours that can be maintained in a year within the confines 
of technological, social, and other physical and environmen­
tal restraints. Thus, given the family-operated mills tradi­
tional in the rice-milling sector in India, it is reasonable to 
assume that only a single eight-hour shift will le operated 
in a day.' More important, given the nature of the tradi­
tional parboiling process, which involves 1 to 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 during 
monsoons in areas where parboiling is prevalent. It is there­
fore customary to assume 250 days of running time instead 
of the 300 days possible with modern drying equipment. The 

6 The resources of small family-operated mills may be much too small 
to permit the hiring of managerial staff. It may also be a result of a 
lack of managerial talent or of P strong desire to keep a firm within a 
family. 
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effective capacity of a rice mill in India is thus slightly less
thai a third of the engineering capacity of the 'milling ma­chinery. Effective capacity was used in the preceding discus­
sion of the utilization of mill capacity.

Optimum capacity is defined as that level of use at which
the difference between total revenue and total costs is maxi­
mized. Optimum capacity may be much smaller than effec­tive capacity if unit variable costs increase with increases in 
output, without a corresponding increase in unit revenue. 
This depends on a variety of factors which we shall examinein detail. The extent to which the full engineering capacity
of the plant is utilized constitutes one of the important fac­
tors in industrial efficiency. 

Some Hypotheses Regarding Pattern and Extent of 
Capacity Utilization 
The available evidence suggests that in both Tamil Nadu

and West Bengal, effective milling capacity in the organized
sector was utilized much more heavily than in the unor­
ganized sector. There was considerable variation in the year­
to-year utilization of effective capacity, depending croponsize and on the proportion marketed through regulated
 
trade channels.
 

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 in­
terharvest 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 per­
centage of effective capacity utilized.7 

IWe have already examined the evidence on seasonal price patterns,
the pace of market arrivals, and purchases by millers in West Bengal inChapter 5. V. K. Gupta provides some direct statistical evidence on thesize of operation and costs of raw material in Rajpur which clearlyindicates that "raw material costs Increased as the utilization of capacity
increased and this formed the major chunk of the total cost." (V. K.Gupta, T. P. Gopalaswamy, and D. P. Mathur, Studies on Moderniza­
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In years of a small crop, it will be necessary to operate 
mills at only partial capacity. Where there is only a single 
major harvest of paddy, the cost of raw material increases 
considerably, owing 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 postharvest period, stocks required for the full 
capacity utilization of a rice mill are indeed high and in­
volve 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 grain trade operations cited earlier shows 
that traders and millers avoid building up heavy stocks of 
grain in the immediate postharvest period and depend 
largely on a quick turnover of stocks for profits. 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 restrictions on the availability of bank credit. When 
credit is available, millers have less flexibility in their opera­
tions, as it is tied to the stocks of paddy. 

Perhaps most important in discouraging a heavy build-up 
of stocks by mills in the immediate postharvest period is the 
uncertainty of seasonal price movements, which often result 
in excessively high seasonal margins in some years and low 
margins in others. Although average profit margins over a 
period of 8 to 10 years may not seem to be low ex post, the 
year-to-year variability in the margins emphasizes the high 
element of uncertainty implicit in storage operations. A large
build-up of stocks greatly raises the loss function in a situa­
tion of high uncertainty and discourages millers from a 
commitment. Capacity utilization is even further discouraged 
by the government's policies, which generally aim at curbing 

tion in Paddy Rice System, [Ahmadabad: Indian Institute of Manage­
ment, 1969], p. 165). 
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stocks as an antihoarding measure. The seasonally low 
utilization of milling capacity is further reinforced in areas 
where technical restraints on parboiling during monsoons
raise the costs of carrying stocks beyond the monsoons and 
further reduce effective capacity utilization. 

The data from modem and traditional rice mills show that 
even when less than 50 percent of the capacity is utilized, 
variable costs 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 percentage of the total 
costs if there were in thean increase capacity utilization. 
Where variable costs form such a large portion of the total 
costs, declines in average costs as a result of increases in
capacity utilization are insignificant and, therefore, do not 
provide an incentive for extending capacity utilization. 
1This argument is supported by the actual behavior of 
millers, as evidenced by data collected from private rice 
mills of various sizes in Birbhum and Burdwan districts of 
West Bengal. It is evident that a close relationship exists be­
tween effective milling capacity and storage capacity. The 
data further show that storage capacity in these private mills 
never exceeded 60 percent of the annual effective capacity.

Further evidence of the highly seasonal utilization of ca­
pacity is provided by estimates of the monthly production
of rice by organized rice mills in West Bengal during 1960 
and 1967. It is noteworthy that data for the 8 years including
both free trade and government procurement show a re­
markable uniformity in the milling pattern, except for a 
gradual increase in the seasonality of milling in the later 
years, when open trade and, hence, seasonal fluctuations in 
rice prices were abolished. 

An examination of the nature of variable costs of rice 
mills emphasizes the fact that milling is predominantly a 
trading operation ivhich involves mainly storage and that 
only a small value is added in actual processing. It thus 
seems highly plausible that the level of utilization .twhich 
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optimization of profits occurs may change significantly from 
one year to another, depending on market conditions. The 
evidence on capacity utilization, when considered in rela­
tion to optimization, thus seems generally consistent both in 
terms of absolute level and of year-to-year fluctuations in the 
level. 

This examination brings out an interesting distinction be­
tween the technical capacity, effective capacity, and economic 

capacity of rice mills and emphasizes the need for poli­
cies to move the economic optimum as close to the engi­
neering capacity as possible. An investment pattern which 
reaches the optimum at low levels of engineering capacity, 
though profitable from an individual miller's point of view, 
is obviously inefficient for the society as a whole. Such a pat­
tern may result in excessive allocation of the society's scarce 
capital to the milling sector, and several intermediaries may 
have to share the function of storage in an uncoordinated 
manner. In the long run, the total milling capacity will ex­
pand beyond what would be justified under full utilization 
of engineering capacity. 

This divergence of private and social returns is a result of 
the manner in which market forces are structured. The 
forces result from a lack of facilitative public policy as well 
as from misguided policies, which not only raise the variable 
costs of operation, but frequently make it almost impossible 
to predict returns on operations with any degree of cer­
tainty. The divergence of private and social return is'also a 
function of environmental restraints built into the tradi­
tional technology of drying and parboiling. There is obvi­
ously considerable 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. 

Utilization does not have much impact on milling costs 
in the traditional rice mills, as fixed costs constitute a small 
proportion of total milling costs. Underutilization of ca­
pacity does have a significant impact on costs in modern rice 
mills, for which fixed costs are much larger. 
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The data collected from two modem rice mills of 2 and
4 tons per hour capacity clearly show that within a single
mill considerable variation in average fixed costs will occur,
depending on variation in capacity utilization.' They also 
show considerable variation in average fixed costs between 
the two modern mills for milling the same quantities of 
paddy, even when capital costs are adjusted for excessively 
high constructions costs. 

The evidence further suggests that, if anything, per unit 
direct processing costs are likely to be higher in a larger
rice mill than in a smaller one. Thus, given the larger capi­
tal costs o! modern rice mills as compared to those of the 
traditional mills, the saving in interest on working capital
derived from partial utilization of a large rice mill may not
necessarily compensate for the larger unit fixed costs. These 
costs may be even more significant because differing levels 
of capitalization are likely in rice mills of different sizes. 

An additional aspect which is often overlooked in cost 
accounting for different-sized mills is the natural inclina­
tion toward vertical integration in a larger-sized mill due to 
the availability of by-products materials. Such addi­as raw 
tional capacity created by the vertical integration may also 
be underutilized if adequate raw materials are not available 
to feed it. Underutilization of capacity due to environmental 
restraints will, of course, be eliminated in the process of 
modernization by the of modernuse parboiling and dry­
ing equipment. However, underutilization that is due to 
market forces and inappropriate governmental policy may
remain, substantially increasing costs for the highly capital­
intensive modern mills, perhaps to the point at which they 
are not competitive with the traditional mills. Even if the 
modern mills remain competitive under these conditions, 

sSee Uma J. Lele, An Analysis of Modernization of the Rice Milling
Industry in India, USAID Research Project, Occasional Paper No. 37
(Ithaca, N.Y.: Cornell University, June 8, 1970), for statistical evidence on modem rice mills. . I 
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there will be much greater waste of capital in unused capac­

ity than now, because of their higher capital requirements. 

Factors Affecting Milling Structure 

We have already seen how utilization of milling capacity 
of free trade

in the organized sector during the period 

seemed consistent with the optimization of returns in mill­

ing operations. It is now necessary to examine the phenome­

non of a rapid increase in the number of single hullers in 

and a trend away from large rice
the unorganized sector 

mills.
 

as West Bengal, husking machinesIn several areas, such 
washave clearly replaced hand-pounding, which prevalent 

of rice in the rural sector.
in the domestic consumption 

to the Second World
Official estimates indicate that prior 

War as much as 84 percent of the total paddy production of 

the state was hand-pounded.9 The extent of hand-pounding 

had declined to 70 percent in 1953-1954."° A few rice millers 

Bengal estimated, during my conversations with
in West 
them, that the extent of hand-pounding at about 30 percent 

husking machines processingto 40 percent in 1967, with 


more than two-thirds of the balance.
 
The increase in the number of husking machines is also 

policies that have di­
partly attributable to governmental 

their establishmentrectly and indirectly encouraged in a 

have already explained how in areas
variety of ways. We 

West Bengal single hullers have clearly proved tosuch as 
be an alternative channel of marketing during periods of 

price controls and statutory levies. 
policies indirectly encouraged the develop-Government 

ment of an unorganized rice milling sector by discouraging 

the growth of the organized milling industry. The 1958 Rice 

Milling Act, although it did not directly control expansion 
a great deal of un­

of the organized milling sector, created 
sector regarding its future and

certainty in the private 

9Report on the Marketing of Rice in India, p. 58.
 
" Report of the Rice Milling Committee, p. 11.
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hence discouraged investment in iarge-scale mills involv­
ing considerae capital. The 1958 resolution by Congress
leading to nationalization of the grain trade further dis­
couraged modernization in the private sector, since the threatseemed more real to a modern, efficient sector than to anoutmoded and inefficient one. The substantial fluctuations
in marketed surplus resulting from the official procurement
policies further discouraged the expansion or the moderni­
zation of the organized private milling sector.A factor which has until recently been no less inhibiting
in the modernization process is the lack of technical knowl­
edge on the part of millers regarding the establishment and
operation of modem rice mills. Until the Ford Foundation 
team of experts looked into the question of modernization,"
the government neglected the matter completely, while em­
phasizing the merits of hand-pounding, if not in deeds atleast in words. It neither provided millers with a knowledge
of modernization-which is as necessary as the extension of new varieties of crops to cultivators-nor with financial assist­
ance for initiating the modernization process. Rice milling,
along with oil and dal milling, was classified as a "tradi­
tional industry" and, therefore, did not qualify for financial
 
support for modernization.a A further problem in mod­ernizing was the difficulty of marketing pure bran which re­
sulted from the lack of development of a bran-extraction 
industry.

Finally, widespread use of the traditional single hullers 
was also an indicator of the lack of alternative opportunities
for investment by persons in small towns with little capital
and some knowledge of the wofking of the paddy-rice trade.
The development of small- and medium-scale industries 

"Modernization is defined here as the establishment of rubber-roll
sheller mills and a mechanical parboiling and drying system in which
parboiling is prevalent. 

2It was only in October 1969 that the Reserve Bank formulated apolicy of extending financial assistance to private millers for mbdernza.' 
tdon. 
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in the rural areas of the rice-growing states was conspicuous 
by its absence during the two decades of stagnant agricul­
ture. -The dynamism of agriculture and the consequerl, 
spurt in small industries in rural Punjab in recent years 
are examples of the effects of profitability on the channeliza­
tion of small savings. 

The examination of the rice-milling industry suggests 
that the number of mills in the organized sector increased 
sufficiently to maintain a fairly high degree of competition. 
However, there probably was not enough underutilization 
of capacity to make possible rigorous competition among 
millers-not so much as one might believe from examin­
ing the over-all increase in the number of milling units. The 
large number of new single hullers mostly took over the 
paddy that had been hand-pounded before and did not take 
over the processing of the marketed surplus to a significant 
extent, except in periods when government policies restricted 
and impeded the organized rice-milling sector. This devel­
opment in the rice-milling industry thus did not positively 
foster competition, as one might expect, as a compensation 
for overcrowdedness and consequent underutilization of ca­
pacity. Hence, it did not exert pressure for reducing milling 
margins. 

Apart from competitiveness, the structure of the milling 
industry had a significant effect on milling costs through 
technological factors. We discuss these below. 

Milling Technology 
If markets operate competitively, paddy and rice prices 

in a market should have the following relationship: Price of 
rice per quintal = price of paddy equivalent of one quintal 
rice + milling costs - value of by-products from paddy ± 
value of quality differential resulting from processing tech­
nologies. 

A majority of the 58 million tons of paddy currently pro­
duced is processed by traditional hullers. Several drawbacks 
exist in the traditional huller type of rice mill. In these 
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mills, paddy is not effectively cleaned before dehusking and
there are considerable breakage and loss of rice. In the 
process of hulling, the mills provide no control over the
degree of polish, nor do they have a facility for separating
bran from husk. Paddy milled in hullers thus produces
less rice than that milled in a traditional sheller mill, and 
still less than that milled in a modem rubber-roll sheller
mill. There is a much higher proportion of brokens, re­
fraction, and unhulled paddy in hullers. The by-products are
mixed with each other, are of poor quality, and hence are
usable only as animal feed or as fuel in the rice mills.
Thus, there is considerable wastage in the present rice­
milling industry.

Although estimates vary, it is believed that approximately
4 percent to 10 percent more rice of superior quality couldbe recovered if there were complete modernization of the 
existing industry.8 The loss of rice resulting from anti­quated processing has been estimated by the Rice Milling
Committee as 0.5 million tons, valued at Rs350 million.'
It is estimated by the Department of Food to be as high as2.5 million tons, valued at Rs2,250 million." The bran re­
covered in its pure form in the modern milling process
could be used for oil extraction for edible purposes, and theremaining by-product could be used as poultry feed. It is
estimated that at least 1.2 million tons of bran, valued at
approximately Rs400 million, is lost in the traditional proc­
ess of rice milling."' Another estimate puts the loss of bran 

BGovernment of India, Ministry of Food and Agriculture, Depart.
ment of Food, "Rice Milling Industry in India: Proposals for the Fourth
Five Year Plan," p. 6 (unpublished).14 Food Corporation of India, Report of the Rice Milling Committee, 
n.d., p. 11.

15Rice Milling Industry in India:Proposalsfor the Fourth Five Year 
Plan,p. 7.16 H. A. B. Parpia and H. S. R. Desikachar, "Modem Process forParboiling of Rice," Modernization of Rice Industry (Ahmedbad: In­
dian Institute of Management, Aug. 1969), p. 87. 



198 Food Grain Marketing in India 

oil at as high as 2 million tons, valued at Rs500 million' 
Whatever the differences in the various estimates, they all 
emphasize the substantial losses involved in the continuation 
of the existing processing system, which inevitably must 
affect market margins. 

Recovery of Rice from Paddy 

The earlier data from the Ministry of Food and Agri­
culture on rates of recovery were overwhelmingly in favor 
of hand-pounding. The Ministry's estimates suggested that 
the percentage of recovery of rice, including broken i-ice, 
ranged from 70 to 73 percent for hand-pounding, 68 to 69 
percent for hullers or huller-type mills, and 69 to .70 per­
cent for sheller mills." However, these rates were not corrob­
orated by tests conducted by Dorris Brown, who maintained 
that yields were much lower in hand-pounding and that 
there were much greater differences between huller and 
sheller milling rates."' 

Since the inception of a modernization program in the 
rice-milling industry, much more scientific evidence on re­
covery rates has been available in India. The investigations 
conducted by the Central Food Technological Research In­
stitute in Mysore generally show a great deal of variation 
in milling outturn, depending on the variety of paddy, the 
extent of polish, the type of equipment, and the condition 
of the paddy before milling (whether it is raw or par­
boiled). The data for West Bengal show a recovery rate of 
68 percent for parboiled paddy in traditional hullers. Simi­
lar estimates for the ADT 27 variety in Tamil Nadu range 

"Gupta, Gopalaswamy, and Mathur, op. cit., p. 12. 

