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Preface
 

Political attack, regulation, and displacement of the basic food-grain
trade characterize agricultural policy in many nations in the early stages
of economic development. These policies have substantial implications to 
the developmental process in agriculture as well as in other sectors as they
influence price relationships and the efficiency of market processes. If such 
policies are to be effective in facilitating the operation of price signals and 
the efficient use of resources, they must be based on detailed knowledge of 
the working of markets. In particular one needs to know how effectively
transport and communication lines facilitate market integration and inter
market transfers; how effectively storage resources facilitate transfer of 
commodities from one season to another; and how effectively processing
facilities transform commodities from one form to another. With knowledge
of these processes, a basis is established for judging the scope and means 
of improvement of market operation.
M. 0. Farruk hs studied these aspects of rice marketing in East Paki

stan by first developing and administering a L:ge program of primary
data collection to provide detailed, grade-specific, price data for a large
number of markets in different parts of the Dacca market hinterland. The 
data were collected from the market centers in the year 1967-68 and re
quired detailed supervision and a regular program of travel to remote ruralmarkets as well as ingenuity in developing grade equivalencies for com
parison of intermarket price differentials. While supervising the field work, 
M. 0. Farruk developed close working relationships with numerous market 
functionaries, thereby creating the basis for an intuitive perception of 
the working of the rice market system which has greatly facilitated the 
processes of data analysis and formation of policy-oriented judgments.
The data analyzed are large in quantity, posing a number of complex

processing problems, and are of high quality. Since the data are largely
restricted to one year, a number of questions remain unanswered. In addi
tion, this study raises a number of questions about the relation between 
the several diverse market structures ieencountered and the long-term 
processes of' modernization. These and related problems are the subject
of additional lines of inquiry now being prepared by M. 0. Farruk from 
his position at the East Pakistan Agricultural University.
M. 0. Farruk's study of rice marketing in East Pakistan is one of a 

series of studies being carried out at Cornell University as part of a
USAI)-financed contract for research on agricultural prices. We are grate
ftil for the assistance provided by the Agriculture and Fisheries Division 
of USAID and, in particular, to Douglas Caton and Carl van Haeften of 
that division. 
The broad program of' study of which M. 0. Farruk's work is one part, 

covers three ma-jor areas of enquiry: the role of prices in intersectoral
income and capital transfers; the effect of price relationships on agricul
tural production and marketings; and the factors affecting urban prices of 
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agricultural commodities. Thus in total, these studies are concerned with 
the effects of agricultural prices on the nonagricultural sectors of the 
economy, with their effects in the agricultural sector, and with the manner 
in which agricultural prices are determined. Over the course of the con
tract, a substantial number of studies will be carried on in various countries 
and dealing with various aspects of the processes. At the completion of 
these studies an effort will be made to pull them together into an integrated 
view of the role and functioning of agricultural prices in the development 
process. 

A basic objective of the contract with USAID for this study is not 
only to produce useful research results but also, by providing a structured 
research experience, to enlarge the pool of trained manpower for the 
analysis of such problems. For this purpose, the research in this project is 
accomplished primarily by doctoral candidates at Cornell University who 
use the specific studies conducted as Ph.D. dissertations. The definition of 
the overall project has purposefully been kept broad and flexible to facili
tate the attainment of this additional objective. This. study by M. 0. 
Farruk is part of that program and is drawn from his Ph.D. dissertation, 
completed at Cornell University in 1970. 

John W. Mellor 
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Structure and Performance of the
 
Rice Marketing System
 

in East Pakistan
 
Muhammad Osman Farruk* 

Chapter I. Objectives and Research Methodology 
During the past decade and a half, development economists have shown 

a growing recognition of the positive relationship and interaction between 
the goals of development planning on one hand and the structure, con
duct, and performance of the marketing system on the other (s, .' 33:344
61, 47:129-68, 11:252-59, 46:414-25, 43:307-15). Efficient resource use 
leads to a competency in the marketing system that prevents wasteful 
costs as well as qualitative and quantitative losses in the development of 
time, form, and place utility of products. In addition, commodity prices, 
which perform the functions of resource allocation, intersectoral income 
distribution, and capital formation, (44) are generated within the frame
work of the marketing system. Unless a market structure is conducive to 
efficient pricing, these 3 functions of price will be poorly performed. 

Once we recognize that an efficient marketing system is essential to the 
development process, we must consider the 2 principal elements: namely, 
the degree of effi:iency in the present systems and the potentials for im
provement. Within this frame of reference, the following important issues 
should be included in an analysis of the marketing system in the develop
ing economies. 

First, are the agricultural markets functioning according to the socially 
and economically accepted norm; of efficiency within the constraints of the 
given level of technology and other environmental factors? The causts 
of observed inefficiencies should be determined and the possibilities for 
institutional as well as technological changes that might lead to increased 
physical and economic efficiency should be explored. 

Second, the importance of the analysis of marketing efficiency in a de
velopment context relates to the elasticities of supply of marketing services. 
When a dualistic agrarian economy begins a structural transformation, 
rapid urbanization and industrialization exert strong pressures on the 
demand for industrial raw materials and for food, necessitating a steadily 
increasing flow of these commodities from the rural to the urban areas. 
Also, technological innovations sharply increase the total volume of pro
duction and, consequently, the volume of marketed surplus is expected to 
grow. It is important to know whether the present institutional and func
tional organization can adjust itself to the increased demand for marketing 

Torner graduate student, IE)con nomof Agriculturat Ecunmics, New York State College
of Agriculit n (Corncll profesor,and Life Sciencrs at V Iniversity, Ithaca. Presently assistant 
Departmuent of A gricti ural Econoics. East Pakistan Agricidtural University, Mymensingh.
East Pakistan. 
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services, and whether it can determine the direction and magnitude of 
the required resource allocation by the public sector toward marketing 
improvement programs. 

Third, even a casual view of the agricultural markets in the developing 
countries will reveal the preponderance of government participation and 
regulation in the marketing system. The origin of many such policies can 
be traced to socio-political and economic considerations, which are often 
based on incomplete, incorrect, and imperfect understanding of the work
ing of the present structure. There is a vast potential for testing such 
assumptions by objective, empirical studies and thereby providing the 
policy formulators with better knowledge and tools for initiating viable 
marketing improvement programs. 

The existing literature on marketing efficiency in developing economies 
can be grouped into 2 categories. First, a large number of studies have 
generally described the marketing systems with little emphasis on a statisti
cal analysis of pricing efficiency. The major conclusions are based on the 
researchers' subjective appraisal of the situation (32, 10, 11, 21, 42). The 
second group of studies have been concerned with an analysis of pricing 
efficiency in order to quantify the variables that could be used to interpret 
the nature of competition in the marketing system within the domain of 
relevant economic theories of firm behavior (40, 57, 41, 51). 

Review of these studies shows that development economists and policy 
makers still lack a universally applicable and valid set of hypotheses on 
marketing efficiencies in underdeveloped countries. The divergence in the 
conclusions reached could be the result of differences in the approach to 
the problem, the respective methodologies used and, above all, problems 
specific to the commodity or country studied. On the other hand, we might 
also argue that in spite of broad similarities in the traditional market 
economies, a multiplicity of social, environmental, economic, and political 
factors may cause market structure and performance to differ among 
regions. The implication of this is clear: We need more micro-level studies 
in different geographical areas and economies to evolve a proper methodol
ogy for analyzing the marketing efficiency in underdeveloped regions, to 
generate new hypotheses, and to test the existing ones under varying 
conditions. 

Objectives 
The broad objective of this study is to analyze the salient organizational 

and operational features of the rice marketing system in East Pakistan 
with a view to testing th: existing hypotheses on the perfbrmances of tra
ditional markets and generating new ones. The analysis describes the 
marketing channels, institutions, intermediaries, and other functionaries 
involved in the marketing process; describes the overall geographic pattern 
of interregional transfer of rice and paddy in East Pakistan with specific 
reference to the urban wholesale markets of Dacca; analyzes the methods 
and costs of paddy processing; analyzes the nature of marketing margins 
and costs in relation to spatial price differentials; analyzes the extent of 
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interdependence in intermarket price formation; analyzes the extent of 
seasonal price variations and its relationship to storage practices and costs; 
and lastly, evaluates the present marketing system in terms of efficiency 
and the nature of competition. 

Research Methods 
Market structure research has been defined more precisely than when 

J. S. Bain provided researchers with a set of comprehensive definitions 
of the tools of research, later known as "market structure analysis." (3) 

In spite of the limitations and constraints imposed by the deficiencies in 
the available data, one can fruitfully use the basic concepts of market 
structure analysis. First, through direct observations of the functioning of 
the markets and discussions with the functionaries, some evaluation can be 
made of structural variables such as the number and size distribution of 
sellers and buyers, conditions of entry and exit, and other aspects of inter
firm and intrafirm relationships. Secondly, by studying price relationships 
among geographically separated markets as well as price formation within 
a particular market, some approximations of market conduct can be made. 
By analyzing marketing costs, margins, intermarket price differentials, 
seasonal price variations, and the pattern of interregional commodity trans
fer, it is possible to evaluate the system in terms of market performance. 

Within this broad analytical framework, the structure, conduct, and 
performance of' the rice markets in East Pakistan have been analyzed in 
the present study. 

Choice of project areas 

Metropolitan Dacca and its suburbs, with an estimated population of 
nearly 750,000 persons in 1967, represents the largest concentration of 
urban consumers in East Pakistan. The two wholesale rice markets, 
Badantali and Zinzira, were selected as the focal point of this study be
cause they ire the main suppliers of rice for the retail shops in Dacca. Two 
other terminal wholesale markets, Madanganj and Narsingdhi, in the dis
trict of Dacca were selected because they supply rice for the industrial, 
urban, and semiurban population living in the Narayanganj subdivision 
(fig. I). 

To delineate the supply hinterland for these markets, we interviewed the 
various traders in the area as well as relevant government officials. We 
then visited the different interior markets reported to be the major sources 
of' supplies for these consuming markets. These preliminary investigations 
led to the selection of 7 markets in the northern district of Dinajpur, 2 
each at Rajshahi and Bogra, and II in the southern district of Barisal, 
(fig. 2). 