Is Rice Economy of India,p. 86. 
19Dorris Brown's unpublished data. Brown contends that the recovery 

rates range from 66 to 68 percent in traditional huller and sheller mills 
and that they are as high as 72 to 74 percent in modern rice mills when 
4 percent bran is removed. See Dorris Brown, "Recent Trends in the 
Milling and Processing of Rice," Indian Farming,Sept. 1966, p. 77. : 
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between 67.2 and 67.9 percent" Outturns of raw paddy are 
much lower, with a much higher percentage of brokens. 
Modern mills gave an over-all increase in tota.1 rice outturn aver­
aging 2.5% over (traditional) sheller type mills and 6.6% over 
huller units. The actual increases varied from 0.8-4.2% for the 
:sheller unit and 1.8-12.5% for the huller units respectively. For 
parboiled paddy the corresponding increases in total rice yields
for the modern mills averaged 0.8% over the sheller mills and 
1.6% over huller units. The actual figures varied from 0.0-1.3% 
for sheller mills and 0.3-2.3% for huller mills.21 

Recovery of By-Products from Paddy 
When the degree of polish is relatively high, as in ma­

chine milling, the proportion of bran removed increases 
with a corresponding reduction in the proportion of rice.22 

The recovery and the utility of the by-products also vary 
with the method of processing. As was noted earlier, in 
huller-type mills bran is mixed with finely powdered husk 
and is therefore not usable as cattle feed or fuel. Some 
millers try to separate bran from husk to sell as cattle feed. 
However, since only the coarse husk can be separated from 
bran, and not the powdered husk, this so-called bran from 
the traditional hullers fetches a very low price in the mar­
ket, compared to the bran produced in sheller mills. In the 
sheller-type mills, bran comes out in unadulterated form. 
The yield of bran is also much greater. 

For a typical mill owner in Bolpur, the following break­
down of rice and by-products is given as normal for multiple­
huller equipment: from 150 kilograms of paddy, 96 kilograms
rice, 5 kilograms broken, 40 kilograms husk, 5 kilograms bran, 
and 4 kilograms wastage. 

Pure rice bran is of great potential value as a source of 
20 Central Food Technological Research Institute, Mysore, Report on 

Evaluationof Modern Rice Mills in Comparisonwith the ExistingMills, 
n.d., Tables 2 and 6. 

2 Ibid., p. 7. 
" Rice Economy of India, p. 86. 

http:mills.21


200 Food Grain Marketing in India 

oil. The industry is, however, still in its infancy in India and, 
therefore, not of great importance at present. Most of the 
millers interviewed in West Bengal and Tamil Nadu did not 
sell their bran for processing but used it mainly as fuel in 
the mills. Some sold it as cattle feed. The market price of 
husk-mixed bran has varied from Rs2.00 to Rs3.00 per quin­
tal, and that of pure bran from Rs20.OO to Rs45.00 during 
the period of this study. 

Milling Costs 

Milling costs may differ according to whether the paddy 
is milled raw or parboiled, the type of mechanical equip­
ment used, the type of power used, and the size of the 
plant. There is an even more difficult conceptual problem 
in assigning fixed costs to the milling expenses. The exist­
ing huller mills range in age from five to forty years. For 
the older mills, by any method of calculation, depreciation 
charges must be nil or very small. The newer rice mills, 
of course, have larger fixed costs. It must be remembered 
that unit fixed costs depend upon the volume of paddy 
milled in a year and hence will vary from one year to an­
other. But most important of all is the question of how to 
assign fixed costs to milling and storage. Milling may well 
involve the storage of paddy over a period of several months. 
Does one assign interest on working capital to the costs 
of storage or of milling? Such considerations substantially 
affect the estimation oi milling costs. 

Milling costs in traditional hullers and modern rubber­
roll sheller mills also differ, owing to varying labor-capital 

moreratios in the two technologies, the former being much 
labor intensive and the latter more capital intensive. Most 
elements of labor cost vary directly with the volume of 
operations in traditional mills. Labor costs are, however, 
more likely to be of Rn overhead nature, because of the 
greater managerial requirements of modem mills. Capital 
costs and part of the labor costs, being fixed, will affect 
milling costs according to the degree of capacity utilization, 
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as well as according to the method of accounting used inallocating costs. An additional factor which is likely to intro.duce considerable real variation in milling costs, even be­tween modem rice mills, is the degree of capital intensity.A much greater variation in capital-labor ratios is possiblebetween mills using modern technology than between tradi­tional hullers. Since costs of borrowing capital may be signi­ficantly different for public and private sectors, this mayfurther add to variability in milling costs. 

Quality of Rice Produced 
The establishment of modem rice mills in India has em­phasized the differences in outtum itself and in the qualityof the outtum that may result from differences in millingequipment. The Central Food Technological Research In­stitute's evaluation indicates that the raw paddy increasesin head rice yields (defined as all grain of three-fourths

size or larger) in modern mills over sheller mills variedfrom 1.0 percent to 12.4 percent, with an average increaseof 6.1 percent. As compared to huiler mills, the correspond.ing increases varied from 6.5 percent to 27.7 percent, with
an average of 15.1 percent. For parboiled paddy, the 
corre­sponding increases over sheller units varied from 0.0 percent

to 2.5 percent, with an average of 
 1.3 percent. The in­creases over huller mills varied from 1.0 8.5to percent,with an average of 4.1 percent.' Rubber-roll sheller mills are thus obviously much superior in quality of processing
to traditional hullers and even to traditional sheller mills.


Considerable 
 difference of opinion exists in India andother rice-consuming countries in Asia as to whether qual­ity differences would ensure price differentials adequate tojustify a heavy capital investment in modern rice mills. Theunderlying contention is that consumers in Asia do notshow a marked preference for higher head rice content andthat, in fact, in some cases, there is a special demand for 

'Central Food Technological Research Institute, op. cit., p. 7. 
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broken rice to be used in traditional preparations. Because 
of the absence of a free market in rice in India since the 
establishment of modern rice mills, little can be said. about 
what price differences would follow from quality differences 
in rice. Price differences due to quality would be distin­
guished from those due to varieties, for which we have 
abundant evidence from the past.2' An interesting study of 
the domestic rice market in the Philippines indicates that 
price differences due to quality are much smaller in that 
market as compared to those in the international market 

The excessive emphasis on the improved physical char­
acteristics of rice produced in modem mills has been mainly 
due to the importance given by American consultants in 
the ini:ial stages in India and elsewhere in Asia to the ap­
pallingly poor quality of domestic processing in comparison 
to the Ltandards of the international market. The point, 
no doubt, is particularly relevant to countries such as Paki­
stan that have been unable to compete in the interna­
tional market because of poor processing methods. In the 
domestic markets in Asia, however, investment in modem 
mills seems much more justifiable on grounds of increased 
outtum and improved by-products, each of which in itself 
provides enough economic justification for iivestment11 

Efficiency of the ExistingPaddy-RiceSystem 

The preceding discussion emphasizes how different com­
ponents of the milling margin would be differently affected 

24 Quality differences apply to various characteristics of the appearance 

of the rice, as distinguished from varietal differences, which are partly 
inherent and affect cooking quality and flavor, for which consumer 
preferences are highly marked in India. 

2 
5 Roger A. Aspiras, "The Relationship between Quality and Price in 

Philippine Wholesale Rice," International Rice Research Institute, Los 
Bafilos, Philippines (mimeographed'. 

28 This is proved in abundant evaluation reports on modern mills in 
India by official and nonofficial agencies that do not allow for an increase 
in return due to the improved quality of the rice processed in modern 
mils. 
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under different milling technologies. Where different mill­
ing technologies exist simultaneously, the price of rice may
be determined by the technology of the marginal producer.
The producers using more efficient technology will earn
profits larger than "normal," much in the nature of "rent,"
thereby encouraging a shift toward a more efficient milling
technology. When considerable expansion of low-cost tech­
nologies takes place, any excess capacity that may exist in the
milling sector may result in the undercutting of prices, so
that the process of elimination of inefficient milling tech­
nologies is accelerated, not so much because of the profit
incentive, but because of the loss involved in not shifting to 
a more efficient milling technology. The shift from hand­
pounding to hulling is an excellent example of such an eco­
nomic force at work in the processing system in the past.
This, however, did not affect the processing of the marketed
surplus, most of which was milled in the traditional organ­
ized rice mills during the period of free trade. We shall now 
compare the spread between the market prices of rice and
paddy that existed during the free trade period with the
technologically determined market margins to examine if
the industry operated efficiently. In the traditional milling
technology, neither by-products nor variations in quality due 
to processing had a significant impact on market margins.
In determining the actual market margins that probably
existed in the traditional industry, we shall, therefore, only
consider the recovery of rice and milling costs. 

Actual Recovery of Rice from Paddy 
On the basis of the widespread evidence on milling out­

turns in hullers discussed earlier and in accordance with the
usual practice in India, a ratio of 2 to is used in this anal­
ysis for the milling outturn of rice from parboiled paddy.
Since all the paddy is parboiled in West Bengal and all 
except the rather fine-quality paddy is parboiled in Tamil
Nadu, milling outturn is considered only for parboiled 
paddy. 
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Actual Milling Cost; 

Data on costs of milling in traditional rice mills available 
from secondary sources have two major drawbacks. They are 

often outdated. For example, most data in publications of the 

Ministry of Food and Agricuiture and of the various state 

governments apply to the prewar period or to the early 

fifties. Second, when available for later years, like data from 

the marketing surveys of the Department of Statistics, Tamil 

Nadu, or from the rice millers' association in West Bengal, 

they show considerable diversity. It is not always clear what 

components these costs include. More interesting, the data 

show considerably higher costs for West Bengal than for 

Tamil Nadu. We therefore collected data from selected tra­

ditional rice mills in Tamil Nadu and West Bengal. 

Our investigations show a remarkable degree of uniformity 

in the variable costs of milling in Tamil Nadu. The direct 

milling costs that consist of costs for labor and for oil and fuel 

range between Rsl.00 and Rs2.00 per quintal of rice. Fixed 

costs vary somewhat more, only because of a variation in the 

depreciation component. Our data for Tamil Nadu show the 

unit direct total cost of milling to be approximately Rs5.50 

to Rs6.00 per quintal of rice in 1969.2T Millers, however, 

indicated that since the early 1960's milling costs have nearly 
higher prices ofdoubled, owing to higher intcrest rates, 

spare parts and repairs, higher taxes and licensing fees, and 

somewhat higher labor costs. Data collected by the Depart­

ment of Agriculture in Tamil Nadu in surveys in 1963 show 

the cost of milling in Alandur market to be Rs3.15 per 

quintal of rice when rice was boiled once. When there was 

double boiling, costs were slightly higher and amounted to 

Rs3.90 per quintal of rice at Erode, Rs3.60 at Tirrupur, and 

2TIt must be noted that these costs do not include the purchase of 
paddy, which constitutes the highest cost component in milling: Since 

we prupose to compare rice prices with those of paddy, we are concerned 
only with the value-added component. 
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Rs$.45 at Karaikudi.2
8 At Mannachanallur, one of the largest

milling centers in the south, the cost was Rs3*5 per quintal
of rice in 1963.2' These data seem to be in remarkable agree.
ment with what our estimates for 1969 would indicate if we 
extrapolated costs for earlier years on the basis of our inter­
views.
 

In order to determine whether actual milling costs 
were
in fact higher in West Bengal than in Tamil Nadu or whether 
other elements caused the costs to seem so much higher, we
collected data on milling costs directly from selected rice
mills of various sizes in West Bengal. The data for eight
traditional huller mills in West Bengal show that the direct 
costs of milling, which include oil, fuel, electricity, and sal­
aries of temporary workers, range between Rsl.50 andRs4.00 
per quintal of rice in 1968. If it is assumed that all
of the effective capacity was utilized by the rice mills in a 
year, the fixed costs of operation-defined to include depre­
ciation, interest on block capital, insurance, maintenance,
and salaries of permanent employees-range between Rsl.00
and Rs2.75 per quintal of rice.'0 The average total milling
costs per quintal of rice for 1968 show a range of Rs2.70 to 

28 The higher costs in these markets may also be due to the fact that 
the mills may be smaller in size since they are situated in deficit regions.

" From an unpublished document of the Government of Tamil Nadu,Department of Agriculture. The costs are quoted per quintal of paddy,and here are converted into costs for a quintal of rice for the sake of 
comparison.


.°Depreclation is calculated as 
10 percent of the value of machinery
and 5 percent of the value of buildings. Any overstatement of deprecia.

tion resulting from the use of the standard accounting method rather
than the replacement method is probably somewhat counterbalanced by

the fact that the effective capacity was generally 
 not used fully, andhence the unit fixed costs were slightly higher than those assumed here.
There are additional reasons why costs may have been somewhat over­
stated. Interest rates were much lower in the fifties. It is also likely thatsalaries of both skilled and unskilled laborers have risen somewhat above
the levels of the fifties, though not very significantly. It is thus highlypossible that milling costs were lower in the fifties than those in the data 
collected from the mills in 1969. 

http:andRs4.00
http:Karaikudi.28
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Rs5.10.8 1 The costs show no consistent variation according to 
the size of the plant. 

The total per unit milling costs in West Bengal thus do 
not seem much higher than those in Tamil Nadu. However, 
this is because the fixed cost component of West Bengal mills 
is much smaller than that of Tamil Nadu, owing to the fact 
that most mills have already depreciated in the accounting 
sense. The variable costs, however, are much higher in West 
Bengal than in Tamil Nadu and seem consistent with the 
higher milling charge paid by the West Bengal government 
under its procurement scheme, as compared to other states. 
In 1967, West Bengal allowed Rs5.36 per quintal of rice 
milled, in comparison to Rs2.25 in Tamil Nadu. The charge 
was subsequently reduced to Rs4.50 but was still higher than 
that in other states.8 2 

It is also noteworthy that the variation in costs from one 
mill to another is due not so much to differences in fixed costs 
as to differences in direct costs of milling. Several reasons for 
the differences seem plausible. It should be recalled that in 
1968-1969, mills were milling paddy for the West Bengal 
government. Records of some mills show operations much 
below capacity. If the low level of operation was unexpected, 
this must have affected the millers' hiring of labor and hence 
affected costs. However, a less generous view of the situation 
suggests that some millers, in fact, milled more paddy than 
their records indicate but assigned their variable costs only 
to the stocks submitted to the government. As data presented 
earlier show, there was a substantial decline in the reported 

B'These are not equal to the sum of variable and fixed costs given 
above, because the firms with the lowest variable costs did not always 
have the lowest fixed costs. 

n The 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 recovered from millers. Nor is the difference justified by the tem­
porary storage undertaken by millers subsequent to milling in West 
Bengal, as was explained by officials. There isnot a significant difference 
in the duration of storage in West Bengal, as compared to other states. 
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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. 

Another explanation for such a great variation in variable 
costs may be that some mills are simply more inefficient in 
their operations than others and do not really have to attempt 
to reduce their costs, owing to the high milling rate allowed 
by the West Bengal government as compared to any other 
state in India. On the contrary, pressure from the millers for 
maintaining such a high milling rate may be the result of in­
efficiencies on the part of some millers while efficient millers 
reap profits from high milling rates. Another explanation 
may be that, as a result of controls, other components such as 
bribes to government officials and heavy storage losses due to 
clandestine storage, which normally do not enter into eco­
nomic calculations, raise milling costs for some millers. 

Whatever the reasons, our data for Tamil Nadu mills as 
well as for some mills in West Bengal suggest that millers in 
West Bengal are probably being paid a higher milling charge
than would be justified, on economic grounds, in an open or 
competitive situation. A large percentage of the mills are old 
and hence have no depreciation or interest on the fixed capi­
tal components of their fixed costs. On the contrary, the 
Tamil Nadu government obviously paid too little to its mill­
ers for milling. Either policy is likely to encourage ineffi­
ciency. The case of high milling charges needs no further 
laboring. When milling rates are as low as they were in 
Tamil Nadu, there is also likely to be considerable pressure 
on millers to recover costs through devious means. The price 
per quintal of rice in the markets of Tamil Nadu and West 
Bengal should thus have been in the neighborhood of 1.5 
times the per quintal price of paddy plus milling costs of 1.5 
quintals of paddy. 

Actual Differences between Paddy and Rice Prices 
Figures 23 and 24 show the percentage distributions of the 

actual spread between the price of rice and that pi its paddy 
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"Figure 23. Percentage distribution of differences between prices of 1 
quintal of Ace and 1.5 quintals of paddy, pA "markets, West Bengal, 
1955A1963 

equivalent in the markets of West Bengal and Tamil Nadu. 
For example, in the 459 weeks for which weekly wholesale 
prices of rice and paddy were compared in the Burdwan mar­
ket, the price spread between a quintal of rice and 1.5 quintals 
of paddy remained less than Rs8.00 for 2 percent of the time 
(Figure 23). 

Figure 24 indicates that in Kanchipuram, during the pe­
riod 1955-1963, out of 484 weeks, a little less than half the 
time the price difference was above RsO.00 per quintal of 
rice. In Tirunelveli, the price difference was above Rs5.00 
for 31 percent of the time; in Cuddalore, 21 percent; :in 
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Tiruchirapalli, 17 percent;in Mannergudi,8 percent. in Tiruvarur,. I percent; and 

It is necessary at this stage to pointout'thatjalthough both,
rice and paddy prices apply to sort f rice-int'aUl; Xarketii 
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weekly prices of paddy do not necessarily apply to the same 
variety as rice prices for those weeks. Prices of both rice and 
paddy within the first grade vary a great deal, depending on 
the variety, the moisture content, and other factors. It is, 
therefore, difficult at this stage of aggregation to determine 
why the spread is larger in Kanchipuram than in other mar­
kets. 

Given the arbitrary nature of milling cost estimates, it is 
much more difficult to determine the magnitude of the price 
spread which would be justified in milling under competitive 
conditions and beyond which markets could be considered to 
be operating inefficiently. For unlike shipping costs, which 
depend only upon the mode of transportation and, there­
fore, are fairly uniform between any two points, processing 
costs depend upon a complex set of factors. In using a rate of 
66 percent of rice yield, precision is sacrificed for the sake of 
large-scale analysis. It should also be recalled that the data on 
milling costs are much less precise than those on transport 
costs, owing to the difficulties of assigning variable and fixed 
costs accurately to an individual lot of milled paddy. Some 
arbitrary assumptions, therefore, have to be made to arrive 
at a price spread that would be justified under competitive 
conditions. Using the Tamil Nadu government's figure of 
Rs2.25 per quintal of rice as the direct variable milling cost, 
and of Rsl.50 per quintal as the commission on procurement 
(which could be treated as the return to the miller per quin­
tal of rice milled and sold), it would be necessary to allow for 
amortization of building and equipment and other estab­
lishment costs, such as taxf and interest. If Rsl.25 is allowed 
for such costs," it would seem that a spread of up to RsM5.0 

33 This does not seem too unrealistic in view of the following calcula­
tion: A modern 2-tons-per-hour rice mill costs Rsl50,000; the annual 
milling capacity of such a rice mill = 2 TPH X 24 hours X 300 days X 
80% = 11,500 tons of paddy; the annual rice yield from such a mill = 
11,500 tons of paddy X 72.112% = 8,294 tons of rice. If the cost of the 
rice-milling equipment is to be amortized in 18 years at an interest rate 
of 6 percent per year with an annual production of 8,294 tons of rice, 
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per quintal of rice and its paddy equivalent is a liberalallowance for milling costs. It should be noted that this is inagreement with the highest per unit total cost of milling 1.5quintals of paddy cited above for West Bengal.Figures 23 and 24 show that the spread in the West Bengalmarkets was much greater than in Tamil Nadu. In Burdwan,it remained above Rs5.00 for 88 percent of the time; inGuskara, 87 percent; in Sainthia, 77 percent; and in Bolpur,54 percent. It is not known whether the lower percentage inBolpur was due to the shorter period covered. It may alsohave been due to the poor transport facilities in Bolpur,which probably kept rice prices depressed as compared tothose in other nearby markets. The generally larger spreadin West Bengal may also have been due to the fact that paddybrought to the market usually has a much higher rate ofrefraction (i.e., dust and foreign matter) than that in otherstates, where cultivators clean paddy before marketing it.This fact was consistently noted in discussions with procure­ment officials in West Bengal and Tamil Nadu. The generallylarger spread in West Bengal is, however, commensuratewith the higher milling costs claimed to prevail in West 
Bengal. 

ConcludingRemarks 
The preceding analysis of the spread between paddy and
rice prices suggests that the traditional rice-milling industry
is not only technically inefficient but also economically ineffi­cient within the confines of the given technology. The cases
of West Bengal and Tamil Nadu clearly show the negative
effects of government regulation on the structure and effi­

each quintal of rice will have to be assigned approximately 43 paisas asthe amortization cost. Given the underutilization of capacity in themilling industry, this cost will be greater than 43 paisas. There areseveral other costs, such as taxes, amortization of the buildings, andother establishment costs (including telephone, electricity, purchase ofstoring and bagging materials and insecticides), which would add to
amortization costs. 
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ciency of the milling industry. Controls encouraged wasteful 
allocation of resources to single hullers, which are competitive 

with hand-pounding in rural areas but which are more costly 

than rice mills in the organized sector in periods of open 

trade. Governmental policies that disregarded economic and 

technical efficiency also influenced margins by maintaining 

an antiquated milling technology and, hence, a lower and 

poorer quality of outturn of rice and by-products. 
Government policy also resulted in a negation of economic 

efficiency in various ways. First, by positively interfering with 

market supplies, it encouraged the diversion of supplies from 

regular market channels, thus causing increased handling and 

storage losses. Further, excessive controls influenced milling 

costs through the legitimization of unjustified charges. Also, 

by setting milling charges too low in some areas, the govern­

ment encouraged circuitous methods of recovering profits, 

while it encouraged gross inefficiencies in others by setting 

milling charges too high. 
A great scope obviously exists for a positive, facilitative 

governmental policy in the future. There seem to be at least 

four ways in which this can be brought about. (1) A favor­

able atmosphere needs to be created which would encourage 

private investment in technologically superior milling equip­

ment. (2) A need for an extension of technical knowledge 

ought to be recognized and a positive program adopted for 

making millers in the private sector aware of modern milling 

technology. (3) Credit should be made available to millers 

for modernizing existing rice mills in order to foster compe­

tition between those who could raise their own capital and 

those who, for lack of capital, would fail to modernize. (4) 

A price policy is needed which would stabilize off-seasonal 

price movements and market supplies from year to year, 

thereby reducing uncertainty in trading operations and in­

creasing the utilization of effective capacity. 
A complete elimination of private milling is as unworkable 

for rice as it is for the grain trade, since milling is more a 

trading activity than it is a processing activity. Efficiency 
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could be enhanced in the industry in the future by pursuing 
policies that will create a balance between the private, public,
and cooperative sectors instead of using the public and co­
operative sector mills as barometers of inefficiency for a small 
private sector, as has been done in several other industries in 
India. 



"-. CHAPTER 7. 

Performance',
 
and Policies:
 

The Basic Theme 

This work examines the widespread contentions that the 
private marketing systems in India and elsewhere in under­
developed countries are not highly competitive and that there 
are regional and temporal disparities in agricultural prices 
which are largely a result of monopolistic and speculative 
elements in the trade. The work was prompted by the gen­
eral neglect of the problems of distribution and the tendency 
among responsible persons to accept these views as estab­
lished facts. These stereotypes have important implications 
in terms of the policy measures suggested and adopted in 
underdeveloped countries. A proper understanding of the 
distribution process is important, for any change in the 
process, for either better or worse, has considerable impact 
on the development of the agricultural sector through its 
effect on the allocation of resources within the agricultural 
sector and between agriculture and the rest of the economy. 

DirectObservationof Market Structure 

A firsthand observation of market structure preceded the 
statistical analysis of price variations over time and space in 
this study. Statistical information is often not adequate to 
arrive at specific conclusions unless it is coupled with direct 
observation; it may even tend to be misleading. Traders and 
market officials were, therefore, interviewed extensively 
through informal discussions of trading practices, factors in­
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fluencing storage decisions, market intelligence available *to
traders, the degree of free entry into the agricultural com­
modity trade, capital as a factor leading to monopoly, prob.
lems of cooperatives, transport facilities, the role of easy
entry, the extent of partnerships, and number of othera 

matters. These discussions proved useful for 
a number of 
reasons. It was possible to make judgments about trade that 
were indepeildent of textbooks or official reports on market­
ing in India. Second, the informal discussions helped in the
generating of hypotheses for statistical testing and in theinterpreting of results obtained from the statistical study
where data proved inadequate. Interviewing primary report­
ing agencies was also essential, in order to be able to use the 
existing data effectively.


The information collected 
 through such informal inter­
views provides evidence quite the opposite of the prevailing
views on marketing. First, the number of intermediaries 
seems much too large to permit monopolistic practices
trade. Intramarket and intermarket competition among 

in
a

large number of intermediaries greatly limits the profits that 
can be earned in the grain trade despite the relatively strong
bargaining positions enjoyed by some traders vis-i-vis pro­
ducers and fellow traders. There is reason to believe that by
and large collusion, either tacit or overt, is uncommon in the

Indian grain trade. High profits earned by a few traders are
 
not monopolistic returns but can be attributed to the large

volume of operations resulting from their command of capi­tal, a scarce resource in Indian trade. The high profits of the

few large traders can also be explained by the skill of thesetraders in correctly judging market trends and by their spec­
ulation in short-term inventorie. The unstable market con­ditions in India provide a number of opportunities for a
skillful trader to make profits. Traders on the whole appear
to be relatively well informed about prices and demand con­ditions. Market intelligence is available to them mostly
through private agencies and through their contacts in vari­
ous market centers. Owing to the lack of a well-organized 
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system of disseminating market information, the traders' 
knowledge of stocks and the over-all supply position is, of 
necessity, poor. 

RegionalPrice Variations 
For the purpose of examining regional price variations, 

prices of comparable varieties of jowar, wheat, and rice were 

compared in a number of producing and consuming market 
centers. The degree of relationship between prices in various 
market centers was taken as an indicator of market integra­

tion. Price differences were considered in relation to the costs 

of transportation. Where differences were found to be greater 
than transport costs, an attempt was made to examine factors 

underlying such excessive price differences. 
An examination of regional price disparities suggests that 

grain markets are closely related to each other and that prices 

in the major consuming centers have considerable influence 

on prices in the producing centers and in other consuming 

centers. Price differences between comparable varieties are 

usually not greater than costs of shipment. When the differ­

ence is positive, it does not remain so for a long period of 

time. Prices of different varieties seem to differ considerably 

and are likely to cause misconceptions about high regional 

price differences, as the price data, in many cases, do not 

specify the variety to which they relate. Positive margins 

(i.e., differences above the cost of shipping) for comparable 

varieties do not show either an increasing or a decreasing 

trend during the period under consideration. The margin 

between the price in the primary market and the parity price 

in the wholesale market, in some cases, indicates marked 

seasonality. It tends to be high in the immediate postharvest 

period and to decline substantially in the off-season. This 

seasonality can be explained, first, by the lapse of time be­

tween the appearance of arrivals in the primary markets and 

their appearance in the terminal markets, whether or not 

the delay is exacerbated by pressure on transport facilities. 

The rather high margins in the postharvest period can also 
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be explained by the difficulties of transport encountered in 
that period, resulting from pressure on limited transport
facilities. Periods of high margins thus generally seem to be 
closely related to periods of a shortage of transport facilities. 
They also appear to be a consequence of a lack of shipments
between markets resulting from official movement restric­
tions, imposed frequently during the period under study.
The zonal arrangements failed to balance supply with effec­
tive demand within each zone. Restrictions caused .an accu­
mulation of grain in the producing markets which was not 
completely absorbed by the rest of the markets. The failure 
to shift grain flows from out of state to internal markets 
appears to result partly from a shortage of facilities for the 
shipment of grain and partly from the failure of consumer 
demand to shift to the new supply in the producing center, 
because of a preference for particular varieties of grains.

The studl, of market integration thus suggests that a rea­
sonably well-organized and competitive system of private
trade exists in India. Price differences between regions at 
present are due mainly to a lack of adequate transportation
facilities and to hindrances to perfect mobility imposed from 
outside the trading sector, such as transport bottlenecks or 
official restrictions. These differences should be regarded as 
a consequence of imperfections in mobility rather than of 
monopolistic elements. 

SeasonalPrice Variations 
A study of the extent of seasonal fluctuations of rice, wheat, 

and jowar prices during the period 1955-1956 to 1964-1965 
and storage costs indicates substantial year-to-year variation 
in seasonal price patterns. These price movements, when 
considered in relation to the costs of storing grain from the 
harvest until the off-seasonal peak, suggest that storage is not 
always profitable, because the off-seasonal price rise does not 
always cover storage costs. Heavy losses in some years are 
balanced by gains in others. The hypothetical returns, on the 
average, seem low. Thus the assumption that traders make 
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excessive profits does not seem justified. The analysis of stock 
books and profit and loss statements of traders suggests a 
rapid turnover of stocks. Traders, in actual practice, did not 
store for as long a time as was presumed in the analysis of 
hypothetical margins. They neither purchased most of their 
supplies at the seasonal low nor sold a major portion of their 
stocks at the seasonally high prices. Their actual margin 
showed, on an average, lower magnitude as well as lower 
year-to-year variability in comparison to the hypothetical 
estimates. Profit rates earned and quantities handled by vari­
ous traders in a single market showed considerable variation 
from year to year and from trader to trader. 

The relationship between alrivals and production is 
equally varied. Wheat marketings in Punjab show a highly 
significant relationship with changes in wheat production in 
the surrounding areas. This seems of interest in view of the 
fact that in Punjab almost all of the marketed surplus passes 
through primary wholesale markets. No such systematic rela­
tionship can be established between arrivals and production 
of jowar and rice in the primary markets of Maharashtra, 
West Bengal, and Tamil Nadu, partly because of the greater
prevalence of village sales in these areas, as compared to 
Punjab, and perhaps partly because of imperfect recording of 
market arrivals. Harvest prices, off-seasonal prices, arrivals, 
and production all show a statistically significant increasing 
trend between 1955-1956 and 1964--1965. Except in Tamil 
Nadu, year-to-year variations in the seasonal price pattern 
cannot be explained by changes in production and/or in 
arrivals. In other words, an increase in production in one 
year, in comparison to the previous year, does not necessarily 
result in a smaller off-seasonal price increase, and vice-versa, 
probably because of the influence of various other factors on 
cereal prices. Over-all demand for each of the cereals was to 
a considerable extent determined by chanr _n the produc­
tion of the other two cereals. Demand fo. these cereals was 
also influenced during the period under study by various 
official policies, such as those regulating the import and dis­
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tribution of cereals; interdistrict, interstate, and interzonalmovement restrictions; occasional procurement; and changesin money supply. All these factors had varying influences onprices, depending on the timing of their adoption and on thelength and effectiveness of their implementation. Prices were also influenced in some cases by the fixation of ceiling

and floor prices.
It cannot be said what the seasonal pattern of prices wouldbe if the grain market were left to a free interplay of marketforces. It is likely that prices would still show erratic seasonalbehavior caused by erratic changes in production and bymisestimates of production and of storage stocks by the trade.Given the nature of the market intelligence available to thetraders, it seems unlikely that they would be able to predictthe crop size accurately and plan storage operations accord.irgly. The seasonal price pattern may also depend on the carry-over stocks of grain on farms and the pace and pattern

of market arrivals. 

Differences betweenPricesof Paddyand Rice 
Varietal differences are much more pronounced in thecase of rice and paddy than of the other two cereals. In addi­tion, the available data on processing costs, as well as onprc-esing yields, show a great deal of diversity. The analysis

of these intramarket differences between prices of rice andpaddy give rise to important questions regarding the struc­ture of the milling industry. Priccs of comparable varieties
of rice and paddy within a single market show a margin that
is usually higher than the costs of processing. The margin was
noted to be generally higher in West Bengal than in TamilNadu. However, the processing costs themselver seemed tovary considerably from one region to another. The availabledata on milling costs show much higher costs in West Bengalthan in Tamil Nadu. The differences are, however, not duemainly to differences in milling equipment but rather dueto governmental policies which result in high incidental costsin West Bengal. The analysis of rice and paddy margins 
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clearly indicates the direct effect of controls on market effi. 
ciency. The examination of the policy on the rice-milling 
industry also emphasizes the role played by the government 
in keeping that industry both technologically and econom­
ically inefficient. 

Implicationsfor PricePolicy 
The findings of this investigation are of considerable in­

terest both from the short- and the long-run viewpoint. The 
study demonstrates that the grain market is highly competi­
tive and that regional price disparities are small wherever 
there are free mobility and a free flow of grain. It further 
shows that during the period under study movement re­
strictions and transport bottlenecks led to increased regional
.price differences. It also shows the generally low returns in 
storage operations and the unpredictability of the seasonal 
patte'rn, due to the influence of a complex set of factors. In 
-view of these findings, it would seem that in the short run an 
open market in grain would reduce regional price disparitie, 
provided that the basic competitive conditions of entry, 
knowledge, and mobility were maintained. A number of 
immediate steps could be taken to foster intramarket and 
intermarket competitiveness. 