'IMatk'ts sch'ctcd w'rc: 'uilhat,. Chirrirbandar, Setabganj. Pirganj, Phulbari, Birampur, and 
Kah.trolr in tihe l)inajpur district; Natigaun and Matajehat in the Rajshahi district; Talora 
and I)lap in th" Bogra district; and Banaripara, Patuakhali, Chamta, Neanati, Betagi,
Buthlunia, Bogahandar. l.rbukhali, Maukaran, Galachipa, and Ulania in the Barisal district. 
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Methods of data collection 
The following data were used in this study: (1) prices of rice in the 

different markets for comparable grades, (2) quantities and sources of rice
arrivals in the different markets, (3) quantities and destination of dis
patches from the different markets, (4) components of handling and trans
portation costs, (5) components of processing costs, and (6) relative market 
shares of different market functionaries. 

Secondary sources available found bewhere were to inconsistent. In 
addition, the prices reported by the government agencies are not sufficiently
grade specific, and most of the prices collected and reported represent 
gross averaging of several observations prevailing over a period of time in 
different areas.

To overcome these as well as other data problems, special arrangements 
for field collection of data were made. One field investigator was appointed
in each of the markets selected for study. To ensure uniformity in data 
collection, all investigators were specially trained. I'hey were instructed to 
record prices by observing transactions, varieties traded, quantities and 
sources of arrivals, quantities and destinations of dispatches, and the mode 
and cost of transportation. These data were collected for each market day
from October 1967 to November 1968. The estimates obtained were cross
checked for accuracy and consistency by comparing them with the records
kept by market cess collectors (where possible) and also by asking the 
traders about their estimates. In markets where most shipments were by
rail, more accurate dispatch data could be obtained. 

Data on processing costs were obtained mostly by discussion with the 
owners of the establishments. The data available were not large enough
to derive a cost function statistically but were adequate for making rough
approximations about the overall cost structure of the alternative methods 
for processing paddy. The same procedures were followed for data on 
storage. 

The price analysis was based on data collected during the 3 rice crop 
seasons for the year 1967-68. Although the lack of true series data some
what limited its usefulness, this study tested existing hypotheses by using
data that were more grade specific and had been collected under more 
rigid supervision. Constant supervision, and the fact that fieldthe staff* 
were local people, made them less prone to record data without actual 
observation. 

A significant part of the study relating to market organization has been 
based on information gathered through direct observation. Traders from 
different categories in each of the markets studied personallywere inter
viewed in informal discussion. 

Chapter il. Production and Consumption of
 
Rice in East Pakistan
 

Most of the surface of the monsoon-drenched and monotonous plains
of East Pakistan are composed of silt loams and sandy clay loams which
make the area an ideal place for the cultivation of rice. For centuries, 
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rice has occupied the dominant position in the economy of this region.
Jute, now the main cash crop, was possibly introduced into this area in
the early 19th century, although its large-scale cultivation did not start 
until 1865 (1:75-88). 

Rice is the dominant commodity in the economy of East Pakistan. About
77% of the crop area in the province is under paddy cultivation which 
constitutes more than 98% of all food grains produced this partin of 
Pakistan. Although the value of rice produced conies to more than 30% 
of all gross domestic product, the per acre yield in East Pakistan is still 
one of the lowest in the world (49:317-24). 

Seasonal Pattern of Production 
On the basis of harvest time and growth period, we classify rice cultiva

tion into 3 categories: Aus, Aman, and Boro. The Aus crop has 2 sub
groups: the highland Aus and the lowland Aus (Bhadoi). Bhadoi is pro
duced in low-lying areas and has a growing season of about 7 
months, beginning February and March. Highland Aus is the more im
portant of the two and has a short growing period of about 3 to 4 months. 
The total Aus crop covers about 6 million acres and contributes a little 
less than a quarter of the total rice group.

Cultivation of Aman falls into 2 groups: transplanted Aman and broad
cast Aman. About 45'7 of the total rice plantings are transplanted Aman 
and, depending on the area, it is planted during June, July, or August and
harvested during November, December, and .January. Broadcast Aman 
has a relatively longer growing season of about 10 months. Seeds are 
sown in February and March and harvested during November and De
cember, except for some early varieties harvested in September. Broad
cast Aman covers nearly 5 million acres of low-lying areas in the center of 
the Delta and constitutes a little more than one-fifth of the Aman crop.

F(gure 3. Sowing, growing, and harvest periods of rice, East Pakistan. 

BORO CROP I I1 EARLYEAL L BORO 
I TERMEDIATE INTERMEDIATE 

NTERMEI DIATE
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TE =17 
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
Source: Weitz. i-Lttelsater Engineers. Food grain storage and handling facilities, East Pakistan, 

p. 50. Kansas, U.S.A. Sept. 1964 
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Boro is a winter crop planted in November and December and harvested 
by the middle of March or April. Its ,.'roduction is contingent upon the 
availability of winter irrigation. Figure 3 summarizes the sowing, growing, 
and harvest periods of the 3 rice crops. 

Table 1 and figure 4 summarize the trends in the production of rice 
in East Pakistan. Although production in 1967-68 was nearly 62% higher 
than in 1947-48, the vagaries of nature still cause a year-to-year variation 
in total output. While Aus has steadily increased in production and 
acreage, Aman and Boro have declined slightly. But in the last 2 decades, 
there has been little change in the ratio of Aus-Aman-Boro. 

Regional Pattern of Production 
Table 2 shows the relative position of the different districts in the total 

provincial production of rice. The 5-year averages show that the districts 
of Mymensingh, Barisal, Sylhet, Comilla, and Rangpur produce nearly 50% 
of the total provincial output of rice. Little change has occurred in the 
last decades in the ratio between the production of the individual districts 
and the province. 

Table I. Annual variation in the production of rice
 
East Pakistan, 1947-48 to 1967-68
 

Year Production Change from previous
Year rodutionyea r 

million tons million tons percent 
1947-48 ....... ............. 6.7 -- -

1948-49 ............... 7.7 +.936 + 13.9
 
1949-50 ............... 7.4 -.296 -3.9
 
1950-51 ............... 7.3 -. 034 -0.5
 
1951-52 ...... ............. 7.0 +.309 +4.2
 
1952-53 ...... ............. 7.3 +.301 +4.3
 
1953-54 ...... ............. 8.2 +.890 + 12.1
 
1954-55 ...... ............. 7.6 -.636 -.7.7
 
1955-56 ....... ............. 6.4 -1.205 -15.9
 
1956-57 ...... ............. 8.2 + 1.800 +28.2
 
1957-58 ...... ............ 7.6 -.586 -7.2
 
1958-59 ...... ............. 6.9 -.676 -8.9
 
1959-60 ...... ............. 8.5 + 1.560 +22.5
 
1960-61 ...... ............. 9.5 + 1.038 + 12.2
 
296-62 ....... ............. 9.5 -.054 -0.6
 
1962.63 ....... ............. 8.7 -. 736 -7.8
 
1963-64 ...... ............. 10.4 + 1.726 + 19.8
 
1964.65 ............... 10.3 -. 117 -1.1
 
1965-66 ............... 10.3 -.502 -0.03
 
1966-67 ............... 9.4 -. 911 -8.81
 
1967-68 ............... 10.9 + 1.506 + 16.0
 

Source: Govt. E. Pakistan, Agricultural production levdh in East Paistan (1947.1965), (Dacca: 
Bur. Agr. Statis., Dir. Agr. 1966) and Govt. of Pakistan, Yearbook of agrinitural 
stattstics, (Rawalpindi: Min. Agr. and Works 1969). 
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Surplus and Deficit Districts 
Knowledge about the regional production-consumption balance assumes 

great importance in a marketing improvement program. Identification of 
tile areas with marketable surplus enables one to determine the possible 
sources of supplies for the irban consunmers. This helps in planning the 
location of marketing facilities as well as investments in regional transport 
developtment. 

Table 3 presents the per capita consumption estimate flor East Pakistan 
derived from various cross-sectional studies. Beside the fact that the alterna
tive estimates diffler significantly, the size of the samples studied and the 
methods used ra ise serious doubts about the accuracy and representative
ness of the resuls. 

Table -1shows estimates of average per capita consumption for the 
period! 1955-5) to l9t)ii-6i7 based oin data on production. imports, exports,
and ofltake from tovernment stores. Since it does not take into considera

tion the storage )ractices of the farmers and traders, this estimate suffers 
from tihe (eficietncies of, the assumption that production in a particular 
year is consulne(l within the sanle vea'r. 

Based on the cross-sctit tnal sttdies of'consunption and analysis of the 
ftt()d-i)alance sheet it was assttned that per capita annual consumption of 

13 



Table 2. Production of rice in the districts in relation to total provincial production
 
East Pakistan, 1947-48 to 1967-68
 

1947-48 1952-53 1957-58 1962-63 
Districts to to to to 

1951-52 1956-57 1961-62 1967-68 

percent of total provincial production 

Dacca .... ............ 6.2 5.1 6.5 5.4
 
Mymensingh ........ ..... 13.7 13.6 15.1 13.8
 
Faridpur ..... .......... 6.1 7.0 5.3 4.4
 
Chittagong ......... 3.9 5.2 4.6 5.2
 
Chittagong Hill Tract . . 0.8 0.9 0.9 1.2
 
Noakhali .............. 3.6 4.1 4.0 4.4
 
Comilla ..... ........... 7.3 7.7 7.8 7.4
 
Sylhet ................. 8.6 8.5 8.7 9.3
 
Rajshahi ..... .......... 6.3 7.1 6.4 6.5
 
Dinajpur .......... 5.0 4.6 4.1 4.8
 
Rangpur ..... .......... 6.7 8.2 7.3 8.6
 
Bogra ................. 4.0 3.5 3.2 3.6
 
Pabna ................. 3.8 3.2 3.3 2.9
 
Khulna ................ 7.2 5.7 5.1 5.8
 
Barisal .... ........... 9.5 8.8 10.2 10.1
 

ssoi............. 5.0 4.8 4.8 4.8
 
ushtia ....... ... 2.3 2.3 2.2 2.3
 

Total ......... . 100.0 100.0 100.0 100.0
 

Source: 	 Govt. E. Pakistan, Agricultural production levels in East Pakistan (1947-1965), (Dacca: 
Bur. Agr. Statis., Dir. Agr., 1966) and Govt. Pakistan, Yearbook of agricultural statistics, 
(Rawalpindi: Min. Agr. and Works, 1969). 