The availability of transport should be increased in major 
exporting markets that tend to be glutted during the harvest 
season. In the short run, this can be done by assigning more 
railway cars to the major assembly centers. In the long run, 
an improved transport network will be reflected in increased 
market efficiency. A continuous flow of grain between pri­
mary and terminal markets will 'cduce intermarket and 
intramarket price disparities, both of which occur as a result 
of depressed prices in producing centers in the peak market­
ing season. This is of particular importance in view of the 
recent increases in agricultural production that have caused 
unprecedented increases in marketing in some areas. 

The market information available to the trading sector 
regarding crop outlook and stock position requires great im­
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provement. Intelligence currently available to traders which 
would help them make their forecasts is inadequate and not
likely to improve unless the nature of the intelligence system
is changed. There has been general recognition in official
circles of the value of improved forecast estimates, and much
has been done in the past few years to increase the accuracy
and promptness of crop forecasts. However, there is no aware­
ness of the need to make such information available to the
trading sector. Also, the size of stocks in various important
surplus and deficit regions, at both the farm and the market
level, could be estimated by a central market intelligence 
agency through frequent surveys.

Despite the general competitiveness of the market, and 
despite the gains that would accrue from adequate market
intelligence, there may be a role for public intervention via 
a policy of open market trading and the building up of
buffer stocks. The advantzges of such a policy need hardly be
emphasized. Purchase operations undertaken in years of
bumper crops would keep prices fiom falling excessively in 
those years and woul, provide stocks in years of scarcity for
distribution to industijal labor and to vulnerable sections 
of the population. Such a policy would also create a degree
of certainty regarding the governmental role ii the grain
trade. A buffer stock program is often dismissed as a luxury
that an underdeveloped country like India cannot afford. It
should, however, be pointed out that the purchase operations
under a buffer stock policy need not be on a larger scale than
those undertaken by the Indian government in the last four 
or five years.

The current dependence on imports (mostly under PL
480) has created a great deal of unpredictability about the
size and timing of distribution, since the governmental agen­
cies themselves have no control over the stocks available to
them. This lack of control is reflected in the sudden impo.
sition and/or withdrawal of movement restrictions and the 
scramble for procurement to meet widespread distribution 
commitments made by the government to keep urban prices 
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under control. As there has been little systematic planning of 
the distribution program in India, one does not know to what 
extent the aid-giving nations are to blame for instability in 
prices and availability. In the future, advance knowledge of 
the size of stocks will be a sine qua non for any perspective 
planning of distribution. Aid-giving nations will go a long 
way toward stabilizing domestic food prices by providing 
some certainty about their aid programs. The unpredicta­
bility of governmental action has, unfortunately, not been 
restricted to its distribution program but has extended to 
the whole realm of food policy. The movement restrictions, 
zones, levies, ceiling prices, and stocking restrictions were not 
part of a planned policy to prevent instability but were more 
a reaction to an unexpected series of crises. The nature of 
the interference accentuated the instability by leading to 'a 
great deal of uncertainty in private trading operations. 

The traders' need for stocks changed from time to time 
with changes in the area of their trading operations, thus 
causing sudden excesses and shortages in markets and leading 
to panicky actions on the part of the traders. The fixation of 
ceiling and floor prices, which disregarded market forces, 
resulted in the withholding of stocks by cultivators on a scale 
unprecedented in the past. Awareness of impending controls 
also seemed to warrant normally unjustified costs such as 
bribes, thus increasing market margins. The aim of govern­
ment policy in the future should be to create rtability rather 
than panic and uncertainty. 

Another positive step that needs to be taken to increase 
competition is to extend the system of market regulation in 
areas where it has not made any major strides. The purpose 
of market regulation should be to create favorable marketing 
conditions through such means as standardization of weights, 
measures, and market charges; grading of produce; dissemi­
nation of market information; open bidding of prices; and 
better storage facilities in the market centers. Such policies 
have already been very effective in areas where market regu­
lation has been in operation and in the long run have shifted 
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marketings from small village markets to primary markets, 
in which competition is more active. 

The overcrowding in the grain markets and the processing
industry adequately illustrates the ease of entry into trade 
and milling. Certain government regulations may, however, 
discourage such ease of entry. The policies on milling licenses 
and the threat of nationalization are cases in point. These 
policies have prevented the installation of technologically
and economically more efficient plants, thus resulting in high
market margins. Much could be done to foster rather than 
prevent new entry into trade. 

The findings of this study have even longer-range impli­
cations. It is true that price and marketing policies on food 
crops have to accomplish several complex and often conflict­
ing purposes. To maintain wage costs in. the industrial sector, 
governments are frequently tempted to adopt expedients
which inhibit rather than facilitate market efficiency, distort 
rather than sharpen price signals. It must, however, also be 
recognized that expedients are not always adopted on the 
basis of economic considerations and choices are frequently 
made on ideological grounds. The recent policy of establish­
ing modern rice mills mainly in the cooperative and public 
sector and the Congress party resolution at the Bombay ses­
sion in December 1969 to nationalize wholesale trading of 
food grains are illustrative of these facts. Apart from causing
inefficiency in the markets, such policies and policy-inspiring 
pronouncements have had an adverse effeca on the moderni­
zation of the marketing system in India. In the two develop­
mental decades, the food grain trade neither experienced a 
change in techniques of marketing nor introduced further 
packaging and/or processing of food, which it should have 
done in a labor-surplus economy such as India. This failure 
is mainly attributable to the uncertainty about the trade's 
continuing existence and to the lack of a positive and facilita­
tive role on the part of the government. These adverse long­
run effects of governmental policies on modernization of the 
marketing system are often ignored by the critics of the 
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present government policy in their excessive concern about 
the distortion of the production patterns. 

The available evidence overwhelmingly shows that trade 
operates efficiently within the technological and policy con­
fines. Three is thus no reason to suspect that the traditional 
market structure will not be able to handle increases in agri­
cultural production, provided that governmental policies fa­
cilitate rather than discourage investment in the new storage 
and transport facilities that are necessary to handle increases 
in marketings, and provided that the policies encourage tech­
nological improvement in the traditional market structure. 
Much native entrepreneurial talent is available in the trading 
sector which could be exploited for overhauling the market­
ing system. This study shows the need for, and the effective­
ness of, facilitative regulations in improving the existing 
market structure. The scarce governmental resources should 
be allocated to areas where private resources are not likely to 
flow abundantly. 



A APPENDIX i 

Official Policy On Food 

Grain Prices and Marketing 

Agricultural price policy has usually been subordinated to 
technological change in the agricultural sector in India. 
There has been a failure to realize that regulation of the
price level, though insufficient to bring about substantial 
production increases by itself, can be inimical to agricultural
development if it is not used appropriately. The policy, or
rather the lack of it, can be traced to the preindependence
period, when the agricultural price level was rejected as an
instrument for increasing agricultural production.1 This re­
jection may have been a result of several factors. First, farm­
ers were not considered to be responsive to price changes.
Second, agriculture's contribution to development has been
traditionally viewed in India as the providing of cheap food 
to the urban industrial sector rather than the payment of
high taxes, as the latter is not a politically feasible alterna­
tive.2 

The lack of a carefully thought-out price policy was also
partly due to a failure in the early fifties to realize that the 
food problem in India was going to remain for a long time.
The decontrol of rationing in 1953-1954, following the post­
war and the Korean War shortages, was viewed in official
circles as a return to "normalcy." The good harvests of 1953­

'See Knight, op. cit., p. 216. 
2The agricultural sector generates roughly half of the national in­

come but contributes only 3 percent to the public revenue. See Ved P.Gandhi, Tax Burden on Indian Agriculture (Cambridge: Harvard Law 
School International Tax Program, 1966). 
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1954 and 1954-1955 were considered, at the time, to be the 
result of planning rather than a blessing of nature. The 
government was thus faced with a problem of excessively 
low prices in the agricultural sector in 1953-1955. A hap­
hazard price-support policy was adopted with a view to pre­
venting an unwarranted drop in cereal prices. The support 
minimum was set so low that it did not have any significant 
effect on the market prices. The seasonal bumper crop of 
1954-1955 made such chronically deficit states as West Bengal 
surplus for the first time. That the price policy was more a 
series of reactions to successive crises in the following period 
than a planned action can be seen in a review of the various 
measures adopted in the following years. 

The failure of two successive crops, in 1955-1956 and 
1956-1957, once again resulted in shortages and sharp price 
increases. The Food Grains Inquiry Committee appoint,d 
in 1957 blamed shortages on antisocial activities of traders 
and recommended "socialization of wholesale trade" as a 
solution to combat rising prices. In 1958, the Congress party 
passed a resolution introducing "state trading" to reduce the 
price spread between the producer and the consumer. Ac­
cording to the policy announcement, state trading was a 
temporary measure which was to be replaced by a complete 
cooperative marketing organization of producers and con­
sumers. The policy of state trading was at first restricted to 
wheat and rice and was gradually to be extended to other 
food grains. State trading, instead of resulting in a complete 
takeover of the grain trade by the government, developed as 
a policy of myriad movement restrictions, ceiling prices, and 
large-scale public distribution programs, drawing its supplies 
mostly from heavy imports of cereals and only marginally 
from occasional domestic procurement. 

During the period studied there was no permanent central 

5 Government of India, Ministry of Food and Agriculture, Repot of 

the Foodgrains Enquiry Committee, 1957. 
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body like the present Agricultural Prices Commission to 
provide guidelines for support prices for various crops, aLiid 
no central organization either to plan or prosecute the gov­
ernment's procurement operations, as is now being done by
the National Food Advisory Board and the Food Corporation 
of India. There existed no integrated approach to the proc­
essing of agricultural commodities, although numerous 
controversies occurred over capital-intensive versus labor­
intensive methods and private versus public ownership of 
processing units. Despite several official pronouncements to 
the contrary, the rice-milling industry remained technologi­
cally antiquated, underutilized, and economically inefficient, 
but still grew at a phenomenal rate during this period. Thus,
despite various actions on the part of the government, the 
grain trading and processing sector continued, to a large 
extent, to be privately owned and operated. The period
studied, therefore, provides an opportunity to examine the 
working of the private grain trade which is not likely to be 
afforded by either the preceding or the following period. 

The various policy measures adopted during this period 
may be classified into two types: those affecting the volume, 
physical movement, and price of grain; and those affecting 
the milling of grain. 

Imports 
Imports of food grains, particularly of wheat, played a 

major role in price policy during the last decade and a half, 
and usually showed an inverse relationship with the size of 
the domestic crop. In 1951, for example, owing to a poor 
crop and the Korean War boom, 4.8 million tons of cereals 
were imported into India. Imports declined in the mid-fifties, 
when India enjoyed two successive bumper crops. Since 1955, 
however, there has been a considerable increase in imports of 
cereals. The level reached an all-time high in the late sixties. 
In 1966, 10.4 million tons of cereals were imported, in com­
parison to 6.7 million tons in 1955. It should, however, be 
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noted that most of the increase has been in imports of wheat. 

Rice importr did not increase to any significant extent (Fig­

ure 25), primarily because of the relative shortage of rice 

all over the world which made it difficult to depend upon 

importing large supplies of rice for any length of time. The 

increase in wheat imports was mainly under the PL 480 

of India in August
agreement signed by the government 

1956. Most of the imported wheat was purchased with rupee 
on India'sconstitute a drainpayments and thus did not 

1958 and 1965, PL 480
foreign exchange. Between 

shipments constituted 88 percent of the total wheat imports 

into India. They were 96 percent of the total wheat imports 

in 1963. 

scarce 



229 
Appendix 1 

InternalProcurementandDistributionof Food 
To combat rising prices a scheme of fair price distributionthat had been used in the past was reinstated in September

1956. It involved the sale of cereals in limited quantities toconsumers at government-specified prices. Government stocks were released to selected retailers. With the signing of a PL480 contract with the United States government in October1956, fair price distribution became a major instrument of
the government's food policy.4 

Partial procurement of cereals, which had been almost
completely abandoned by 1954, was once again undertaken
both by the cent.7al and the state governments in 1955 (Fig­ure 26).1 However, the share of the domestically procuredcereals in the total amount distributed was negligible untilthe end of 1958, when the government adopted policy ofa 
state trading in food grains. According to the new policy, 

,'Fora critical review of the evolution, working, and effectiveness offair price distribution, see Government of India, Ministry of Food andAgriculture, Report of the Study Team on FairPriceDistribution, 1966.5 During the 1950's earlyand 1960's, procurement of cereals wasgenerally handled by the staff of the Revenue Department on behalfof the Department of Food and Civil Supplies. Since the inception of
the Food Corporation of India in January 1965, it has taken 
over pro­curement operations in thirteen of the seventeen states of India. Thecorporation, however, only functions as the agent of the central andstate governments. It has adopted various methods of effecting purchases.
In states where there is a 
levy, levy orders are executed by the corpora­tion according to whether they are on cultivators or millers or both.Where the levy is on the cultivators, the corporation uses cooperativesocieties and staff on deputation from the state governments as collec­tion agents. In some cases the corporation has opened its own collection 
centers. Where regulated markets function, as in Punjab, Rajasthan, andHaryana, the corporation makes purchases through commission agents.Where prices are controlled, purchases are made at prices stipulated bythe states; where prices are not controlled, purchases are made throughnegotiations. The purchasing methods of the corporation are still in theprocess of evolution and are undergoing substantial structural changesin accordance with changes in the government policies and consequently
in the role of the corporation. 
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Source: Government of India, Ministry of Food and Agriculture, Bul. 
letin on Food Statistics (New Delhi, 1951 to 1968). 
....­

the government was to announce maximum and minimum 

prices and reserve the right to acquire part or all of the 
market surplus if it considered it necessary. The state gov­
ernments stepped up their procurement, although the man­
ner and timing of procurement differed considerably from 
state to state.0 Procurement resulted in a general reduction 

See Government of India, Ministry of Food and Agriculture, Bulletin 

on Food Statistics, 1967, pp. 33-55, for a detailed discussion of the pro. 
curement methods and timing in various states. 
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of market arrivals and consequent'high prices. The effect wasparticularly adverse in deficit states.? State trading was, theie.fore, gradually abandoned in deficit states and, later, in sur­plus states. Procurement declined as a result and was notresumed again on a significant scale until 1964, when a na­tionwide crop failure caused a general price rise and scarcity
(Figure 26). Even after 1964, domestic grain played only aminor role in the distribution program. In 1965, for example,of the 5.94 million tons of wheat distributed, only 0.379million tons were domestically procured. Domestic procure­ment of rice was somewhat more significant, as imports couldnot be relied upon. Nevertheless, of the 14 million tons ofcereals distributed in 1966, only4 million were domestically

procured, most of which consisted of rice. 
Most of the wheat was procured in Punjab and distributedin (1) the major wheat-consuming states that are deficient

'in production, such as Bihar, Uttar Pradesh, and Rajasthan;
and (2) those states which have considerable urban industrialpopulations, such as Maharashtra and West Bengal."

The method of distribution has also been used to changedietary habits. The quantities of wheat distributed in therice-eating southern states increased in the recent years whenwheat purchases were made obligatory for acquiring rice 
rations. 

Procurement of rice was shared more or less equally byUttar Pradesh, Punjab, Orissa, Andhra Pradesh, Madhya
Pradesh, Tamil Nadu, and West Bengal. Most of the rice was
distributed in Kerala and West Bengal, the two highly popu­
lated major rice-eating states that have shown a 'perpetualdeficit in production. In addition to fair price distribution,
in 1956 the West Bengal government temporarily introduced 
"modified rationing" in Calcutta and other deficit districtsthrough the issuance of family identity cards. This rationing
was, however, stopped following the easing of the rice sup.

See Report on the Paceand Patternof Market Arrivalsfor a detailed
discussion of the effect of procurement on maxket arrivals.

8See Lele, Occasional Paper 12. See pp. 21-22 for data on distribution 
of wheat by states. 
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_plies in 1957 A significantly high proportion of rice was also 

distributed in Uttar Pradesh. and in Maharashtra, mostly in 
Bombay. 

Zoning 
Owing to countless changes in the composition of rice and 

wheat zones, the history of zoning during the 1955-1965 
period is both complex and confusing. Zoning, as it is used in 
the postindependence period is, in essence, the demarcation 
of an area within which grain moves on private account; the 
surplus, if any, of the area is transferred to a deficit area on 
government account. A more drastic concept of zones dates 
back to the war years when, under the Basic Plan, the total 
marketable surplus of a surplus area was estimated and pro­
cured on government account to be moved to meet the needs 
of the deficit areas. Zoning, along with other restrictions, 
continued intermittently until the mid-fifties, when all re­
strictions on trade were removed oubsequent to a bumper 
food crop in 1953-1954.1 

As the price situation started getting worse following the 
poor crop of 1955-1956, the government announced the' for­
mation of wheat and rice zones. For ease of presentation, 
wheat and rice zones are here dealt with separately. 

Wheat Zones 
In 1957 three wheat zones were formed: Zone 1-Punjab, 

Himachal Pradesh, and Delhi; Zone 2-Uttar Pradesh; Zone 
,3-Madhya Pradesh, Rajasthan, and Bombay. In July 1958 
the movement of wheat from Madhya Pradesh to areas out­
side the zone was permittud on a limited scale. In the same 
month the movement of wheat from Punjab to Jammu and 
Kashmir was allowed, while West Bengal imposed a ban on 
the movement of wheat in and out of the state on private 
account. 

The number of wheat zones was increased from three, to 

'Fora review of the food policy in British India, see Knight, opcit. 
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five on February 7, 1959. The new wheat zones were: Zone
1-Pu ijab the Union territories of Delhi and Himachal
Pradesh; Zone 2-Uttar Pradesh; Zone 3-Rajasthan; Zone 
4--Madhya Pradesh; Zone 5-Gujarat and Maharashtra.In addition, various local restrictions were imposed on the 
movement of wheat. Maximum and minimum prices of
wheat were announced in several states. Partial procurement
of the two cereals was undertaken. In November 1960 the
movement of wheat on private account was again allowed 
from Madhya Pradesh to Maharashtra and Gujarat.

All zonal and other restrictions on the movement of wheat 
were abolished on April 5, 1961, in favor of free trade, and 
procurement of wheat on government account was discon­
tinued. Pressure on cereal supplies again increased at the 
end of 1963. Wheat zones were reinstated on March 23,
1964. However, the number of zones increased significantly:
Zone I-Punjab, Delhi, and Himachal Pradesh; Zone 2-
Rajasthan; Zone 3-Uttar Pradesh; Zone 4-Madhya Pra­
desh; Zone 5-Maharashtra; Zone 6-Gujarat; Zone 7-Bi­
har; Zone 8-Andhra Pradesh, Tamil Nadu, Mysore, Ke­
rala, and Pondicherry; Zone 9-West Bengal, Orissa, Assam, 
and Nagaland.
 

The larger wheat zones 
had thus been virtually replaced
by single-state zones by the beginning of 1964. In May
1965 the Punjab zone was temporarily combined with Uttar 
Pradesh. In April 1966 a change was made in the Punjab 
zone. It then consisted of Punjab, Himachal Pradesh, Uttar 
Pradesh, and only rural areas of Delhi. Administration of

this zone became so difficult that in March 
 1967 single­
state zones of wheat were formed. 

Rice Zones 
Because of a shortage of rice supplies in 1955-1956, rice 

from IAndhra Pradesh, the only surplus area in the south, 
was moving to Bombay and to West Bengal. This pushed up
rice prices in the southern states. The southern rice zone 
was, therefore, formed on July 9, 1957; with a view to creat­
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ing self-sufficiency within the zone. It consisted of Andhra 
Pradesh, Mysore, Tamil Nadu, and Kerala. In the same 
year the West Bengal government put cordons around sur­
plus districts and imposed a ban on the movement of rice 
and paddy across the state boundaries. The movement re­
strictions remained in force in West Bengal in 1958. In 
July 1958, a northern rice zone was formed of Punjab, 
Delhi, and Uttar Pradesh. Various local restrictions were
imposed on the movement of rice in 1959 as well. In Tamil 
Nadu the surplus district of Thanjavur ah~d in West Bengal 
the surplus districts of Burdwan and Birbhum were tem­
porarily cordoned off. Maximum and minimum prices for 
rice were announced in several states and partial procure­
ment undertaken. In December 1959 an eastern rice zone 
was formed, comprising West Bengal and Orissa. The zone 
worked reasonably well until 1963, when West Bengal once 
again suffered rice shortages. This time a poor crop in the 
state was followed by the Orissa government's restrictions 
on rice exports from that state to West Bengal beginning in 
May 1963. The West Bengal government imposed a partial 
levy and stocking restrictions on millers. Despite restrictions 
on trade and increases in central-government allocations, 
pressure on supplces and prices continued to mount. The 
state, therefore, announced a ban on imports into, and exports 
from, West Bengal of rice and paddy on private account and 
formed a single-state zone toward the end of 1964. 

The southern rice zone seemed viable until December 
1965. However, with the stepping-up of procurement in 
Andhra Pradesh by the central government, the movement 
of rice to Tamil Nadu and Mysore became irregular. Tamil 
Nadu experienced increased pressure on its rice supplies, 
because of demand from Kerala. Andhra Pradesh imposed a 
ban on the export of rice from the state in May 1964 to 
facilitate the procurement of rice. In June of that year pro. 
curement was given up and movement restrictions removed. 
In August 1964 maximum prices were fixed. Maximum 
prices, however, could not be enforced in any southern 
state, as the open market prices were so attractive that the 
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cultivators preferred not to sell their produc,, at the gov­ernment-specified prices. Consequently, surplus states beganimposing unilateral restrictions on exports from within theirboundaries. The southern rice zone disintegrated intosingle-state zones in October 1964, when the movement of
rice on private account was abolished. 

The western rice zone of Maharashtra, Madhya Pradesh,and Gujarat met a similar fate in early 1964, wheai the
Madhya Pradesh government began to restrict exports toMaharashtra and Gujarat on private account. In April 1964,the zone was divided into three single-state zones, move. 
ment on private account was banned, and the surplus from
Madhya Pradesh was moved on government account.


In the context of 
 this study, there was free movement
of wheat between Delhi and the primary markets of Punjabbetween 1954 and April 1966, when statutory rationingwas introduced in Delhi. Bombay, however, received wheatsupplies from Punjab on private account only up to June1957 and, later, between April 1961 and M~farch 1964. During
the remaining period, Bombay received wheat on private
account from Madhya Pradesh and from central and stategovernment stocks composed mainly of imported PL 480
wheat and partly of internally procured wheat. Tamil Nadu
remained a part of 
 the southern rice zone between July1957 and October 1964, during which time there was a free


flow of rice among the four southern states. Exports outside
the zone were, however, banned on Al­private account.

though the eastern rice was
zone formed in December1959, several movemeim res.:ictions were imposed inter­
mittently before 1959, and although the zone continued to
exist until the end of 1964, free flow between West Bengal
and Orissa was interrupted frequently 
 during the zoning
period. There were majorno movement restrictions on
the jowar trade during the period of this study. 

Rice Milling 
The government's first action on rice milling was,,the, ap.pointment in October 1954 of the Rice Milling Committee 
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the milling industry and toto investigate 	 the working of 
recommend policies for its development. The committee was 

or the technologynot concerned about either the economics 
was employment. It recom­of milling. Its prime concern 

on themended the encouragement of hand-pounding 

grounds of its high labor intensity. It further recommended 
except in special circum­a ban on setting up new mills 

with thestances. The recommendations were consistent 

policy of encouraging hand-pounding in the first five-year 

plan under the common production program. 

In keeping with the Milling Committee's recommenda­

tions, the Rice Milling Industry (Regulation) Act was is­

sued in May 1958; it prohibited the establishment of new 
or the reopeningrice mills, the expansion of existing ones, 


of defunct mills, except under permits from the government.
 

A permit wou!d be issued only after verification of whether
 

it was necessary for ensuring an adequate supply of rice and 

whether the functioning of the rice mill for which a permit 

substantial unemployment in the was required would cause 

locality and adversely affect the hand-pounding industry. 

The rules framed under the act provided that in granting a 

of a new rice 	mill, preferencepermit for the establishment 
would be given to a sheller mill. All of the powers under 

were delegated to the state governments. The actthe act 
thus gave a great deal of leeway to the states in interpret­

ing the need 	fbr the establishment of new mills. The state 

almost never positively encouraged hand­governments 
the common productionpounding as proposed under pro­

gram and almost always neglected the employment aspect in 

giving licenses to new mills. The governments continued to 

give licenses to rice mills in the organized sector, although 

fewc€ licenses were issued to large rice mil,3 and many more 

to single hullers. 
number of rice mills increasedThe officially recorded 

early fifties to approximatelyfrom around 	20,000 in the 
50,000 at the end of the sixties. Most of the increase was of 

Until 1963, the policy oscillated betweensingle hullers. 
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hand-pounding and mechanical milling; there was littleimprovement in milling technology. In 1963, however, ateam of Ford Foundation experts looked into the working of
the rice-milling industry and recommended an integrated
approach toward processing, including more scientific dry­ing, storage, parboiling, and milling of paddy. Modernization 
called for much more capital-intensive processing techniques.
The team effectively pointed out the considerable gain inthe quality and quantity of rice and by-products that
would ensue from a complete modernization of the indus­try. In July 1964, the Food Department set out to establish
India's first seven imported modern rice mills, six of which 
were established in the cooperative sector through the ini­tiative of the National Cooperative Development Corpora.
tion, and one in the public sector. The Food Corporatiom
subsequently established twenty-five more modem mills.
Several additional modern mills are also being established 
in the cooperative sector. 

In the initial stages, the role of the private sector in the
modernization program seemed highly obscure. The policy
subsequently outlined, however, called for the provision of
credit to the private sector for modernization of the exist.ing rice mills. If all goes as planned, India will have enough
modem rice mills in the public and cooperative sectors to
mill the additional 20 million tons of paddy expected to
be produced by the end of the fourth five-year plan. Many
of the existing private mills may also be modernized if ap.
propriate governmental policies are pursued. 

A ConcludingRemark 
Price movements among time, space, and form were in­

fluenced by various governmental policies affecting imports,
distribution, prices, and milling. Their effect on price dis­
parities is analyzed in Chapters 4, 5, and 6. 
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.-Sources and NatUre
 
Of Data
 

Statistical information collected from markets consists of 
a variety of marketing features, such as wholesale prices, 
arrivals, production, storage costs, profit-loss and stock state­
ments of selected traders, transportation costs, flows of arri­
rals and dispatches, working of the markets, and marketing 
and ,'rage practices of traders. Most of this information 
was collected in all four states about the three cereals se­
lected for this study. The nature of data collection, how­
ever, had to be somewhat different in each state, because of 
the types of problems in individual states. 

Prices 

Sources 

As far as possible an effort was made to collect data di­
rectly from the agencies that maintain records. For wheat 
and jowar, weekly wholesale prices of various major varie­
ties, for the period 1955-1956 until the end of open market 
trade, were collected from, the records maintained by the 
regulated market committees in the individual markets.' 
The regulated markets also send these quotations to the 
Directorate of Economics and Statistics of the Ministry of 
Food and Agriculture under the Integrated Scheme for Im­
provement of Market Intelligence. However, the data main­
tained by the Directorate have various drawbacks. In most 

'For jowar, prices we:e collected for the period January 1955 to 
November 1964;, for wheat, from January 1955 until December 1966. 
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cases, the price series does not begin until 1959, when themarket intelligence scheme was initiated. The quality of thedata is often inferior to that of the market committee rec­ords. Often the varieties to which prices apply are notspecified in the reports submitted to the Directorate. In some 
cases prices are submitted for different varieties at differenttimes, which renders them incomparable over time. Oftenprice quotations for weeks when reports were not received are missing. It is, therefore, often difficult to obtain pricedata for comparable varieties for a number of markets from 
the official agencies.

Very little is known about the spread of prices during aday within a single market and ity, relation to prices inother markets. The regulated markets are supposed to main­tain three price quotations for each day. The maximumprice is the price paid for the top-quality lot of the day.The minimum price is the price paid for the poorest lot ofthe day, and the most common price is the modal priceof the day. Often the continuous series is not available fordaily maximum and minimum prices, and the registers ofweekly wholesale prices, maintained by most market andgovernmental agencies, frequently record only the mostcommon price. Kulkarni, in his study of groundnut and riceprices, briefly examined the relationship between the maxi­mum and minimum prices in a market.2 His analysis showsthat both the maximum and the minimum prices in a pri­mary market follow the movement of prices in the majorterminal markets rather closely, although the movements
of annual maximum, minimum, and average prices are notexactly parallel. Among the three available price quotations,maximum prices appear to be the most suitable indicators ofthe effects of the terminal price and other influences. Theseprices also appear to be comparatively less affected by fluctua­tions in the condition of the marketed produce. The spread

2See A. P. Kulkarni, "The Behaviour of Prices of Groundnut Pods inSome Regulatee Markets in Maharashtra," pp. 164-182, and "Prices ofPaddy in the Regulated Market of Ghoti," pp. 1-21. 
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,between the maximum and the minimum price, however, 
depends on variations in the quality of the produce and, there­
fore, varies considerably from one day to another, from one 
grain to another, '-om one market to another, and from one 
season to another. No systematic analysis of the daily price 
spread is, therefore, possible unless considerable information 
is available on the quality and grades of the produce sold. 
The most common weekly prices were, therefore, collected 
from committees of the regulated markets. 

In the cases of West Bengal ard Tamil Nadu, however, 
prices had to be collected from the departments of agri­
culture and statistics respectively, because of the absence 
of regulated markets in the period studied. Whatever price 
data are available have been maintained by the depart­
ments through their market reporters. However, a major 
part of the data collection began only with the initiation 
of the Integrated Scheme for Improvement of Market In­
telligence of the Ministry of Food and Agriculture. The 
records maintained by the depargments earlier were scanty. 
Sometimes there were major gaps in the recorded data. 
There are not many markets for which continuous data are 
available for a major length of time. The nuwtter of mar­
kets covered has also been growing over the years. An at­
tempt was made to collect comparable price series for as 
large a number of markets a id for as many years as possi­
ble. 

Nature of Price Data 
The problems of price analysis can best be appreciated 

through an understanding of the nature of price data in 
India. 

Problem of Grades. A common problem in comparisons 
of agricultural prices is their lack of comparability over 
time and space. Numerous varieties of each cereal are 
grown in India. As many as 100 varieties of jowar and over 
4,000 varieties of paddy have been found on the Indian 
subcontinent. Only a few of these enter trade on a large 
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scale. However, because of the lack of standardization andgrading in the marketing of these cereals, there is a serious
problem of price maintenance. In some areas prices are
collected for grades and in others for varieties.

In the case of wheat, for example, prices of dara wheat,the most widely used trade name in India, do not apply toa specific variety but to a fair average quality of wheat."Dara is literally a heap and since making a heap impliesthe blending or mixing of several lots of wheat, each con­taining varying proportions of foreign matter, red andwhite, hard and soft grain, its nearest equivalent is fairaverage quality." The composition of daradepends upon thepredominant characteristics of the grain grown in a par­ticular area, and the designation is often prefixed by th­name of the market the wheat comes from. The compari­
son of wheat prices is, nevertheless, by no means as complexas that of rice, of which there are hundreds of commercial
varieties. In the single state of Tamil Nadu, the state gov­ernment's official notification lists 38 commercial varietiesof Tamil Nadu origin under fine quality, 22 under medium,and 29 under coarse; in addition, a number of other localvarieties are mentioned but not specified.'


Various factors, which may vary from 
 region to region,determine the quality of rice. The two basic elements inthe determination of quality are the size and the shape ofthe grain. A long, slender grain is usually typed as fine rice,whereas a short, thick grain is treated as coarse or bold.8
 
There is such a fine gradation 
 in the ratio of length tobreadth that no distinct classification is possible.

There are numerous other factors that enter into the fixa­tion of prices about which nothing is known from the 
$Report on the Marketing of Wheat in India, 1963, p. 80.'See Government of Tamil Nadu, Department of Food, Government

Order No. 572, Aug. 8, 1966, p. S.5Although this is a good generalization, it does not hold true inspecific cases: e.g., a number of fine varieties in Tamil Nadu are byno
means long and slender. 
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price data. The manner of processing paddy also affects the 
price of rice. This is an addL=" complicating factor which 
does not exist in the case of the other cereals. Paddy is 
usually converted into rice either by hand-pounding, the 
traditional way of using a pestle and mortar, or by ma­
chine milling. Machine milling in India largely consists of 
the use of power-driven hullers for removing the husk from 
the paddy. The proportion of broken grains is smaller in 
hand-pounding. However, hand-pounded grain is not as 
white as that which is machine-milled. There is, therefore, 
a distinct preference for machine-milled rice in the urban 
areas. 