Table 3. Daily per capita consumption of foodgrains
 
East Pakistan
 

u yC Cereals consumed 
Survey R i-ccI 

Year . WRe_hsi__Other cereals Total 

ounces ounces 

NSS (first round) ....... .... 1950 - - - 18.48 
NSS (second round) ........ 1960 16.863 0.609 - 17.47 
Ministry of Food 

and Agriculture ...... 1959-60 - - - 18.06 
Darca University ........ 1962-640 17.93 0.653 0.476 19.06 
Dacca University .......... 1962-64f 13.99 0.634 0.234 15.06 

Source: 	Govt. of Pakistan, National Sample Survey (first round) (Karachi: Cent. Statis. Off., 
Manager of Pub. 1959). 
Govt. of Pakistan, National Saniple Sunvey (second round) (Karachi: Cent. Statis. OIl., 
Manager of Pub. 1960). 
Govt. of Pakistan, Nutrition survey of East Pakistan, March 1962-January 1964 (Min. of 
Health, 	published by U.S. )ept. of Health, Educ. and Wel., Nat. Inst. of Health,
Bethesda, Md.) 

*Rural locations. 
tUrban locations. 
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rice in East Pakistan is 0.16 ton and that there are no differences in the 
consumption level between the districts. Any district with a per capita
annual production higher than this amount has a marketable surplus and 
is a source of outward rice movement. 

Table 5 shows that the districts of Barisal, Rangpur, Sylhet, Rajshahi, 
Khulna, Jessore, Dinajpur, Bogra, and Chittagong Hill Tracts had mar
ketable surpluses of rice during all the three 5-year periods analyzed. The 
districts of Dacca, Comilla, Chittagong, Noakhali, and Pabna have been 
suffering an adverse production-consumption balance all through these 
years. 

To examine the future trend in the districts' marketable surpluses, some 
simple projections of the production-consumption balances for 1970 and 
1975 were made. In this analysis it was assumed that during 1970 and 
1975 per capita consumption in East Pakistan will be approximately 3.8 
percent and 5 percent higher, respectively, than 0.16 ton.' Table 6 presents 
the results of the analysis. 

The analysis of the district-level production-consumption balance rt'veals 
that most of the province's marketed surplus is from the northern districts 
of Rangpur, Dinajpur, Rajshahi, Sylhet, and Mymensingh, and the south
ern district of Barisal. These areas, particularly those in the northwestern 

21n the absence of reliable estimates of various elasticities needed for projection, this net
quantity increase was assumed to represent the results of aggregate changes in income and 
other related variables. 

Tabie 4. Per capita net supply of rice 
East Pakistan, 1955-56 to 1966-67 

Per capita
Year Net supply consumption 

million tons tons 
1955-56
1956-57 
1957-58 
1958-59 

.... 

.. 

.............................. 
........................ 

............. ...... 
............................. 

.......... 

5.79 
7.76 
7.07 
6.61 

.132 

.173 

.154 

.141 
1959-60 ........ ................. 8.14 .169 
1960-61
1961-62 
9%2-63 

........ 

........ 

.......................... 

................. 
................. 

8.77
8.76 
8.36 

.178 

.173 

.149 
1%3"64 .. ... .... 
1964-65 ...... ....
1965-6(i ........
1 6-67 ......................... 

................. 
.. . ................. 
................. 

9.53 
9.42
9.52 
8.95 

.179 

.172

.171

.155 

Average. ......................... 8.22 .162. 

Notes: t) 	 Net suppll itrried- ser government sttKk 4 local procurement + imports 
- S'ill . front dointestit. production. 
Supplv font domiestic pitduction = ( total dottiestit- production) - govern-
Ine lt
 
HT",t'iof lotial populatilon assulned Ito lleeffective ctlsutmption units.
8 

(c) )tia1 on gitternlilent stok, procureent f imports taken fron Fod 1Depart ment. 
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sector, also have relatively lower densities of population and therefore a 
better man-land raio. Thus it is possible that new technologies will show 
more rapid progress there; consequently increasing the marketable surplus 
more rapidly. This potential for increase indicates that these districts will 
continue to play the role of suppliers of rice ard paddy to the urban and 
semi-urban areas situated in the densely populated Padma-Meghna basin. 
If through rapid innovation and diffusion of technologies, the deficit areas 
do become self-sufficient in rice production, these districts then can form 
a core of export supplies, since some of the finest strains of rice are pro
duced there. This suggests that, commensurate with the needs of these 
different regions, steps should be taken to evolve an integrated plan for in
vestment in the development of marketing services and facilities, particu
larly processing, storage, and transportation in these districts. 

Interregional Shipping Pattern
 
Knowledge of shipping patterns is advantageous for several reasons.
 

First, by studying the geographic pattern of distribution, the relative im
portance of the different supply areas to the centers of demand becomes
 
apparent and 
 can aid in planning the location of marketing facilities.
 
Second, uneconomic trade routes cause excessive transportation costs, which
 
result in higher marketing margins and 
 waste. The reasons anl remedies
 
for any uneconomic or circuitous trade 
routes should be explored. Third, 

Ahh/e .9.Per capita average annual production
East Pakistan, 17 districts, 1952-53 to 1966-67 

Di5s.57
District I,961-6:to 19tifi-6l795253 t 1957-58 1962-63 to 

tons
 
Mymensingh ..... .. 154 .172+ .175 +Dacca ...... ......... A983 .117 - (179
Comilla . ... .. .136 .. . .... 
 131 .126Barisal ... ....... ...... .I6.1
+ 115+ .177+ 
Rangpur . .............. .191 + 169+ 
 .194 +Sylhet ..... ................ 
 . 173 + 17114- .1t35-
Faridpur .................. . . .175 + 
 .-I .117 

.....Chitta g.ong ............. . 159  106 - .115 -Rajshahi .................. .217+ .1 
 .192+ 
Khulna.................. .. 1112+ 163+ 
 .176+Noakhali ..... ........... .120 A 19 - .125
jessore ..... .............. . . .187+ 
 .Iill .178 ++Pabna ..... ...... ......... .139 .1 1 .123
I)inajpur ..... ... ......... . . .223 + I!), +v.. .227 +
Bogra . . . . ............ .175+ 
 103 - .171Kushtia .... . . ......... . 1. 
 157 . Ii.IChittagong Hill Tract .191 

4 
. I .211 252 + 

N(Xcs: (a) Estimates of district population derived froin |ltnoing c(iottission's t intaitef provincial populatin. Assumed that ratio of district and provinrial poputluta 
prevailing in 1951 rrmiains tunchanoged during years of anal ysis.

1)) Assunle that per capita consnlption is 0.16 ton antd sa ine for all districts, 
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underdeveloped countries tend to restrict and alter normal pattern of com
modity movement in the name of improving marketing efficiency. Unless 
the natural forces responsible for certain patterns of shipment in the tra
ditional system are heeded, government policies may create serious mar
keting problems at the consuming as well as the producing centers. 

An analysis of the existing pattern of interregional transfer of rice and 
paddy serves to identify the geographic direction and magnitude of the 
major movements and relate them to the production-consumption charac
teristics of the different regions and to evaluate the present pattern in 
terms of economic and physical efficiency. 

In tlie prev'ious sections we have grouped the various districts according 
t10the productioo consumption balance and identified the surplus and 
deficit districts. To study the shipping patterns between these districts 
enlmpirically, arrival and iispatch data were collected from several markets 
for the crop year, 1967-fi8. The markets at Badam tali and Zinzira catering 
to the ieneds of netropol itan lDacca, the market at Madanganj supplying 
the industrial and commercial city of Narayanganj, and the market at 
Narsingdhi supplying the semiurban, senicomnmercial population of the 
northern regions of the district were selected for the collection of arrival 
and dispatch data. In addition to these, the 5 biggest dispatching markets 
in the district of l)inajl)ttr, one each at Bogra and Rajshahi, and 2 large 

T'iabe 6. Production-consumption balance for rice 
East Pakistan, 17 Districts. 1970 and 1975 

1970) 1975 
D~istrict Poptla-

..ion 
prnltuc- [Populat on 
tion jproduct ion . 

Popua-.
ion 

Produc-
o 

Population/
production 

millions million tons millions million tons 
tons tons 

NlVynensinlh . 9.6 1.71 + .200 11.08 2.02+ .204 
)acca .... 

Comnilla .... 
Barisal........ 

6.74 
6.17 
603 

.62 

.85 
1.11 + 

.103 

.154 

.206 

7.77 
7.12 
6.96 

.70-
99-

1.38+ 

.101 

.156 

.222 
Rantgpur ... 4.70 .86+ .205 5.42 1.00 .207 
Sylhet ..... 5.33 .97 .204 6.15 1.13 .206 
Faridtpur
(Chittangm .
Rajshahi ... 
Khulna .... 
Noakhali . . . . 

.t.35 
-. 77 
3.68 
1.4-1 
1.72 

.50-

.52-

.73 

.39-

.46-

.129 
.122 
.22 
.127 
.1311 

5.01 
5.50 
4.12 
3.9i 
4.21 

.53-
.61 -
.85+ 
.38-
.54-

.118 
.124 
.231 
.107 
.141 

jessore ...... ... 
Iabn. ......... 
Dinajpur . . . 
ilogra .......... 

2.81) 
2.52 
2.24 
2.17 

.48+ 

.30-

.40 

.27 

.192 
,133
.I11 
.139 

3.23 
2.91 
2.59 
2.50 

.54 

.33-

.44 

.29-

.188 

.127 

.190 
.130 

Kushtia ..... 1.47 .24 .183 1.69 .27- .180 
Chittagong H.T. .A9 .10 .229 .56 .12 .240 

Notes: (i) roduCtioli estintats derived from trend of population 1955-56 to 1963-64 and 
actiusted for sed, ted waste, eItc. 

(h)Estimates of Itpulation derived as dlis ussed in text. 
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and 7 smaller ones in the district of Barisal, were intensively studied for 
dispatch patterns. Interviews with the trade,, at the other two big urban 
centers, Chittagong and Khulna, were used to make some overall assess
ments of their sources of supply. The conclusions drawn are based on data 
collected to determine the movement patterns of rice in East Pakistan. The 
data are presented in the Appendix I tables. 