Rice which is hand-pounded or machine-milled can be 
either raw or parboiled. Parboiling is a process of steeping 
paddy and subsequently applying heat before it is husked. 
Raw rice is not subjected to any treatment before it is 
husked. Outturn is usually higher when paddy is parboiled. 
Parboiled rice is also more nutritious. The consumption of 
parboiled rice has been increasing substantially. Presently 
raw rice is consumed mostly by high-income groups, and in 
religious rituals. However, raw rice fetches a higher price, 
because of its white color. It is generally made of only 
high-quality paddy, whereas medium and coarse varieties 
are parboiled. However, a significant proportion of the fine 
paddy is also parboiled. Thus, within these hand-pounded 
and machine-milled, raw and parboiled types there are four 
grades: superfine, fine, medium, and bold (or coarse). Super­
fine is often lumped with fine quality for the purpose of 
recording data. However, there is often a substantial differ­

0,"When raw rice is milled, a large proportion of vitamins, proteins 
and minerals which are concentrated in the germ and the bran layer are 
lost. But in parboiling, the water soluble nutrients, particularly Vitamin 
B, infiltrate into the interior of the grains and are not lost in milling. 
Moreover, parboiled rice retains protein rich parts to a larger extent 
than raw rice. Washing at the time of cooking also results in reduced 
loss of nutrients in the case of parboiled rice than raw rice" (Rice 
Economy of India, p. 89). 
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ence between the prices of superfine and fine qualities.
Within each of these qualities or sorts, there are numerous 
varieties of rice. 

There are other factors that enter into the prices of the
grain. The Report on the Marketing of Rice in India classi­
fies these factors in two categories:' (1) general character­
istics and (2) special characteristics. General characteristics 
include translucency or chalkiness, color, polish, fragrance,
uniformity, age, and cooking quality. Rice that is translucent 
fetches a premium over that which is chalky. Color prefer­
ence, however, varies significantly from region to region.
Consumers in Kerala prefer rice that is yellowish in color,
whereas those in Tamil Nadu place a premium on white
rice. Rice is even artificially colored in some parts of India 
to suit the local taste. Polished rice is greatly in demand 
in the urban sector but does not attract a rural consumer. 
Rice with an inherent natural fragrance fetches a higher
price than other varieties. Similarly, grain that is uniform in
size and quality fetches a premium over admixtures. Older 
rice is preferred to new rice, which is usually watery in 
taste. The cooking quality of rice depends on all these fac­
tors, including age. Special characteristics that determine 
the price of rice are the proportion of foreign matter and 
of broken, damaged, red, chalky, and weeviled grains.

While the price of a heap of grain sold in a market de­
pends on all these factors, in intermarket transactions often 
the price quotations determine the quality of the grain
shipment. In Barnala, a trader, in estimating the costs of a
wheat shipment to a terminal market, allows for the cost of
"dara labor." This involves the mixing of several varieties 
of differently priced wheat in order to bring the quality of
wheat to a par with the price quoted by the customer. Al­
though this is not done so overtly in other markets, the com­
position of a shipment does vary according to the price
specification. A trader in Moga showed us three types of dara 

7P.29. 
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varieties: (1) mill dara, with 3.5 percent admixture; and 

2 percent dust; (2) Sharbati dara, with 1.5 to 2 percent 
admixture; and (3) Safet (i.e., white) dara, with 1 percent 
admixture. The admixture usually consists of other kinds 
of dara, bajra, or grain. Even the composition of the admix­
ture changes with the change in the quality and price of 

the lot. Cheaper lots of wheat usually have a greater ad­

mixture of bajra than do more expensive lots, which have 

greater grain content. A similar phenomenon was noteda 
in Tamil Nadu. Millers in Thanjavur and Tiruchirapalli 
district stated that after their principals in Kerala have 

specified the price and the variety of rice required, the 

quality of the grain shipped is determined by the price 

the customer is willing to offer. 
Problems of Varieties. In many cases grain prices are re­

corded by varieties. Comparison is somewhat simpler when 

prices in two markets apply to the same variety, although 

price quotations are affected by quality variations. Thus 

rice prices in several West Bengal markets are recorded 

for Kalma variety, jowar prices in several -Maharashtra 
markets for rabi white variety, and wheat prices in Punjab 

and Bombay for Sh,rbati farm and farm special varieties. 
in twoUnfortunately, graiui of the same variety produced 

different areas is often not as homogeneous as one would 

expect. Variations in climatic conditions, soil, irrigation, and 

various other factors cause variations in grain of the same 

variety. Commercial nomenclature often identifies varieties 

of cereals by regions. A variety of jowar generally known as 

Shalu in Maharashtra has several subvarieties, such as C.P. 
and M.P. Shalu, named after the former CentralShalu 

Province and Madhya Pradesh, where they are most preva­

lent. 
The problem is even more complicated by the fact that 

the trade names of a grain often vary from region to re­

gion. The same variety may thus be known by two differ­

ent names in two trading markets. Jowar known as Sholapur 
jowar in Bombay is known as Shalu in Kolhapur. The Pa­
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tanai rice of West Bengal is known as Kalambank in 
Orissa, whereas Patanai, in hand-pounded, raw form, is
known as Sedta. The name Patanai elsewhere becomes 
Patna, after the city in Bihar. However, the rice is grown
mostly in West Bengal and Orissa. 

Just a listing of the factors affecting the recording of data 
is adequate to make apparent the complexity of price
comparison over time and space. In the present analysis a
special effort was made to collect prices either of uniform 
-varieties or of uniform grades, depending on the nature of 
the price data available. 

Varieties and Grades to Which Price DataApply. In Ma­
harashtra, jowar prices were collected for rabi and kharif 
jowar in Sailu and Jalna; for rabi, kharif, and yellow jowar
in Parbhani, Parli, and Nanded; and for rabi, kharif, yellow,
and maUi jowar in L'tur. Except for Parbhani, for which
price quotations are available for the Talki variety of
rabi jowar, prices for all of the markets apply to the rabi 
white jowar. All kharif prices apply to the varadi variety.
Prices for the Bombay market were collected for rabi white 
jowar and Sholapur jowar.

In Punjab, prices of dara wheat were collected for all
the primary markets and for Delhi, and of farm and farm 
special wheat for some of the primary markets and for
Delhi. In Bombay, wheat prices were collected for Punjab,
dara, Sharbati, and farm special wheat. All Bombay prices 
were obtained from the Grain, Rice, and Oilseeds Mer­
chant's Association in Bombay. 

In West Bengal, wholesale prices of rice and paddy were
collected for five primary markets, and of rice for Calcutta,
 
a terminal market 
 for these primary centers. The price
data apply mostly to the Kalma variety, a medium-quality
paddy. Wholesale prices for Burdwan, Guskara, and Sainthia 
were obtained from the records maintained by the market­
ing branch of the Department of Agriculture of the gov.
ernment of West Bengal, while those for Ahmadpur and
Bolpur were obtained from the market reporters stationed 
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at those places. For Calcutta and Sainthia, prices for the 
•Kalma 	 variety were not available for certain periods. 
Therefore, prices for the Bhasmanik and Nagra varieties, 
closely related to the Kalma, were collected for. Sainthia 
and Calcutta respectively. 

Harvest prices of paddy were collected from selected 
millers in the primary markets of West Bengal for the two 
months of harvest. These prices apply to the Kalma variety 
in all five markets. District farm harvest prices maintained 
by the Department of Agriculture were also obtained. 

In Tamil Nadu, prices of sort Iand sort ii paddy and of 
sort i rice were collected for 13 primary markets for the 
period 1955 to 1964. However, owing to the incomplete 
nature of the price series, only a fraction of the data could 
be used effectively. In the terminal market of Madras, prices 
were collected for raw and parboiled rice. District farm har­
vest prices maintained by the Department of Statistics were 
obtained for all the districts in Tamil Nadu. 

Arrivals 

Sources 

Data on monthly arrivals of wheat were obtained from 
the regulated market committees in the primary markets 
in Punjab. In Maharashtra, data on monthly arrivals of 
jowar were available, classified according to crops. Data on 
arrivals were, therefore, collected for rabi, kharif, yellow, and 
malli jowar. In Tamil Nadu, because of the absence of 
regulation., no systematic data are available on market arri­
vals. However, the market reporters of the Department of 
Statistics have been maintaining records of arrivals. Such 
data were collected from records wherever they were avail­
able. In West Bengal, no arrival data are available except 
for the records of purchases submitted by the millers to 
the Civil Supplies Department. However, because of the pro­
curement undertaken by the West Bengal government 
during the period of this survey, the authorities did not co­
operate in making those earlier records available. 
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Nature of Arrival Data 
The reliability and the usefulness of the arrival data areto a considerable extent dependent on the nature of mar­keting. In Punjab, where a very high proportion of-the mar­

keted surplus is sold in the wholesale markets, arrival data are fairly good indications of the size of the marketedsurplus. In Tamil Nadu most of the paddy is disposed oCin the villages directly to various purchasing agents. Only
a small quantity reaches the primary wholesale market.As the arrival data are compiled from the records of theauctions in the regulated markets, not all of the marketingsget recorded. The arrival data, therefore, are not always
very comprehensive. Besides, the extent of arrivals left un­recorded is likely to vary from one year to another, the 
coverage being more complete in years of small marketings.
The arrival data, in such cases, are not usefuil for analysis.
Even in Punjab, where most of the wheat is mai-keted inthe primary market, it is difficult to delineate the area from
which a market receives its supplies. Since a producer hasthe choice of taking his produce to any of the nearby mar­kets, the market area may change from year to year. There
is also some intermarket flow between wholesale markets,the extent of which varies from time to time. This com­
plicates the problem of interpreting changes in the size ofmarketings. This problem is discussed at a greater length inthe section on the market structure and seasonality in
 
market arrivals.
 

MillingCosts 
In order to estimate costs of converting paddy into rice,data on fixed and variable -osts of operation were obtained

from various types and sizes of mills. These consisted ofsuch items as capital costs, interest on fixed and working
capital, storage and milling capacity, wages of temporary andpermanent employees, fuel, and electricity. Information
also collected was 

on prices and quantities of the by-products 
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of rice mills, the increase in theirobtained, the number 
number, their capacity, employment, and the seasonality of 

stocking and milling operations. Similar data were collected 

from modern rice mills for a comparison of the costs and 

benefits of traditional and modern rice mills. 

StorageFacilities 

Data were also collected on capital and operating costs 

of flat and silo storage facilities, and information was ob­

tained on the advantages and disadvantages of the two 

types of storage, given the environmental and other con-, 

straints. 

Profit-LossStatements and Stock Records 

Sources 

The obtaining of proiit-loi statements of individual trad­

ers and of statements of .ieir stock positions was the most 

difficult task in data collection. Traders were most reluc­

tant to part with the records, for various understandable 
of severe official restrictions on trade in

reaGons. Because 
India, government authorities have frequently seized record 

books of those whose activities are suspect. There is, there­

fore, a great deal of hostility toward anyone demanding 
these 	 abnormal circumstances,stock 	 books. Even barring 

has been a great deal of secretiveness about tradethere 
records. The trading community, in general, considers trade 

records to be sacred and highly personal, and a peek into a 
by a fellow trader isstock book by an outsider or even 


considered equivalent to an invasion of privacy
 

8Many traders state that a trader would not mind showing his records 

to an outsider as much as he would to a fellow trader. Many presidents 

of the 	traders' associations stated that they would invite the wrath of 
us their records. The

fellow traders if they insisted that others show 

author and investigators had to use varied techniques to acquire stock 

records. Usually an introductory letter was sent by the General Secretary 

of the Federation of the All India Foodgrain Dealers' Associations from 

Delhi. This was usually supplemented by an additional letter from the 
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Despite the difficulties, profit-loss and stock statements 
were collected from 21 traders in the five primary marketsof Punjab. In Tamil Nadu, profit-loss statements we-, col.lected from 15 millers and stock statements from 1 miller.In Maharashtra and West Bengal, owing to much stricterrestrictions on trade, traders were not very cooperative. InMaharashtra, profit-loss statements were collected from 12traders in areas in which the author had earlier contacts,and stock records from 2 traders. In West Bengal no such

records could be collected at all. 

Nature of Profit-Loss and Stock Data
 
Profit-loss statements 
of the traders and records of quan.tities purchased, retained, and sold should provide guide­lines to the accuracy of the hypothesis that profit rates inthe food grain trade high.are The profit-loss statementgenerally specifies the quantities and values of the com.modities purchased and sold. The difference between thevalue of the sale and the value of the purchase after properallowance is made for changes in stocks gives the gross income or profit of the trader. A statement of the maintenance andother costs can be used to arrive at the net income of thetrader during a specified period. The periodical record ofquantities purchased and sold which may be termed a stockstatement can be used to cross-check the validit) of the profit­

loss figures provided by the traders.
 
There is considerable doubt about the 
 truthfulness

the profit-loss statements submitted 
of 

by traders to the in.come-tax authorities. There general contention is that both 

president of the local trade association stating that the study was in theinterest of the trading community. After receiving assurance from atrader that the records would be made available, the investigator wouldhave to make frequent visits, often excuses listening to most unconvincingabout why the stock books could not be made available. TheInvestigators would often spend a whole day at a shop without gettinganywhere, and then be presented with a stock book the following day
just so they would leave. 
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the quantities and the values are juggled in order to show 
a small margin of profit. The stock statements should tell 

us something about the actual quantities purchased and 

sold. Further, it should be possible to compare stock state­
ments with profit-loss statements to verify the reliability of 

the latter. 
Unfortunately, this seemingly simple approach is beset 

with many difficulties. Even if one decides to accept the, 

profit-loss statements at face value, it is often difficult to 

estimate the rate of profit on a specific commodity over a 
period of years, since many traders do not maintain separate 
commodity accounts but only an over-all account of all of 
the food grains purchased and sold within a year. Trade in 
agricultural commodities in India greatly lacks specializa­
tion. A single trader deals in a variety of commodities, rang­
ing from oilseeds and cotton to chilies and inferior local 
grains. One of the explanations often given by the traders 
for this lack of specialization is the high risk element in 
the trading of agricultural commodities. It is said that 
profits on any single agricultural commodity vary signifi­
cantly from one year to another, and that therefore it is not 
possible to make a living .iy dealing in only one commod­
ity. In addition, the type of skill and experience required 
for dealing in different commodities is more or less the 
same. A trader who deals in a few agricultural commodities 
may easily enter into other, related trade. It is, therefore, 
often possible to study the over-all rate of profit but not 
the individual profit rate for different commodities. 
I If one is lucky, one may acquire data from a number of 

traders on single-commodity accounts. From these accounts, 
one can discern the gross profit on that commodity in a 
year. It is, however, very difficult to estim%.d the net profit, 
since the costs have to be allocated i ,-ioportion to the 
volume of business in that commodity in relation to the 
trader's total volume of business. As the quantities of any 
specific grain transacted vary substantially From year to year, 
it is impossible to estimate the share of that grain in the 
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total businets of a trader in a single year unless one studies records of total business operations and their compc­
nents. Traders are often very reluctant to make 'all of
their income statements available.

From the profit-loss statements one can determine if andhow the gross profit and the rate of profit on a commodityvary from year to year. In order to examine the validity ofthe profit-loss statements, one would have to turn to thestock records. Comparison of these periodical records ofquantities purchased and sold with records of the annualtotals should tell something about the reliability of the 
profit-loss statements. 

One, however, encounters a number of difficulties at thisstage. As the traders do not specialize in trading in a singlecommodity, they also do not specialize in performing a spe­cific function in the long chain of marketing operations.Just as there is no horizontal specialization in trade, thereis no vertical specialization. The same tradcr may, and oftendoes, operate as a commission agent between a wholesaler
and a cultivator and also act as a wholesaler who purchasesgoods on his own account. The same trader is, then, some­times operating as a retailer and often as a commission
agent for a trader in the terminal market. Hence, there are at least two accounts that are lumped together in astock book: (1) the quantities that he purchases on hisown account, and (2) the quantities that he purchases on
account for a principal in a consuming market. It is very
difficult to separate 
 the two accounts unless one goes intoeach transaction and examines the origin of that transac­

tion.
 
There is then the problem of examining the validity of
the value figures, i.e., the value of 
 the quantities pur­chased and of the quantities sold. It is difficult to examine
hundreds of thousands of individual transactions to deter­mine the reliability of these figures. Not much can be dis­cerned from the stock figures themselves, for stocks arealways revolving. One can only determine how much was 
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purchased, how much was sold, and what the balance was. 