On the basis of the detailed study of the markets in North Bengal and 
Barisal, as well as careful observation of the markets in other nonsurvey 
areas, we can identify the following rice movement patterns: 

a. 	 The south and southeast flow of rice fromn the areas in the Teesta 
Tract, which includes the northern pairt of l)inajpur district, Rangpur 
district, and East Bogra. 

b. 	South and southeast flow of rice front the Barind Tract, which in
cludes the southern section of' Dinajpur, \West Bogra, Naogaon, and 
Nowabganj subdivision of Rajshahi district. 

c. 	 North, northeast, and northwest flow of rice front the Barisal district 
and Satkhira, Bagherhat areas in the Coastal Saline Tract. 

d. 	South flow of rice and paddy from the Comilla, Sylhet, and MNvmen
singh districts in the Brahimiaputra Alloviun. 

From the markets in the area described under fa), rice moves to all the 
important consuming centers such as Dacca. Khulna, and Chittagong. Dis
patches to the markets in the areas east of tit(;anges are most important. 
Nearly 40', of the suppli_,s for metropolitan Dacca come fi'om the mar
kets in this region. Some of the produce from here also goes southward 
into the deficit areas of Pabna, Iswardi, (Chuadanga, Kushtia, and 
Faridpur. 

The important markets under classification (b)>are situated oni the )roal
gauge railway tract, and most of their dispatches go tomthe dleficit areas 
connected by this railway track, namely Pabn;i, Iswardi. Kushliia, andi 
Faridpur. A small portion Of its supplies arc also sent to markets east of 
Jamuna, namely )acca, Chittagong, and Noakhali. 

The existing facilities for transportation have influenced the (listribution 
pattern from tit' markets in regions (a) and (b). In the forner area, the 
markets lie mostly on metre-gaugc railway track (except fonr some part of, 
Rangpur) and hence distril)ut' imainly to th areas accessible by this type 
or railway to avoid costly, t ine-consrmiiIng transsliiipnents. The'market at 
Naogaon, however, is situatel at tht jun(ctiorn of the two types of Irailway 
tracks and, therefore its distribution areas stretch to tit south as well as 
the cast. The markets in Kahalho and "l'alora in tIh(lBogra district supply 
the areas east of the (;anges alnmost (-x(losively. 

From the Coastal Saline Tract comes thermost poweriul and significant 
flow of rice to the north. The markets at Patuakhali and Pirijplir sub
divisions supply nearly 6(y" of' titeneed for netropolitan I)acca and 80'; 
for the industrial and commoercial popuilation along the river Lakhya. 
Supplies from these areas reach itsfir north as Narsingdhi. Sic i)art of 
this supply goes to the deficit district in Faridpur and a sulbstantial per
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tion goes to the riverport at Chandpur to meet the industrial and com
mercial demand there. The other part of this flow is from the rice-produc
ing areas in the Satkhira-Bagherhat region of Khulna district. This caters 
largely to the need for urban areas in Khulna and bordering areas in the 
Faridpur district. 

Between the Satkhira-Bagherhat region and the northern Pirojpur region
there are some counterflows. Large quantities of paddy from the areas in 
south Khulna come into the north Pirojpur areas where the)' are handled 
by the huge rice-processing industry. Only a portion returns to Khulna as 
clean rice. 

The movemtent of rice froi the districts of Mymensingh, Sylhet, and 
Comilla is unusutal. Althouh in the aggregate, Comilla district is a net 
"importer," some of its northern and western regions are excellent rice
growing areas. Rice supplies from this area come in significant quantities 
into the Narsingdhi market in the )acca district and account for about 
5-6 ; of the supplies at metropolitan Dacca. There is also a flow of paddy
into the milling centers at Chittagong as well as Madanganj in the Dacca 
district. 

Tlhe rice flows from Svlhet and Nivmrensingh districts are important 
sources of supply for the northern areas of the Dacca district. Supplies 
from these two places are negligible as far as the Dacca city is concerned, 
blut about 5"; of those at Nladanganj come from Sylhet district. A large 
part Supplies tit urban needs of' Chittagong city and its suburbs. Some 
of the paddy supply frot Nlytensingh (possibly the Shail crop) and Sylhet 
finds its way into tite processing markets at Banaripara, Mirerhat, and 
Salla. 

The most iml)ortant point of' the previous analysis is the economic efli
ciencv of tile shipping pattern ini the traditional marketing system. The 
interregional movements are filly consistent with the existing methods and 
faciliti.s of, transportation as well as tile dictates of the topography. Efrorts 
to alter the shipping pattern through "cordoning and zoning" by public 
policyniakers may well prove to be ftiators inhibiting the development of 
an optimum trade-route plan as well as encouraging wastes in the process 
of interregional commodity movements. 

Chapter III. Organization of the Marketing System 
Governmntl intervetion in rice marketing ini Bengal began in 1938. 

Subsecluenily, tite gzoverrllient has imposed various regulations, such as 
peri €ic e Cct, ictrols, int e-district elnbargo oi1l rice movements, govern
lltent raticon shps, i\'celmnieit control 'overrice processing, and govern

ulent p)r lt 'llreiiie t (6li). At lilt- tithe of' partition of the Indo-Pakistan 
subcontinent, the East Pakistan government inherited the Bengal Food De
partment rice restrictions, including rationing, and decided to retain them 
as measures of assuring fair prices for rice to both consumers and pro
ducers. Since then the government has been actively involved in the mar
keting of rice in the province. 
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Public Sector: Organization and Operation 
It is usually believed that since the public sector handles only about 

4 '. to 5( of the total net supply of rice, its effect on the marketing system 
should not be of any consequence. However, inort careful study of tile 
issue will show that although the government's share in the total supply is 
small, in effect it handies from 40-5(W; of all rice in the marketing channels 
(table 7). The calculations were based oin th, following assumptions: 

a. 	The aggregate marketed surplus for rice in East Pakistan is 10'; of 
the total production (50, 25) after allowing one-ninth for seed, feed,

3 
and waste. 

b. 	Public sector's share of the marketing system during a particular 
year is equal to the quantity imported during the "ear, quantities 
procured from local production, and carryover st-'.'k front previous 
years. 

c. 	Total aggregate quantities of rice moving through the narketing 
channels are defined to be the sum of quantities as calculated by 
(a) and (b) above. 

Marketing practices of the public sector 

In addition to the government's monopoly right to import rice from 
West Pakistan and exporting countries, the government procures rice and 
paddy at specified prices from farmers. The procurement is done on a 
compulsory basis as an anti-smuggling measure and also on a voluntary 
basis. Theoretically, anybody can sell rice to tile government at a price 
specified by the government, thus presumably giving price support to the 

:'This proportion is used bIy thto Planning (ommission ol I.kistan. 

Table 7. Relative shares of public and private sectors in the total quantity of rice entering
 
into marketing channeh
 

East Pakistan, 195-57 to 1IC-6-i7
 

Quantity in wholh Share of 
iuhlic sectormarketing systetnYear 

Public Privair Total 

million tons percent 
1955-56 .... 111 727 .() 19.9 
1956-57 .633 .671 1.304 111.5 
1957-58 . .. 74 .615 .11.3 55.5 
1958-59 .1192 .75| I. 16 5.i. 19 
195.13-0f) . 831 .816 1.677 .49 '5 
1960-61 . . .. 728 .J.l1 1.560 16.'Y) 
19,61-62 . .. . .620 .776 1.i!); HA.
1962-63 	 .775 .929 1.71H 15.1 t 
l1 i3-GA . ...... . .627 .919 1.546 40l.55 

1964-65 .... ............ .. .430 . )9 I.339 32. II 
165-66 .669 .913 I.512 42.28 
1966-67 ............ .... 75 .1-4 1.519 44.13 

Source: See text for method of derivation. 
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producers. Usually all areas within 5 miles of the international border 
come under the jurisdiction of compulsory procurement, where all rice 
produced must be sold to the government agents after the producer re
moves a portion for food, seed, and feed. Table 8 shows the volume of 
rice procured by the government and the prices paid. Data on the pro
portion of voluntary and compulsory procurements could not be obtained. 
However, the area under the compulsory procurements zone along the 
border represents over 1('" of the total area of the province, in addition 
to encompassing the districts with the maximum per capita production 
and as such, marketable surplus. 

The government-owned rice and other food grains are not usually sold 
in the open market but are distributed through ration shops, which are 
run by government-employed, commissioned agents. Consumers are given 
quotas against which these ration shops supply rice to the bona fide ration 
card holders. The imports and the quantities locally procured are stored 
in governnent-owned and -rented godowns all over the province. During 

Table 8. Volume of rice procured by the government and prices paid 
East Pakistan, 1947-48 to 1967-68 

Prices paid 
Year Irocure.ment . illd- DhenkiM'IId Paddy 

iledit coarse coarse 

million tons rupees per maund 

19.17-48 ........... . . .081 -t -t -t -t 
19.111-49 ............ 
19-19-50 .......... 

.122 
.009 -

-t 
-t 

-t 
-t 

-t 
-t 

1950-51 
1951-52 

..... 
. . 

.... .019 
.015 

12.50 
12.50 

12.00 
12.00 

-
-" 

7.50 
7.50 

1952-53 ...... . .026 14.00 13.50 -t 8.50 
195-,5
195I--

.... .... .125 14.00 
-t 

13.50 
-t 

-t 
-t 

8.50 
-t 

19-56i .t -t -t -t 
19t-57 . . .003 18.12t 17.75t -I 11.004 
1957-58 . 
19511-5... 

1959.-i .. . 

..... . 

......... 

.033 

.197 
.024 

19.50t 
19.69 
19.69 

19.15t 
19.31 
19.31 

19.00t 
19.00 
19.31 

12.00t 
12.00 
12.00 

9OMO-1 ......... .. . . 027 19.69 19.31 19.31 12.00 
1961.62............. . . .010 19.69 19.31 19.31 12.00 
1962-6:1 ......... 
1963-4 .......... 
196-1.65 .......... 

...... 

. 

1.004 
123 

. .013 

21.19 
22.55t 
21.104 

20.81 
22.12t 
21.344 

20.81 
22.55t 

-t 

13.00 
13.50t 
12.754 

1965.0i . ... 093 22.10: 21.70t -t 13.50t 
1966-67 ... 
1967-68 ..... 

........ 
... 

.000 
.000 

27.02t 
28.00t 

26.96t 
27.90t 

-t 
-t 

16.25t 
17.504 

Milled riceequivalent. 
Not availablr. 
Ar A ge-'it" of luoirtd prices. 

Source: Govt. Pakistan. lead/, of .AgrulturalStatituits jRawalpindi: Min. \r. and Works, 
Fowd I)ept., 1!)9. p. 1211.\V'ritz-Hettelsatter Enginrers, Food grain storageand handling 
Aamrm EaI.t ist (Kansas City: Econ. and Eng. Study). 
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1963-64 it had storage spaces for approximately 0.768 million tons of food 
grains in its 287 local storage depots, 10 big central storage depots, and 
some other rented private godowns (56: Chap. VI). 

The whole range of marketing functions, namely, acquisition, storage, 
and distribution are done under the supervision of the Food Department, 
Government of East Pakistan, at an annual approximate expenditure of 
nearly 	44 million rupees.4 

Pricing and distribution by the public sector 
Most of the imports through the Chittagong port are distributed through 

ration shops in Dacca, Narayanganj, Chittagong, and other areas east of 
the river Jamuna, while nearly 80'7, of the imports enter through the 
Chalna river port and are distributed to the area lying in the western 
region of the province. The price for government-distributed rice is the 
same in all locations, which shows that the pricing policy does not take 

4 Figures related to 1961-62. Excludes cost of grain and ocean freight. One rupee equals
approximately 0.21 dollar. 

Table 9. Procurement, controlled, and market prices of medium quality rice 
1947-48 to 1967-68 

Wholesale 
Year Procure-ment Controlled .. . .. 

Dacca 
. .. 

]Chittagong Shlet 
. . 

rinajlnr 

rupee%per maund 

1947-48 
1948-49 

N.A. 
N.A. 

20.50 
21.04 

N.A. 
N.A. 

N.A. 
N.A. 

N.A. 
N.A. 

N.A. 
N.A. 

1949-50 N.A. 20.50 N.A. N.A. N.A. N.A. 
1950-51 . . 12.50 20.00 N.A. N.A. N.A. N.A. 
1951-52 
1952-53 

12.50 
14.00 

20.00 
20.50 

25.25 
24.711 

22.25 
23.75 

N.A. 
N.A. 

N.A. 
N.A. 

1953-54 14.00 21.20 17.98 20.44 N.A. N.A. 
1954-55 N.A. 21.25 13.27 14.81 N.A. N.., 
1955-56 N.A. 17.83 20.94 24.37 N.A. N.A. 
1956-57 18.12 20.50 20.00 30.81 35,38 N.A. 
1957-58 19.5) 21.46 23.56 25.00 25.110 211.17 
1958-59 
1959-60 . . 

19.U9 
1969 

22.50 
22.50 

30. 50 
32.03 

24.1,1 
26.AI 

23.(X1 
N.A. 

2.1,90 
26.71 

1960-61 ... 19.9 23.33 29.14 25.62 27.72 23.7-1 
1961.62 1 .)69 23.75 30.51 21.63 21). Ili 26.58 
1962-63 21.19 23.75 31.46 26.97 241 Ili 27.75 
1963-64 22.55 23.75 27.10 26.99 211.61 25.19 
1964-65 . 21.32 25.00 29.50 26.55 25.15 25.57 
196566 . . 22.10 2.40 3.53 31 .341 25.111 20.15 
196667 . . 27.112 29.0 31.31 42.13 29. 71 311.69 
1967.I8 . . . 28.0) 3).8J -11.29 36. 12 N.A. 36.65 

N.A. - Not av.ilable. 
Source: 	 Govt. Pakistan, 20 year of PakISan 1atistiti, 1947-48 (Karachi: Cent. Statis. Ofl., 

1968). Govt. Pakistan, Yealtiok of atricultural stast1 (Rawalpindi: Mill. FoodI 
and Agr., 1969). 
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Table 10. Quantity of rice handled by the public sector, East Pakistan, 1955-56 to 1966-67 

1Distrib. Procure- Carryover
Opening pro-.lal Total Distri- Closing as Imports ment as stocks as 

Ye-ar balance curement rports govt. bution balance govt. govt. govt. govt. 
supply supply supply supply supply 

million tons percent 

1955-56M .)(O0 (X. .081 .181 .117 .064 64.6 44.75 0 55.25 
1956-57 .064 .033 .536 .633 .488 .145 77.1 84.7 5.2 10.00 
1957-58 .... .145 .033 .590 .768 .361 .407 47.0 76.8 4.3 18.9 
1958-59 .... ..407 .197 .288 .892 .464 .428 52.0 32.3 22.1 45.6 
1959-1i .128 .024 .379 .831 .596 .235 394 45.6 2.9 51.5 
1960-61 ... 210 .127 .491 "28 .308 .404 42.3 67.4 3.7 28.9 
1961-62 ... . .4014 .(M) .206 .620 .349 .229 56.3 33.2 1.6 65.2 
1962-63 .229 .004 .542 .775 .597 .159 77.0 69.9 0.6 29.5 
1963-4 . .159 .123 .345 .627 .240 .322 38.3 55.0 19.6 25.4 
1964-65 .322 .013 .095 .130 .234 .196 54.4 22.1 3.0 74.9 
1965-i66 .... .196 .093 .380 .669 .425 .244 63.5 56.8 13.9 29.3 
196i67 ... 214 .000 .431 .675 .567 .108 84.0 63.9 0 36.1 

Average .242 .11-5 .364 .652 .396 60.73 55.8 6.9 37.11 

SourcL:: Food Department, Government of East Pakistan. 



into account the variation of transportation cost between different areas. 
Table 9 shows the 3 prices of' rice prevailing in the province: the pro

curement price, the controlled price, and the market price. The limited 
data make it difficult to estimate the effect of government procurement
price and distribution price on the free market price of rice in the urban 
and producing areas. However, table 9 shows certain aspects of government
price policy that deserve attention. The procurement prices are always
lower than the average free-market price. Since most of the procurement 
zones are also areas in the districts producing surplus rice. the effect of 
this pricing policy on production and resource allocation may be quite
significant. On the other hand, procurement from border zones at an 
inequitable price may fail as an anti-smuggling measure and may in 
reality be an incentive for smuggling and smugglers. Another important
fact is that the market prices at Dacca are substantially higher than those
prevailing in Chittagong. This leads one to ponder the effect that govern
ment-controlled price has on the prices in l)acca. wherv the largest distri
bution center of government food grains is still located. 

Table 10 gives the total supply-distribution balance sheet of the public
 
sector for the last decade. For this whole period, internal procurement

constituted only about 7' of total government-held supplies of' rice, while
 
imports accounted for nearly 56'5; of each year's supplv. The highest

quantity of rice ever procured internally in I year was 0.197 million tons,
which was nearly 22% of that year's government stocks (1958-59 crop sea
son). The highest quantity of rice imported in 1 year was about 59 million 
tons and constituted nearly 77'7 of the total rice stocks with the govern-

Table I!. Pattern of rtonthly off-take on rice from government stores
 
East Pakistan, 1960-61 to 1963-64
 

I I()(I _61-02 I N ,192.63 11)(i 1-6.1 A-lratMonth %:- " <> " ,,

'Quan-III,. 1 uar. P. un- Per. (it;i, III Qum- ,r-Per 

thousand Ions 
July ..... 81 26.3 37 110.6 .19 8.2 .46 1!.1. 53 1.1.2August . .. 40 13.0 3 I9 Io ) 0.7 3.1 1.2 36 !.1September :1 351:. 22 7.2 38 10.9 50 8t 3 I 9(.'1
October . . . 14 .1.9 .45 12.9 62 10.11. it 15.11 .10 10.7 
November. Il0 3.25 23 6.6 ,A (9.1 23 '4.6, 27 7.2)ecember 6 1.9.t It . 21i .7 9 3.11 I 1 1..' 
January . .. 1.94 7 2.0 32 !,..1 9 .I II .1.5February 2 JiA It1 1.2 37 6.2 1.11 17 I.'t
March I I .1.7)7 19 5t i8 9.7 7 2.( 21 t. IA ril....... 15 4.117 26 7.1 57 9.5 
 i 2.5 26i 7.1N av . . 3 I1.1. :1. 12.3 59 14. 12 5I1t) 17 
June ....... 61 V1.80 fil 17.5 71 11.11 1 0t.1 12 1191 

Total . . :1 I :119 t7 210 171 

Source: Govt. E. Pakistan, Fowd Dept., bod ian 1limr. E. Piakistiin tln. Agr. Plani.ltd., 
Group. Mar. 1965. (Mimeo). 
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ment during the year 1956-57. However, that was the year of devastating
floods in East Pakistan. 

Table 11 shows the pattern of monthly offtake of rice from governmentheld stocks based on the data for the 4 years from 1960-61 to 1963-64.The average shows that distribution reaches its highest peak around themonths of June and July and is at its lowest level during the months ofDecember, January, and February. This pattern seems consistent with the
rice crop seasons in the province. 

Private Sector: Organization and Operation
In contrast to the structure of the public sector, the private sector is a

decentralized conglomeration of a large number of institutions, each performing a variety of functions in the marketing process. It is a complex
process with significant intra- and inter-regional variations, a factor nulli
fying efforts at broad generalizations. 

Institutional classification of the rice-marketing system
A survey shows that the average distance between market place andfarmyard is 1.8 mile (25, table 15). These markets, of course, vary in sizeand operation depending on the area in which they are situated. Most of

the village markets are periodic, while some of the larger semiurban and
urban markets are open 6 days a week.

The markets in die district of Barisal differ significantly from those inthe northern districts in that they' are river based. Transactions take place
entirely on the boats where purchases are weighed and transferred to thepurchasers' boats for shipment. In these markets, headloads and boats are the most commo: and often the only means of transportation. But inthe markets of the northern districts, headloads and carts usually servearrivals, whereas trains, trucks, 

for 
or carts are used for dispatches. The smaller
 

rural markets have 
no storage facilities.
The markets in the northern districts mostly follow the standard measures of 1) tolas to a seer and 40 seers to a maund.-" Lack of standardiza

tion of weights and measures increases as one mo'es further south in the 
Barisal region.