It is impossible to discover which particular lot was pur­

chased and sold at which prices. 
Despite all these difficulties, one may not want to dis­

count the worth of the stock figures altogether, for there 
are a number of questions about the trading pattern of 
agricultural commodities that could be answered in this 
type of enquiry. One of the questions often encountered is, 
at what stages of marketing is stocking undertaken on a 
significant scale? Until very recently, it was the general con­
tention (which was supported by the available data on ar­
rivals) that the marketings were highly seasonal and that 
most of the stocking was done by the trader. It is necessary 
to examine data on arrivals to compare the seasonality of 
arrivals and of stocks. Another unknown, of course, is the 
extent to which stocks are held by the traders in the termi­
nal markets (either locally or in the producing centers) in 
comparison to those held by the traders in the primary 
markets. The rate of purchases and sales of the primary 
.iiarket traders should tell something about the extent of 
stocking done at the primary market level. 

MiscellaneousData 

General information on costs and length of storage was 
obtained by interviewing major traders in each market. 
Traders were also questioned for information on sources of 
market intelligence, factors which enter into stocking and 
shipments, patterns of interregional flows, credit operations 
and marketing practices, transport availability and bottle­

necks, and attitudes toward governmental policies. 
Information on policy matters, such as interdistrict, inter­

state, and interzonal restrictions on the movement, procure­
ment, and distribution of food was obtained from various 
governmental publications. 
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Adatya, or arhitya.Acommission agent in a grain market.
 
Bag. Used as a unit of measure in agricultural trade. In Punjab


and Maharashtra, a bag is equivalent to 0.95 quintal and is 
used as the equivalent of a quintal. In Tamil Nadu, a bag is 
ulally 57 kilograms. In some areas a bag consists of 75 kilo. 
grams.

Bajra. Pennisetum typhoideum; a millet grown mostly in Maha­
rashtra, Gujarat, Rajasthan, Uttar Pradesh, Tamil Nadu, and 
Punjab.

Bania. A caste group in Hindu society engaged mainly in money.
lending and the trading of agricultural commodities in rural 
areas. 

Cereals. In India, include rice, wheat, jowar, bajra, maize, barley, 
ragi, and small millets. 

Chettiyar. A community in Tamil Nadu traditionally engaged in 
trade and commerce. 

Dal. Split and shelled lentils. 
Dara.Mixture; used in central and north India to describe a fair, 

average-quality wheat. 
Farm special. A superfine variety of wheat prevalent in northern 

India. 
Food grains. Cereals, gram, tur, and other pulses. 
Gram. Cicerarietinum. 
Gur. Sugar-cane juice, boiled, clarified, and reduced to semisolid 

consistency in open pans, where on cooling off it produces a dry
crystalline mass, yellow or dark brown in color. 

Hundi. A bill of exchange or promissory note. 
Jat. Acommunity in Punjab, traditionally engaged in cultivating, 

also well known for valor in the army. 
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Jowar. Sorghum vulgare; a millet popularly known as sorghum in 
English, produced mostly in Maharashtra, Gujarat, Andhra Pra­
desh, Madhya Pradesh, Tamil Nadu, and Mysore. 

Kachha arhitya.A commission agent. 
Kar-samba. A rice crop raised in parts of Kanyakumari and 

Tirunelveli districts in Tamil Nadu, harvested in August-
September. 

Kharif. An autumn harvest. Crops are sown at the beginning of 
tb. rainy season (i.e., June-August) and harvested between 
October and December. The main kharif crops are rice, jowar, 
bajra, maize, ragi, and small millets. 

Kuruwai. A rice crop season in Tamil Nadu; the crop is sown 
between July and September and harvested between September 
and January (also known as early kar). 

Levy. Compulsory submission of grain by cultivators and/or 
traders to the government at statutorily fixed prices. 

Mandi.A wholesale market. 
Maratha. A caste in Maharashtra, traditionally engaged in cultivat­

ing, also known for gallantry in the Indian army. 
Marwari. A community that originally migrated from Marwad to 

various parts of India to practice moneylending, trade, and 
commtrce. 

Maund. A unit of weight that varies from one area to another. A 
standard ma '-dis 82.28 pounds; 2.68 maunds equal I quintal. 

Nadar. A community in Tamil Nadu. 
Naidu. A community in Tamil Nadu. 
Paddy. Unhusked rice grain (Oryza sativa). In India the ratio of 

paddy to rice is assumed to be 3 to 2. 
Paisa. An Indian currency unit; 100 paisas equal Rsl.00. 
Procurement. Government purchase of supplies, uqually under. 

taken for public distribution, with a view to influencing prices. 
Pucca arhitya.A wholesale trader. 
Quintal. A metric measure of weight of 100 kilograms. 
Rabi. A spring haivest. The crop is sown in September-October 

and harvested in March-April. The main rabi crops are wheat, 
gram, linseed, rape, mustard, barley, and (mainly in Maha. 
rashtra) jowar. 

Roller flour mills. Large mills used by commercial manufacturers 
of wheat products for the conversion of wheat into flour. 

Rupee. An Indian currency unit. The official exchange: rate was 
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Rs5.00 for $1.00 from 1949 until June 1966, when the rupee 
was devalued to the rate of Rs7.50 for $1.00. 

Samba. A rice crop season in Tamil Nadu; the crop is sown be. 
tween September and November and harvested between January 
and March. 

Sort x, ii, ni. Nomenclature in south India for grades of paddy 
and rice. 

Taluka. An administrative subdivision of a district. 
Tamil Nadu. The former Madras State was officially renamed 

Tamil Nadu on January 14, 1968. 
Vani. A caste in Maharashtra, traditionally engaged in trade. 





Index ' 

Abbott, J. C., 1, 2. 
Abhor, 121 
Aggarwal, 72, 182 
Agricultural Economics Research 

Centre, University of Madras, 88
Agricultural Prices Commission, 6, 227 
Agricultural Produce Market Commit-

tee, 68 
Agro-Economic Research Centre, 66,

68, 80, 110, 128, 131, 145, 159, 161,
162 

Ahmadabad (Gujarat), 31, 32, 197 

Ahmadnagar, 94 

Ahmadpur, 38, 109, 110, 113, 245 

Alandur, 204 
Ambala, 93, 121 

Amritsar, 57
Andhra Pradesh, 7, 18, 41, 45, 46, 50,

51, 61, 62, 95, 146, 231, 233, 234 

Andhra variety (rice), 96 

Annaikomban, 97 

Aspiras, Roger A., 202 

Assam, 7, 45, 233 

Baga Purana, 57 
Bajra (grain), 244 
Bangalore (Mysore State), 81 
Bankura, 93 
Bariwala, 57 
Barnala, 30, 32, 68, 75, 100-104, 123,

125, 132, 152; see also Punjab 
Barsi, 57, 127
Basic Plan, 232 
Basmati (rice), 32, 45 
Bauer, P. T., 1, 65, 78
Bengal, 38 
Bhasmanik (rice), 93, 246 
Bhatinda, 30, 49, 121, 170 

Bhattacharjee, j. P., 2
 
Bhlr, 34, 37, 127
 
Bhopal (Madhya Pradesh), 51
 
Bihar, 7, 38, 61, 121, 231, 233, 245 
Birbhum, 38. 59, 68, 76, 78, 86, 87, 93,

95, 99, 110, 145, 178, 191, 234 
Bolpur, 38, 68, 75, 76, 110, 113, 128,

129, 145, 158, 159, 199, 211, 245 
Bombay, 31, 32, 34-36, 51, 56, 81, 94-96,

98, 99, 103-109, 111-113, 115, 127,
174, 175, 223, 232, 233, 235, .°44, 
245 

Bombay City, 32, 95 
Bottlenecks, see Transport 
Brahmin, 76, 77 
Brown, Dorris, 140, 141, 198 
Burdwan, 38, 59, 68, 86, 87, 93, 95,99, 109, 110, 113, 114, 116, 129,

145, 158, 168, 172, 178, 191, 208, 
211, 234, 245
 

Burma, 41
 
By-products, see Rice
 

Calcutta, 38, 45, 76, 93, 95, 99, 103,
104, 109, 110, 112, 114, 116, 128,
129, 159-161, 176, 231, 245, 246 

Callcut, 41 
Capacity, see Milling
Capital, 2, 8, 9, 29, 64, 71, 78, 79, 135,

165, 166, 190, 192-195, 200, 201,
205, 207, 212, 215, 227, 237, 247, 
248

Central Food Technological Research 
Institute, 198, 199, 201 

Central Province, 244
Central Statistical Organization, see 

Government of India 
Chandoud, 93 



258 
Chettlyars, 76 
Chidambaram taluka, 120 
Chingleput, 38, 40-42, 88, 96, 97, 120, 

130, 186 
Chingleput samba, 96 
Civil Supplies Department, 128, 184, 

186, 187, 246 
Cochrane, W. W., 22 
Coimbatore, 41, 42, 56, 96, 97 
Commercial crops, 9, 10, 20, 127 
Competitiveness, 1, 2, 11, 12, 22, 26, 

28, 29, 62, 63, 72, 76, 79, 80, 82-
84, 88, 90, 92, 97, 104, 117, 135, 
179, 180, 188, 193, 207, 210, 212, 
214, 215, 217, 220-222, 223 

Congress party, 226 
Costs of milling, see Milling 
Cuddalore, 40, 41, 96, 130, 157, 208 
Cummings, Ralph, Jr., 2, 51, 55, 125, 

124, 152 

Dandekar, V. M., 3,11 
Dantwala, M. L., 3 
Dara (wheat), 92, 93, 95, 98, 100, 104, 

105, 112, 241, 243, 244 
Delhi, 31, 32, 34, 89, 90, 93, 95, 96, 99-

104, 111, 112, 115, 152, 232-235,245
Department of Ag24cu5ure, 87, 145, 

204, 28 
M rin4, a 8Foodin Maharashtra, 8629,3 

Department of Food, 72, 159 
Department of Industries, Labour, 

and Cooperation, 19 
Department of Statistics, 204, 246 
Depieciation, 138, 200, 204-207 
Desikachar, H. S. R., 197 
Dewey, Alice G., 2 
Dhangar, 77 
Directorate of Economics and Statis-

tics, see Government of India 
Directorate of Marketing and Inspec. 

tion, see Government of India 
Distrlbution, see Government 
Dound, 36 

East Godavari, 41, 146 
East India Rice Millers' Association, 

72, 182 
East Pakistan, 45 
Efficiency, 1, 7, 28 

administrative, 6 
distributional, 1, 5, 8, 11 

Index 

economic, 5, 28, 166, 211, 212, 220, 
225, 227 

industrial, 189 
of marketing ystem, 84, 202, 220, 

223
 

processing, 8, 27, 28, 179, 207, 210. 
212 

regional, 118 
seasonal, 118 
technological, 28, 72, 203, 211, 212, 

220,223,.224,227 
of transport, 23,28, 100 

Elam Reddi, 77 
Ernakulam, 41 
Erode, 204 
Exports, 14, 19, 20,41, 43, 67, 95,127,
 

174, 220; see also Government
 

Farm special (wheat), 245 
Federation of the All India Foodgrain 

Dealers' Association, 81 
General Secretary of, 248 

Ferozepur, 30,49, 104, 170 
Five Year Plan 

First, 236
 
Fourth, 197, ' 7
 

Second, 176 
Food and Civil Supplies Department, 

158 
Corporation of India, 164, 227, 

229, 257 
Food crisis, 3-6, 18, 20, 113, 222, 225, 

229, 231, 232, 234 
Food Department, 181, 182, 237 
Food Grains Inquiry Committee, 226 
Ford Foundation, 195, 237 
Free trade, 3,9, 10, 50, 55, 41, 42, 45, 95, 

112, 113, 159, 160, 162, 173-175, 
187, 191, 194, 203, 235 

Galbraith, John K., 1, 78 
Gandhi, Ved P., 225 
Go.rudan samba, 96 
Ghoti, 107, 259 
Gill, K. S.,163 
Gojra, 121, 125 
Golden variety (wheat), 51 
Gopalaswamy, T.P., 189, 198 
Govenment 

distribution, 2-7, 9, 172, 175, 176, 
178, 182, 218, 221, 222, 229, 251, 
232, 237, 252 



259 
Index 

Government (cont.)
interference, 2, 9, 27, 28, 55, 59, 61,

64, 77, 82, 119, 128, 159, 160, 161,
164, 167, 179, 190, 193, 194, 198, 
207, 211, 212, 219, 221-225, 234, 
236, 248levies, 71, 160, 176, 182, 194, 222, 
229, 234 

price fixing, 9, 27, 71, 87, 144, 145,
160, 167, 172, 176, 177. 184, 194,
219, 222, 225-227, 229, 230, 233-
235, 237 

procurement, 2-7, 9, 69, 75, 16,9, 167, 
172, 175, 178, 182, 184, 191, 195,
206, 219, 226, 227, 229-234, 46, 
252 

regulation of markets, 2, 30, 35, 51,
53, 54, 56, 65, 66, 106, 107, 189, 
222, 224, 229, 238-240, 246, 247restriction of exporting, 87, 176-178, 
220, 234, 235 

restriction of movement, 34, 103, 
112, 113, 176, 178, 217, 219-222,
226, 232-235, 252 

stocks, 20, 221, 222, 229, 235 
Government of Bombay State, 56 
Government of India 

Central Statistical Organization, 181, 
182 

Directorate of Economics and Sta-

tistics, 238, 219 


Directorate of Marketing and In. 

spection, 44 


Ministry of Food and Agriculture, 2, 

3, 7, 12, 19, 70, 72, 85, 104, 129,

153, 197, 198, 204, 226, 229, 250,

240 


Government of Tamil Nadu
Department of Agriculture, 51, 204,

205 


Department of Food, 241

Government of West Bengal


Department of Agriculture, 245, 246 

Directorate of Agriculture, 149
Grades, 24, 31, 89, 117, 168, 222, 240, 

241, 245 
first, 31, 137, 146, 171, 172, 173, 210 
fourth, 31 
second, 31, 137, 146, 171-173 

Grain, Rice, and Oilseeds Merchants'
Association, 81, 106, 245 

Gujarat, 7, 20, 31, 32, 35, 61, 95, 121, 
233, 235 

Gujrathi, 77
 
Guntur, 41, 146
 
Gupta, V. K., 189, 198
 
Guskara, 38, 93, 109, 110, 
 11,. 116, 

145, 211, 245 

Hand-pounding, see Milling 
Hapur, 45, 93 
Haryana, 229 
Hermann, Louis F., 2 
Himachal Pradesh, 31, 32, 61, 232, 233 
Hingoli, 36 
Hirsch, Leon, 1, 2, 78 
Hissar, 121 
Holding capacity of cultivators, 121, 

124, 125 
Holton, Richard H., 1, 78 
Hulling, see Milling 
Hyderabad, 37 
Hyderabad Agricultural Market Act 

No. 2, of 1930, 35 
Hyderabad State, 35 

Illegal market, 6.8, 10, 184 
Imports, 3, 19, 21, 41, 45, 57, 58, 61, 62,

94, 172, 177, 178, 221, 226-228, 
231,234, 237 

Indian Institute of Management, 190, 
197 

Institute of Economic Growth, 43
Integrated Scheme for Improvement 

of Market Intelligence, 238, 240 
Intermarket flow, 24, 27, 30, 57, 58,

96, 108, 109, 125, 134, 153, 243, 
247 

Intermediaries, 7, 44, 46, 48, 51, 52,
56-60, 66, 162, 192, 215 

Jagraon, 30-52, 57, 68, 75, 100, 102,
104, 125, 132, 135, 152, 168, 170, 
174 

Jain, 77
 
Jain, S. C., 140
 
Jaito, 57
 
Jalna, 34, 35, 37, 67, 77, 133, 184, 245 
Jalni, 36 
Jammu, 31, 61, 232 
Jasdanwaila, Zaibun, 2 
Jats, 76 
Jintur, 37 
Johnston, Bruce F., 1, 3, 9-11, 44 
Jowar, 12, 17, 20, 22, 35-37, 44, 46, 50, 

52, 62, 76, 81, 86, 89, 90, 94, 95,, 



260 

Jowar (cont.)
106, 108, 115, 117-120, 125, 127, 
150, 13, 136, 139, 142, 147, 167. 
168, 171, 178, 216.218, 255, 238, 
240, 244-246, 254 

Jullundur, 49, 57, 121 

Kalambank, 245 
Kalma (rice), 93, 244-246 
Kamod (rice), 45 
Kanchipuram, 40, 96, 99, 110, 111, 

115, 208, 210 
Kanyakumarl, 41, 42, 119 
Karachi, 112 
Karalkudl, 205 
Kashmir, 31, 61, 252
Kerala, 41, 42, 59, 61, 88, 96-98, 111, 