The first link in the marketing chain is, of course, the farmer who sellshis coin modities cither in his home or at the nearest "hat." After thefarmer-marketer, Beparis ancl Farias, essentially traders or itinerant merchants, are the basic institution in the marketing system. The intermediaries, called l)Dalals and Aratdars, are primarily brokers and charge a fixed
brokerage fee and a commission from the transacting parties. The Dalalsusually coliolt. a petty broker, while the Aratcars are treated as largebrokers offering a variety of services ranging from storage facilities to shortterI financing. arcdlars and l)alals may operate in the same market and
i1 vevn Coopt'liIc oil more numeroussales. Aratda rs are ie in the big

turhanl, semi-ulban, and intermnediate markets, while the Dalals domiare 

I ile liiind ,pi-nidtvk. poiinds.i, a 11221I ()lm' olta is approximatcely 0.0)57 pmiund. 
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nant in the smaller interior markets and possibly in some medium-sized 
distribution centers. 

Although the government requires licensing of all rice traders, the total 
number in government records is not an actual representation because a 
large number of unlicensed small traders also operate i, he various mar
kets. A 1967-1968 survey indicated 90 Aratdars in 15 markets, 1075 Dalals 
and 3800 Beparis and Farias, the latter being the more frequent (table 12). 

Almost all the rice that enters into the marketing channels is processed 
mechanically. The large millers usually buy paddy and sell the husked 
rice directly to the Aratdars or Beparies in the urban terminal markets. 
The smaller, village millers usually do custom husking and seldom engage 
in the same type of buying and selling practices as the large millers. The 
Kutials usually buy paddy and after having it processed at the small com
mercial huskers, sell it to the local Aratdars or Beparies. 

Functional classification of the rice-marketing system 
Functions involving the transfer of title 

A survey shows that in East Pakistan an average 25',7r of the paddy and 
rice sales occur at the farmyard (25:51). The growers account for about 
80% of the total assemblage in the small village "hats" and the Farias and 
Beparies, the rest. In such markets the "Bideshi" Bepari (trader from out
side) makes purchases from the local traders and growers for shipment to 
the higher tier of markets. The Dalals play a key role here in establishing 
contact between the buyers and sellers. In most villages and some inter
mediate markets, the purchase and sale of paddy assumes a circular pat
tern. Some local Farias buy paddy on one market day, get it dehusked, and 

TabIe 12. Number of market functionaries classified by professional names 
15 markets, East Pakistan, 1967-68 

Professional name 

Faria- - IlaI Aratdar 

Badamtali .... 175 450 none 12 large urban 
Zinzira ..... 175 450 none I wholesalc markets 
Narsingdhi . . . 50 3() none 16 in Darca district 
Banaripar . . 250 N.A. 150 15 Se.condary ditri-
Patuakhali . . 145 N.A. I(W 5 bution markets 
Bogabandar . 145 N.A. I11 5 (large) in Barisal 
Lebukhali ... 125 N.A. 250 1ntone Small village 

Iaukaran. . I 2(X) none nnatkets in Barisal1.. N.A. 

Talora ...... 80 140 N.A. 6 Secondary distri-

Phulbari .... 1NJ 196 N.A. 5 bution m;,rkets
 
Birampur .... 150t I) N.A. 8 (large) in
 
Pirganj ..... 50 75 N.A. 10 NorthIIngal

Dhap ...... 20 7(0 120 none Siniall village
 
Kaharole . . .. 7 WX 85 none markets in
 
Matajechat . . . 7 50 70 norae North Bengal
 

Source: Data collected by field stall during 1967-68 survey. 
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sell it on the next market day, using the sales proceeds for the purchase of 
another supply of paddy. 

Once the product moves to a larger distribution market, the buying 
and selling methods become substantially different from those prevailing 
in the village markets. The larger intermediate markets are dominated by 
Aratdars. The "Bideshi" Beparies come to the Aratdars' premises and 
place an order for the quantity of rice they want to purchase. The Aratdars 
then assume all responsibility for the supply purchase and also for tile 
comfort of the Beparies. While the purchasers rest, the employees of the 
Aratdars shop for them. Unless there is a very heavy indent, most of the 
purchases are usually made on the premises of the Aratdars. The sellers, 
who are usually Farias, Beparies, or farmers, bring small samples of their 
products in wicker containers. The Aratdars display the samples of rice 
they are willing to buy. Usually tie sellers shop difrerent "arats" to ap
praise the market price. Once a deal has been settled, the sellers bring the 
produce inside the "arat" where it is weighed, sewed, and sacked by the 
stair of the Aratdars. 

After the purchase, the Aratdars make arrangements for dispatch, which 
includes transport to the railway station or the boat pier, loading, and 
completing the paper work. The Aratdars will keep the purchase in their 
stores without charge if there is no transportation available. For these 
services tile Aratdars usually charge a commission of 0.50 rupee per maund 
from the purchasers and 0.25 rupee from the sellers. 

The wholesale terminal markets in the urban centers are more Aratdar
centered than the intermediate ones. !n the intermediate rarkets it is 
possible that a small incoming trader will buy directly from another small 
trader who has an establishment on the market. However, there are no 
direct sales and purchases in the wholesale markets at Dacca, Madanganj, 
Narsingdhi, Chittagong, and lKhulna. In these and other such terminal 
markets the Aratdars are the sales agents and stockmen of the Beparies. 
Re'ailers from the consuming centers make their purchases from the Arat
dars, who charge a commission of 0.50 rupee per maund from the seller 
and 0.25 rupee from the purchaser (retailer). 

The institution of the "Aratlari" seems to be an age-old one. Most of the 
Aratdars have been engaged in this business for decades, and at present 
are a vital link in the marketing chain. In recent times the Aratdars have 
diversified their business by also dealing in rice trading fbr themselves. 
They get supplies froo interior markets by sending a request to fellow 
Aratdars there. Their own purchases and sales seeni as important as those 
they make as commissioned agents. 

There is no doubt that the working reh,tionship between tile traders 
and the Aratdlars has shown remarkable stability over the decades and 
that it is deeply ingrained in the institutional framework of' tile marketing 
system The belief that such functional intermediaries are superfluous and 
thrive at the cost of traders and constmters does not appear to be realistic. 
The Beparies and Aratdars seen) remarkablv trustful of one another. 

Beparies believe that the Aratdars will alwa's try to give them tile best 
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deal; paradoxically, so do the other parties that deal through the Aratdar. 
Success lies in the intelligent manipulatio~n of both and not in exploitation. 
This is due to several factors. First, the inadequacy of the primary and 
secondary market storage facilities would make it difficult for the Beparies 
to stockpile their purchase, while preparing them for dispatch. The Arat
dars provide a convcnient place for this pur)se and even assure that if 
transportation is delayed, the purchases will have sht,lter. Second, the 
Beparies feel that they could not move with secturitv in the unfamiliar 
markets because they niust carry large suMs f nionev." 'hird, tile Beparies
feel that Aratdars know the local traders ande market conditions better 
and thus can get them a better deal. Fourth. tlet Aratda rs often linance 
their clients' purchases if required. Finally. the Btparies enjoy the hospi
tality offered by the Aratdars alter traveling to the market. Since the 
traders depend upon the Aratdars so heavily, th(' lre( willing to) pav any
where between .5'.; to 2.5.:; of the gross valiue of their sales and (or.) pur
chases in commission to the Aratdars. 
Functions involving the physical handling and movement of the product

Processing. Kutials are possibly thei(most importait functionaries oft tle 
2 early stages of processing, namely, parboiling and dr'itig. These landless 
laborers or small landholders buy paddy froim the mairket and parboil and 
dry them in their own yards. Usually parboiling is done through the night
(particularly during peak seaion) during latethe of the or the cavtinie 
hours. The next day it is sundried and taken to the rice hiuskers. WV'hile 
some Kutial acquire ownership of' the commnodity and thus earn all profits
accruing from the transaction, others contract with paddv-cun-rice uier
chants for fixed allowances. 

The large rice mills integrate these 3 stages of rice processing (except 
for those in Sylhet and Chittagong where consumers prefer to skip the 
first two). Rice millers purchase paddy and after processing it they sell it 
to the wholesalers at the terminal markets. Receitlv the number who us
small machines for custom-husking has grown raplidly. Many, however, 
do this, as well as purchase paddy and sell the processed rice. tlowever, 
they do not have the same equipment for parboiling as theimillers have. 

Homepounding as a method of husking is becoming obsolete. The pro
portion of rice husked by hornepounding that is on theimarket has beicome 
nuegligible. Possibly rot more than W/41 of all the rice consumed is hoie
pounded; this process is limited to small farmers withIi subsistence land
holdings or landless laborers. 

Transportation. Internal riovemient of bulky agricultural commodities in 
East Pakistan is mostly accomplished by waterways, railways, and roads. 
During 1967-68 Pakistan Eastern Railways had a total 1"1776 route miles 
and a cargo capacity of' I million "ton miles" (23, table l). About il0 
miles of this are broad gauge, I l i iiles iietre gatge, and '20 miles nar
row gauge. This diversity in track size necessitates transshipment froil 
one gauge to another and does not allow the pooling of' rolling stock f,'r
optimum use. The total, estimated, all-weather, metalled road mileage in 

28 



1967-68 was about 2304 miles (23, table 4). Waterways are still the domi
nant and sometimes only means of traffic for a large section of the country,
with an estimated mileage in 1965 of nearly 5000 miles (1:254). While 
nonmechanized country boats are by far the most common carrier on
the waterways, mechanized boats or launches and some big steamers are 
also used. The Inland Water Transport Authority estimates the total num
ber of' boats to be around 300,000. 

Sonie sources point out that nonmechanically propelled country boats 
carry about 12.5 million tons of freight annually, while the mechanically
propelled crafts carry about 2.5 million tons (1:251). During 1963-64 
Pakistan Eastern Railways carried a total of 7 million tons of freight
(29., table 7.1 ). The waterways therefore handle more than double the 
freight carried by the railways. With the exception of country boats, which 
transport it in bulk, rice is carried in gunny bags that hold 2.25 maunds. 

Tralsportltion of rice and paddy from the fairmvard to the village mar
ket is almost alwavs by the niost rudiicntarv nethods: bullock or buffalo 
carts, horses or niules, ficadloads, and small boats. Transportation methods 
to the initerinediatet markets art the same, except that in some areas occa
sionally small dilapidated trucks operate. l)ispatches to the terminal mar
kets are usually made. by railways. Although some interior markets have 
goodinetalled road links with the terminal markets, trucks are not yet in 
extensive use beca use firight charges are higher. A large part of tile ship
ments to the terminal markets frcrii Barisal and other riverine districts are 

v on iliccha[ iical at s thoughI recently the use of nmechanicalvly pro
pelled cargo boats has )e(l increasing. 

Railway costs consist of a basic charge I'r total miles transported. The 
rate of freight pcr 1ihIc progressively decreases as the distance increases. 
In addition there is at surcharge of* I)'; oin the total freight, a refugee tax 
of 2',, and a wagon char c of Rs. 21.25 if a whole one is hired. Tabl 13
shows tlie basic structure if railway freight costs for diflerent commodities. 
These do not include loading and unloading charges. 

"l',,/, L Railwa.,, freight raItes Ifr diffi'rent cuimndjilits 
(.i rrit'd i the Pakitirui Easitrn Ratil%%iay 

IM distincrs trawled (miles)Co~ilodiichRaivs 

1.5fj50 100J 1 2M 250j 3M:11 

nipc% per mauind
 
R{ice, JiatI,
 

I11. iz, and;llt 

fi-n'tilip .s... ... . . .1.39 0.49 0.6-1 0..79 1 0.95 t. (1 1.25
S ugar .1.17 l 1i1 0.181 1.11 1.31 1.57 1.79Jt .......... . 0......80.. H 1.42 1.73it) I 2.o.1 2.33 

•d\(dLitlional t(hil. I ' tmlmt'i-a thiitid -il Itot i ih,i 2'; 'e'tle'e tax. 2.25 ru1pres
%%,.Igonl cha+ prg % g ofl +\IsLt-1 ll 305 lliaunld ;. 

dv'k, latckISourc': Biki: . ,ailtw.v Statinm 
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For rivercraft (excluding the large steamer companies), transportation 

charges vary considerably with the time of year. This variation is more 
pronounced in the smaller markets in the rural areas than in the larger 

ones and reflects the effect of supply and demand for boats during different 
times of the year. In addition to the usual freight charges, as a fringe 

benefit, the boatmen are also entitled to have their ration of rice from the 
consigned quantity. The freight charges of the mechanically propelled 
boats are considerably lower than those of the country boats. 

The traders' major complaint about transportation is the slow move
ment caused by rail transshipment and the weather. The other most com

mon complaint was about the prevalence of corruption among railway 
officials. It was alleged that the traders must frequently pay illegal fees 
just to get the usual services. The boatmen also complain of robbery on 
the river, especially in the southern part of the Barisal district. 

The traders at the terminal markets are not much concerned about the 
delay in transit time. They may base their sales and purchases on the 

expectation that supplies will come after certain anticipated intervals. 
Government regulations prohibit storing rice for more than 7 days, but 
this does not apply to consignments in transit. This rule removes the pres
sure to reduce transport time and thus indirectly introduces an additional 
source of delay. Especially after February and March, a transit delay will 
surely result in a higher sale price at destination. 

Storage. While storage facilities and functions assume great importance, 
particularly for a subsistence crop, little is krown about the various aspects 
of rice and paddy storage. It is probable that the government stores only 
about 16% of the foodgrain stocks. In aggregate terms, farmers and pri
vate dealers account for an estimated 84'/, of the "ton months" of, food
grain stocks in the province (56, Chap. VI). Further, anti-hoarding acts 
have resulted in such a highly distorted and clandestine storage pattern 
by the private dealers that it is difficult even to identify tth institutions 
that perform this important marketing function. 

The big rice millers have large storage godowns in their compounds. 
Possibly they perform a substantial part of this function in their own areas. 
The traders at the primary market have no storage facilities in the ina;'ket. 
It seems likely that the small traders and Farias use their o)wnI ho',ses for 
storage. In the secondary and distribution markets, the Aratdars possess 

by far the largest capacity to store rice and paddy as well as in the teri
nal markets. Moreover, most of the Araidars also own or rent storage 
spaces outside the market place. It seems likely, then, that the Aratdars 
perform the major share of the storage function at the trader level. In the 
absence of warehouses in the markets, the traders have no o )tion but to 
use the facilities offered by the Aratdars, an iniplication worth noting con
cerning the competitive position of thi- traders. 

Functions that facilitate performance of title transfer and handling 

Grading and standardization. These are important marketing funclions 

because they affect tl:c" processes of buying, selling, and price forumation. 
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However, there is no officially initiated and implemented standardization 
of the different grades of rice in East Pakistan. In the process of marketing 
it is the traders, Aratdars, Dalals, and Farias who grade rice. Apparently 
there are some concepts and variables adopted by these functionaries in 
structuring a system of grading across the country. The whole process is 
based on "direct" examination of the product. 

Financing. Among the functionaries involved in the actual trade, the 
Aratdars seem to be the most important source of short-term financing 
to the other traders. In some cases, Beparies and Farias, who supply the 
Aratdars, take very short-term loans from them in the form of a cash ad
vance in order to make purchases from the hat. Nearly always, the Beparies 
and Farias sell the produce to the same Aratdars from whom they bor
rowed the money. Secondly, the Aratdars also finance the purchases of 
their customers - the Beparies, who make purchases through them. Fre
quently, the Aratdar supplies the Beparies with their indent but realizes 
only about 15"' to 20'", of the total value at the time of dispatch; the rest 
is realized after about 2 weeks. The other variation in the method of 
financing involves actual cash loans to the purchasing Beparies if they 
need additional funds for a desired business operation. 

The Aratdars at the terminal markets like Dacca, Khulna, Chittagong, 
and Narsingdhi will usually pay a discounted value of the stocks to their 
clients even before it has been sold. This resembles the practice of giving 
loans against warehouse receipts. Also, the Aratdars in the terminal mar
kets often sell the produce to the retailers on credit. 

Because these private traders operate within an institutional and en
vironmental set-up, it is diflicnIt to elicit information to quantify the actual 
volume of financing done on tile different accounts as mentioned above. 
One Aratdar reported that on every hat day (twice a week) he advances 
nearly 25,000 rupees to tit Beparies and Farias. Observations show that 
these practices of financing both customers and suppliers are widespread 
phenomen a in tilt business of Aratdari. 

It is (i li ult to learn the rate of interest they realize from their clientele 
because most of' thein do not agree that they are money lenders. They 
insist that this is a part of tihe service they provide and a basis for their 
comipetitiol ariong themselves. They also do not admit that they charge 
more than tilt market price, which would niean that their incomes are 
both ia per unit comnlission and tilt difference ill prices. 

None of' the Aratdars interviewed expressed a need for financing to run 
their business. Sonie larger Beparies :n the intermediate markets occasional-
Iv advance iotley to Farias who supply them. Front all these, it appears 
that l)alas and Farias are tlie only groups of functionaries who always 
play the role of*debtors aid1(never creditors as far is cash financing is
C'Ontcrertd. 

The large rice miIlls depend on Farias and traders for their supplies of' 
paddv. 'I'liey usuillv advance nlonev to those suppliers shown by experi
tnice to he t rustwj 1wor:lhland dependa )le. To at certain extent the millers 
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also finance the Aratdars and traders who purchase from them, using the 
Aratdar method. The millers will accept 15% to 25/ of the total valu, of 
the consignment as advance and dispatch it to the destination. After he 
goods are delivered, the balance is paid in about 2 weeks. 

The development of commercial banks illthe major rice-trading areas 
has changed the financing pattern of tile rice trade. In most of the sizable 
interior markets, all the 3 large commercial banks - the National Bank of 
Pakistan, the Habib Bank Ltd. and the United Bank Ltd. - have 
branches, and they actively finance the rice traders. File method varies 
between regions, depending mostly on the kind of transportation used. 
Where the purchased rice is shipped by rail, the operation involves the 
banker's purchase of the railwvay receipt, with an 8-9','; interest charge. 
Almost all the major financing of purchases dispatched by railways is done 
by the commercial banks in this manner. %%'here rice is shipped by other 
means, banks simply allow a clean overdraft to the credit-worthy rice 
traders at the usual rate of interest. 

In East Pakistan no specialized institutions exist for taking care of the 
unforeseen risks of the rice trade. The usual profit fluctuations caused by 
business uncertainties are borne by the Beparies, Farias, Kutials, and nil
lers. Aratdars and Dalals earn a fixed amount of profit per unit of rice 
and paddy handled and do not bear the risks of the trade. 

'The institutional arrangement for the dissemination of market informia
tion in the private trade channels seems efficient. The most common 
medium, of course, is "word of the mouth." Telegrams and telephones, 
although frequently used, are not yet important for disseminating market 
information. Personal correspondence is used considerably. Functionaries 
use the radio and newspapers the least because they consider them incor
rect and biased. 

Market information is most lacking in the area of stocks held. Private 
stockholders never let their competitors know their stocks, nor do they 
know the overall stock position in the country. Even information on tle 
stocks held by the government is not disseminated regularly among the 
traders. The private trade had no formal organization, as did tle jute in
dustry, for the collection and dissemination of market information. 

Marketing Channels: A Total View 
This is an overall pattern of marketing channels and by no invalns appli

cable in all the regions. Existing data do not make the comutations of the 
proportions passing through the various channels a realistic )ossibility. 

The average East Pakistani rice grower rctains 90(7 of his total output for 
his own consumption, seed needs, payments in-kind, and other such uses; 
25% of his marketed surplus is sold on farms. Unless the region is ill a 
government procurement zone, he has ain option to sell to 3 inarkct fiullii
tionaries: the local Bepari, the Faria, or the Kutial. 

In the village markets, Dalals or brokers are functionaries. Most of the 
assembly are dispatched to a market in the higher tier, and approxi mately 
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10'7 are sold for local consumption by the landless laborers and nonfarm 
workers. 

Rice collected from the villages and village "hats" by Farias andBeparies and brought to the intermediate markets is usually sold to thelocal Beparies and Aratdars. Assembled paddy is usually sold to the rice
millers or local Kutials. Aratdars make purchases for the traders from different consuming Rice sellmarkets. millers either to the local Aratdars 
or direct to the traders from the consuming centers.
 

Aratdars in urban
the markets act as the sales agents and stockholdersfor the rice traders. Retailers, also known as Paikars, buy their supplies
from the Aratdars and transport them to their respective retail shops. Onthe other hand, the government stocks are released from their godowns
and retailed through ration shops run by commissioned agents. 