137, 146, 187, 251, 233, 254, 243, 
244 

Khamaro, 57 
Khandwa, 36 
Khanna, 30.52, 55, 57, 61, 68, 92, 100, 

102.104, 112, 121, 123-125, 132, 
152 

Kichill samba, 96 
Knight, Sir Henry, 2, 10, 225, 232 
Kolhapur, 35, 36, 95, 108, 127, 244 
Komtl, 77 
Kot Kapura, 30-32, 49, 57, 68, 75, 100, 

102, 104, 125, 152, 152 
Kottayam, 41 
Krishna, 41, 146 
Krishna, Raj N., 5, 9, 10, 11, 44 
Kudiraival, 96 
Kulkarni, A. P., 2, 107, 259 
Kumbakon 40, 96, 130, 156 
Kurduwadl, 

Latur, 54, 37, .'. 68, 77, 120, 127, 135, 
154, 245 

Lele, Uma J., 1, 2, 22, 50, 78, 86, 94, 
107, 108, 127, 193, 231 

Levies, see Government 
Ludhiana, 50, 32, 49, 57, 104, 165, 170 
Lyallpur (West Punjab), 105, 104, 

112, 121, 123 

Machlwara, 57 
Madhya Pradesh, 18-20, 31, 56, 45, 61, 

94, 95, 121, 152, 232, 253, 235, 244 
Madras, 36, 50, 52, 61, 65, 66, 96, 99, 

110, 111, 115, 145, 186, 246 
Madras City, 42 

Index 

Madras Province, 41, 146 
Madras State, 41; see also Tamil Nadu 
Madurai, 119, 120 
Maharashtra (Marathwada), 2, 7. 12, 

13, 19, 20, 32, 34-37, 45, 50, 51-57, 
62, 65.68, 75-78, 81, 86, 88, 94, 95, 
106, 113, 119-121, 125, 127, 136, 
159, 142, 147, 152, 157, 168, 169,
171, 178, 231-253, 235, 259, 244­
246, 249 

Malabar, 41. 146 
MalI, 77 
MalUi (jowar). 120, 127, 13, 245 
Manmad, 36 
Mannachanallur, 40, 41, 79, 80, 97, 

205
Mannergudl, 96, 209 
Maratha, 77 
Marathwada (Maharashtra), 35, 94, 

95, 99, 109, 111, 115, 127 
Margin 

intermaiket, 146, 216 
market, 6, 11, 198, 203, 216, 217, 219, 

222, 223 
net, 145-147, 149, 150, 155-157, 162, 

250 
profit.loss, 79 
storage, 142 
unit, 155 
see also Milling 

Market arrivals 
integration, 12, 22, 25, 27, 28, 92, 

94, 146, 169, 216, 217 
intelligence, 1, 2, 21, 24, 27, 52, 56, 

60-62, 64, 80, 82, 85, 97, 108, 
118, 124, 127, 137, 147, 151, 169, 
215, 216, 219-222, 239, 252 

primary, 21, 23, 28, 32, 34, 35, 37, 
40, 42, 49, 50, 52-54, 57-60, 65. 
68, 77-82, 84, 86-90, 92-97, 99, 
102-104, 106-109, 112, 114-117, 
119, 128, 130, 132-154, 151-153, 
161, 163, 170, 216, 218, 223, 259, 
245-247, 249, 252 

regulated, see Government 
seasonality of, see Seawnality 
secondary, 42, 46, 59, 65, 84, 96 
stability, 6 
structure, 1, 8, 9, 11, 43, 62, 84, 118,
1 180, 214, 223, 224, 247 

terminal, 21, 25, 32, 36, 58, 4L 46, 
49, 52-54, 56-61, 65, 66, 79-81, 
84, 89, 90, 94, 99, 101, 104, 108, 



261 
Index 

Market arrivals (cont.) 
109, 112, 114-117, 137, 152, 153, 
159, 160, 163, 216, 239, 243, 245,
246, 252 

see also Seasonality
Marketing Research Office of the Gov-

ernment of Maharashtra, 106 
Marsvari, 76, 77 
Mason, Edward, 3 
Mathur, D. P., 189, 198 
Mellor, John W., 1, 5, 10 
Methods of milling, see Milling 
Midnapore, 93 
Milling, 8, 59 

capacity, 28, 69, 72, 73, 79, 182, 183,
186-194, 203, 205, 206, 210, 247, 
248 

costs, 28, 114,29, 52, 79, 111, 115,
156, 162, 180, 192, 193, 196, 200, 

201, 203-207, 210-212, 219, 247 
hand-pounding, 50, 73, 180, 194,

196, 198, 203, 212, 236, 237, 242 
hulling. 69-73, 180, 181, 184, 185,

196-201, 203, 212, 236, 242 
margins, 12, 27-29, 114, 179, 180, 

. 187, 190, 203, 212, 219 
methods, 202 
number of mills, 69.73, 79, 180, 184. 

187, 194, 196, 236, 248 
organized sector, 181-188,72, 193-

196, 212, 236 
parboiling, 71, 188, 191-193, 195, 

197-201, 203, 237, 242, 246 
seasonality of, see Seasonality
shelling, 69-72, 180, 185, 186, 198. 

201, 236 
technology, 179, 180, 196, 201 
unorganized sector, 181, 187, 194 
utilization cl capacity, 73, 82, 130,

179-184, 186-193, 196, 200, 203,
205, 211 

Ministry of Food and Agriculture, see
Government of India 

MIraj, 95 
Moga, 30-32, 45, 57, 68, 92, 95, 98, I00. 

106, 125, 132, 133, 141, 142, 147, 
149, 150, 152, 170, 243Moneylending, 54-56 

Moorthy, G. V. K., 165 
Muhherjee, Chlttayprlya, 75, 76, 158,

159, 161 
Mukherjee, K., 74 

Musalman, 77 
Mysore, 7, 35, 61, 95, 198, 199, 234 

Nabha, 57
 
Nadars, 76
 
Nagaland, 233
 
Nagercoll, 42
 
Nagpur, 95
 
Nagra (rice), 93, 246
 
Naidus, 76
 
Nanded, 34-37, 
 67, 77, 86, 113, 127, 

135, 245 
Narain, Dharm, 43 
National Cooperative Devwlopment

Corporation, 236 
National Council of Applied Economic 

Research, 18, 19, 36 
National Food Advisory Board, 227National Income, 12, 73, 74, 225
 
Negative price policy, 10
 
Nellore, 41
 
Nellore (rice), 41, 96
 
North Arcot, 38, 120, 130, 186
 
Number of mills, see Milling
 

Office of the Labour Commissioner, 
184, 186 

Oligopoly, 63.65, 75, 76, 79, 80 
Organized sector, see Milling
Orissa, 7, 18, 45, 50, 61, 172, 175-178, 

231, 233-245 
Osmanabad, 34, 37, 127 

PL 480, 221, 228, 229, 235 
Pakistan, 202 
Palghat, 41 
Parbhani, 34, 35, 37, 67, 77, 127, 168, 

245 
Parboiling, see Milling 
Parganas, 93 
Parli, 35, 37, 67, 68, 77, 133, 245 
Parli-Vaijanath, 34 
Parpia, H. A. B., and Desikachar, 

H. S. R., 197 
Patanai (rice), 244, 245 
Patna (rice), 45, 245 
Pharldkot, 57 
Philippines, 202Politics, 2, 4, 6, 82 
Pondlcherry, 233 
Ponnuruvi, 97 
Poona, 35, 36, 95, 127 
Premji, Hasham, 82 



262 

Price fixing, see Government 
Procurement, see Government 
Profit and loss statements, 26, 82, 118, 

146, 147, 149, 150, 154-157, 218, 
238, 248-251 

Punjab, 7, 12, 13, 18-20, 30-32, 34, 35, 
45, 46, 49-51, 53, 55-57, 61, 62, 65, 
67, 68, 76, 78, 80, 86, 89, 90-93, 
95, 96, 98-101, 104, 111, 112, 115, 

119, 123, 125, 132, 133, 136, 142, 
150-154, 157, 159, 163, 168, 169, 
174, 178, 196, 218, 229, 251-235, 
244-247 

Pignjab Agriculiural Produce Act, 30 
Punjab Agricultural University, Dc. 

partmcnt of Economics and Sod-
ology, 163 

"Punjab" wheat, 104, 174 

Quality, 243 
of rice, 179, 197, 201-203, 237, 242, 

243 

of wheat, 240, 241 

Raikot, 57 
Railroads, see Transport 
Raj, K.N., 3 
Rajasthan, 19, 229, 231-233 
Rajpur, 189 
Rajput, 77 
Ramanathpuram, 120 
Regulated markets, see Government 
Reserve Bank, 195 
Revenue Department, 229 
Rice 

by-products, 29, 179, 193, 196, 197, 
199, 202, 203, 206, 212, 237, 247 

coarse (bold), 41, 45, 136, 137, 145, 
146, 241, 242 

fine, 41, 45, 87, 145, 146, 241-243 
medium, 45, 145, 146, 171, 242, 245 
quality, see Quality 
sort 1,88, 97, 110, 137, 145, 168, 171-

173, 209, 246 
sort n,88, 97, 110, 137, 145, 168, 171-

173, 246 
sort in, 168 
superfine, 96, 242, 243 

Rice Milling Committee, 50, 235, 236 
Rice. Milling Industries Act of 1958, 

181, 182, 194, 236 
Rivers, see Transport 
Roads, see Transport 

XIdex 

Safet (wheat), 244 
Sailu, 34, 56, 37, 67, 77, 127, 133, 245 
Sainthla, 58, 93, 109, 110, 113, 211, 

245, 246 
Saktigarh, 68, 129, 158 
Samrala, 57 
Sangli, 35, 94, 95 
SawLyrur, 30, 170 
San,niketan, 80, 110, 128, 129, 159 
Sat; ra, 94 
Schultz, T. W.,3 
Seasonality 

of consumption, 154 
of crops, 112, 118-120, 168 
of market arrivals, 112, 118, .121, 

123-125, 127-130, 132-134, 146, 
152, 153, 156, 168-172, 177, 189, 
216, 218, 247, 252 

of markets, 123-125, 128, 130, 153, 
159, 252 

of milling, 28, 130, 159, 160, 191, 
248
 

of prices, 7, 12, 25-27, 106, 109, 111­
115, 117, 118, 124, 134-137, 145. 
147, 153, 154, 156-158, 167-175, 
177. 178, 189-191, 212, 216, 218, 
219 

of sales, 26, 1538, 160 
of stodrs, 112, 118, 123, 125, 137, 154, 

160, 161, 190, 191, 247, 248, 252 
of transport, 101, 112, 152 

Sedta (rice), 245 
Shalu (jowar), 244 
Sha.bati (wheat), 32, 95, 98, 105, 106, 

112, 174, 244, 245 
Shelling, see Milling 
Shirname Committee, 56 
Sholapur, 35, 37, 57, 80, 94, 95, 107, 

108, 127 
Sholapur jowar, 94, 244, 245 
Sikandarabad, 36 
Simon, Sheldon R., 1 
Singh, Rajvir, 140 
Sirhind, 57 
Sirumani, 96 
South Arcot, 38, 40, 41, 51, 88, 96, 97, 

120, 130, 146, 186 
Southworth, Herman, and Johnston, 

Bruce F., 1, 3, 9, 10, 11, 44 
Standardization, 44, 51, 85, 222, 241 
Stigler, George J., 65 
Stocks, 113, 150, 221, 222 

farmers', 44, 178, 222 



265 
Index 


Stocks (cont.) Tiruchlrapalli, 38, 40-43, 59, 79, 80,government, see Government 96, 97, 117. 119, 120, 150, 168, 209,held as paddy, 59 244millers', 159, 160, 182 Tirunelvell, 40-42, 88, 96-98, 119, 120,movement, 151, 152 

operations, 140, 150, 151, 155 

IS0
 
Tlruvarur, 96, 208revolving, 147 Tradersrisks In,123 cooperation among, 62, 76, 8085,seasonality of, see Seasonality 215,,50statements, 146, 150, 155, 258, 248- 215, 250252 
 number of 2, 2, 26,65.68, 75.78 

turnover, 150, 151, 155, 160, of oerations, 2, 26, 62, 75, 76,218 80, 85, 138, 157
 
Storage, 118, 16, 157, 142, 149-151, 155, types of, 66, 76
 

190a192, 217, 219, 257 Transport, 1, 2, 25, 28, 110, 220bottlenecks, 23-25, 32, 114, 115, 117,bag, 158, 159, 165, 165 164, 217, 220, 252bulk, 138, 140, 166 costs, 12, 21-25, 34, 57, 74, 84, 98, 99,costs, 12, 25, 26, 74, 118, 124, 134,
155, 137-142, 145.147, 156, 162, 

101, 103-106, 108.110, 112, 11,
116, 117, 210,216, 238165, 200, 211, 217, 220,258, 247, facilities, 21, 23, 24, 32, 35, 37, 38,252 

facilities, 48, 138, 162-164, 
42,43, 79,97, 110, 112, 114, 165, 

. 222, 224, 248 
166, 167, 211, 215.217, 220, 224, 252 

government control of, see Govern.flat, 164-166, 248 

length of, 156, 138, 147, 161, 

ment
 
163, railroad, 32, SL-38, 42, 49, 99, 100,164, 166, 200, 23, 218, 252

losses, 28, 73, 123, 124, LB-141, 145, 
101, 104, 110, 114-117, 127, 128,
151, 152, 159, 164, 220 

156, 162, 163, 165, 207, 212 river, 128
policy, 26,56, 134, 156, 157,215, 238 road, 32,34-38, 41-43, 48, 49, 99, 101,silo, 164-166,248 
 103, 110, 114, 116, 117, 127, 128,
warehouses, 162-164 152 
seasonality of, see Seasonality


Talki (jowar), 245 Trends
 
Tamil Nadu, 7, 12, 18, 38, 40-43, 45 In automation, 18546, 50.53, 59, 60, 62, 66, 72, 75, in marketing, 123, 132, 134, 161, 169,76, 78, 80, 81, 86, 88, 94, 96-98 170

110, 117, 119, 130, 134, 136, 139- Inprofit margins, 216141, 145-147, 156, 157, 163, 168, 
 inregional price disparities, 116,117169, 171, 173, 178, 181, 184-187, in seasonality of prices, 177, 218189, 198, 200, 204-208, 210, 211, 
 in size of rice mills, 185,218, 219, 231, 253-235, 240, 241, 	
187 

Trichur, 41 
243, 244, 246, 247, 249 Trivendrum, 41, 42
Tamil Nadu State, 41, 	 T131


Tamilian, 77 Union Food Department, 164Technology, see Efficiency and Milling Union Government, 7Tell, 77 1 University of Madras, AgriculturalThanjavur, 38, 40-43, 59, 80, 88, 96, Economics Research Centre, 8897, 111, 119, 120, 180, 163, 186, Unorganized sector, see Milling,34,244 
Tirrupur, 204 	

Utilization of capacity, see Milling
Uttar Pradesh, 7, 19, 20, 31, 35, 45, 50,Tiruchi, 79 61, 93, 95, 112, 150, 231-234 



264 

Vadan samba, 96 
Vanl. 77 
Varadi (jowar), 120, 125, 245 
Varieties of grains, 24, 81, 41, 44-46,

85, 93-97, 136, 137, 165, 195, 202, 
240, 241, 244 

prices of, 22, 24, 45, 85, 88, 89, 92.
98, 105, 106, 112, 116, 117, 202, 
210, 216, 219, 238, 259, 241, 245, 
246 

regional differences, 24, 239, 241 
Vayakondan, 96 
Vellakar, 96 
Vldharbha, 56, 94 
Vishakhapatanam, 146 
Vlsva Bharatl, 80, 110 

Weaver, Thomas F., I 

West Bengal, 2, 7, 12, 17-19, 38, 45,
46, 50, 51, 55, 56, 59, 61, 65, 66, 

68, 72, 73, 75, 76, 78, 80, 81, 86-88,96, 109, 110, 113-116, 119, 128-150,
154, 136, J59, 140, 142, 149, 150, 

Index 

157, 159, 162, 168, 169, 172, 177,
178, 180-183, 187, 189, 191, 194,
198, 200, 204-208, 211, 218, 219, 
226, 231-235, 240, 244-247, 249 

West Godavari, 41, 146
 
West Punjab, 121
 
Wheat
 

coarse, 241
 
fine, 241
 
hard, 241 
medium-varIety, 92, 104
 
quality of, see Quality
 
red, 241
 
soft, 241 

White (jowar), 94, 244, 24.White Sirumani, 96 
Wimberly, James E , 165 

Yellow (jowar), 120, 125, 127, 13., 245 

Zoning, 2, 98, 106, 115, 150, 167, 172. 
175, 217, 21n , 232.235, 252 