Extent of Vertical Integration
 
There are no 
nmajor instances of vertical integration among the differentstages of the rice marketing systemn in East Pakistan. In each stage, there

is at least one point of change in ownership and title. The operations between Beparies, Farias, and rice millers are not characteristic of a verticallyintegrated firm. At the level of small husking machines, however, there are somea indications of' integration. Usually in the semi-urban intermediate
markets a large number of tilthusking machine owners are also the lead
ing farmers in the areas. All of' their marketed surplus of paddy are huskedin their own facilities and sold to the local traders (and they even chargethe usual Aratdali commission). Similarly, some internal coordination in 
the channels is noticeable when sone intraders the distributive marketssell directly to traders in tilturban centers. However, such instances of
channel simplification through modest vertical integration and internal co
ordination i arecfeatures present only at the in icro-level. 

Middlemen Oligopoly and Oligospony in the Present 

Structure 
Nature of inter-firm and intra-firm relationship 
The in terilediate and terminal markets for rice distribution are dominated by siall groups of' Aratdars who handle fron 75-8'; of' the sup

plies." li c nvpora'v theories on market structure analysis, this highl'vel of onc'ntratim shoull be c'onducive to the forces that undercut the
elielnts of ctipt'titii i. Yet it is observed that there is no solid eviden icethat supports collusiv'e behavior aiong the few Aratdars operating in the

ill I'ri '(fcdiate and terliill nmiarkets. "''hev compete nimostlv on the basis of 

Itim'ld oiliIll'r.i%,% ,,ilhli-dt'i.,, Araidars. and kloh ~'deahh, pt'opltin ihe varioushwal 
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services to their clientti and since they, as brokers, stand between the buyers 
and sellers, there are strong pressures obstructing price competition. On the 
other hand, commission rates are sometimes reduced in order to increase 
net revenue through increasing the volume handled. They charge about 
2% of the total value as commission - not an ( xorbitant fee, considering 
the services rendered. It is also doubtful whether a reduction or elimination 
of this margin %.'ildhave a significant effect oil consumer prices.

However, there are elements in the present-day Aratdari systen that 
could degenerate the competitive forces. The business of Aratdari (and all 
other rice traders as well) requires a lot of skill, large capital, access to 
space in the market, family tradition, and above all an impt'ccable repu
tation. These appear to be very strong barriers to entry by ne'w firms. In 
addition, the Aratdari wield much financial control thIrouih toloans 

traders with accompanying interest, price, and quant ity vea
reeitnts. 

Nature of relationships between market intermediaries and producers 
There is virtually no integration between the inarketing itt ermediaries 

and the rice producers, nor is there evidence to support that these two 
groups are linked by financing and credit arrangements. 'Ile farmers c't
petitive position vis-a-vis the marketing institutions depends on their own 
capabilities to defer sales of their output (a function of physical storage
facilities, cash needs, and consumption needs) and, more importantly, 
accessibility to different markets (a function of transport facilities and 
costs). An East Pakistan governnent survey shows that the frinnyard price 
is 10-17'7 lower than the nearest market prier (25:51). If correct, this 
indicates a marked degree of imperfection, and moreover, this figure seems 
high. Given the proximity of all farmers to a market it is unlikely that 
they would sell their produce on the farm at such an unfavorable'price, 
since the transportation cost for them is frequently nothing more than the 
opportunity cost of their own labor. However, in areas where" proluce
markets are far away or otherwise inaccessible there exists a potential for 
exploitation by the itinerant merchants. This, inl turn, reveals the ned for 
investments to develop feeder roads in the rural areas. 

The problem of grading and standardization may also vitally a fI'ot the 
farmers' competitive position. Without standardized grading, t'lw far.rers 
may not understand the correct prices, particularly when the l)r .semt grad
ing is done with the skilled knowledge of the traders. 'he. lack of sttnllar(
ized weights in the rural areas is generally consicered another case of pro
ducers' exploitation. However, it was observed that in tlie rural locat ionius 
where nonstandard system s of weight are used, both the buvers and sellers 
know the equivalents in standard measure and accordlingl y nmake price 
quantity adjustments. "l'lw fact that adjusted prices in ar as that do not 
have standardize'd systems are not at great varian"ce witI those t hat (o 
bears ample testimony to this contetntion. I'le mre importait cause of 
inconsistencies would be in using (ho'litive weighing tools and ii 'asul'iig 
quantity by volume. In many rural locations "'oil basketlu " bom-o.nes tl' 
unit of measurement. 
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Chapter IV. Processing of Paddy: An Analysis of
 
Alternative Methods and Costs
 

The object of paddy processing is to remove the outer shell or husk that 
covers the starchy rice kernel. It is rough and coarse in texture, does not
have significant food value, and above all is unfit for human consumption.
The methods used have a significant effect on the physical and qualitative
characteristics of the processed grain as well as the total output of rice;the efliciencv with which these functions are performed has some bearingon the optimum utilization of the product. An analysis of the present
institutional and functional aspects of the processing sector in East Paki
stan evaluates the present setup in terms of physical and economic effi
ciency and opportunities for improvement and change. On the basis of
data collected from a lew large and small establishments, estimates of the 
cost-structu res of' theialternative practices are made. 

Stages of Paddy Processing 
For several reasons parboiling before husking is desirable in the process

ing of paddy. Soaking and steaming gelatinize tile starchy rice kernelsand significantly improve the milling quality, as well as the total yield,by reducing the proportion of' broken grains. Further, gelatinizing the
grains improves storage quality by developing a higher resistance to the
growth of Inlicroorganisills and metabol isn of grain tissues. Furthermore,
thei importanit nttr'ients in theIbrani (the pericarp and alctmone layers)
ire properly difhuscd and albsorled into the rice kernels through pariboil
ing. Fiinally, the parboil ing process YISsolves superfluous surface starch oil
Ihe 1grains, which improves the cookiig qualit'. 

Paiboiling cqiipint'ilt varics froi earthen or netal containers holding
i4 Inilind of' paId' Is for honie coiinsirmption), to split oil barrels or east
iron Iills loldiig 7 or 8 inaunds of paddy (for sinall processors and
KUrtials), to lhe elaborate steainig plants in large rice mills. 'he lmethods 
riange foriil l)boiling paddy for about 30 nilhinitts on an open tire in open

coitaiiiei's (as 
 firiners aiid Kutials do). to teniperilure-coltriolled stealning

and da\s of soi:iking is theIlarge mills do. 
 IIi the larger mills, paddy is first

steinied il cylindrical bins for 3 to 
 5 iniiitites, itis then thrown into the 
soaking tanks. where it is left for about 21., days. 'Tlie saturated paddy is
agaii st'ainiid or boiled) for 8 to I1 ininutes. The siiliper, siall-sclle 
iethod 4if parboilirn is inferior to that used by lhe largler inills becaiust' 

there is less teillperatiir, control arid ile gi'iins do iot get thet'desirable
 
uiifiiormi treatll eilt.
 

)ver- or iinder-steilning lhe piddy' causes inferior imilling quality aind
iildesirilbt' odor'S and color's in tille kernels. The1 dillerent 'irieties if rice
also dille'r iinthe efclts of' thle parloiliiig process. Mineral 'ontent if the 
w'iIr iroilit-es quialitative inferiori' in Ihe form of' discolioraiion of' thegrains. Thi'efore, rice imillers slress ile imiportatnce if the operators' skill 

niil i'Xpi'ielice with Ihv paiboiliig p'ot'ess. 
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Experiments have shown that to maximize the milling -utturn of paddy, 
the field crop should be harvested when the grains have a moisture con
tent of between 20% and 25'", which is reduced about 12.5','1 before it is 
milled. Since moisture meters are not used in East .akistan, the actual 
moisture content of the paddy at harvesting or milling is not known. 
Moreover, in many villages the matured paddy remains in the field for 
some time and is thus subjected to over-drying during the day and wetting 
at night. 

The process of parboiling on the thrm its well as in the commercial 
mills increases the moisture content to approximately 40";. Sul-drying is 
the only method used in East Pakistan to reduce tile moisture to the level 
required for proper milling. In the large mills, the parboiled paddy is 
spread thinly in large exposed cement yards commonly known as -chatals." 
An average -'chatal" of the rice mill can dry nearly 1501 Itnauids of wet 
paddy. The millers consider that the padcll is prtoperrly dried when it has 
been exposed to sunshinc for three 8-hour days during Novem bcr. I)ecern
ber. January; two 8-hour (lays dluring. January, February, and March, and 
two 6-hour days during the hot summer months. It is piled in small heaps 
and covered with tin or wicker at night to. avoid wetting. 

Proper moisture content nans fewer brokevn kernels anood less rotting 
and insect loss in storage. Tlable 14 shows the relationship betweell milling 
output and the method of drving and dhieonstrates the extent of grain 
loss caused by present drying practices (18:2). Bcside the loss inl milling, 
there is also the quantity lost by not working to milling capacity diuring 
the rainy season, an additional ileflicitwv. 

The final stage in paddy proccssing is removal of the' husk and at coin
plete or partial removal of' tl pricarp laecrs. h'lh nechanical hltlers 
have a pair of adjustable shelling stonecs placed horizontallv ote above th( 
other. Paddy is f'd b-tween the stones whe're thi pre'ssure( (racks thfoe 101) 
of the grains so that i li Iills can be removed. "l'he restlt is brown rice 
which still retains the bran layers. For white polished rice, this )roduct 
is run through the same huller under a different setting of the stones or 

7ahle N. Rlatininhip hei( ,i4'ndrying nelfihtl and 
milling output 

RetevratrD~rying¢ method 

Perc'ent
 

Op(en sun drviug • .21.1 21 .:5.7 
Dried in huts 

without walls ... 	 21.2 . .. 62.t1
Dried in ted 

rcx. . ll~. . . . . . . . . .18.6 	 52.7 7 1.3 

Stjurce: 	 Faulkner. M.I). Obvrt oa, anvJ ,' ,,,n,,w , ,n hanndhin and Fiintlhld In 1', il 
Pabl3an 
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through a pearling cone to remove the bran.

The average rice mills in 
 East Pakistan use powered hullers. The outputfrom the first operation is a mixture of completely unhusked paddy, brownrice, broken rice, and husks. This then goes through a strainer to separatethe husked and unhusked paddy. The husked rice is fed into anotherhuller to remove the bran layers, while the unhusked rice is again fed intothe first huller. '[he usual practice is to have a sequential use of the hullersthat ensures the gradual abrasion so important in increasing the proportion of whole grains. The entire range of functions, from winnowing

straining to hulling and polishing, can be integrated in 
and 

a mill and almostentirely automated. No data could be obtained on the number of suchmills in East Pakistan. \\;hile two were observed one- at Pulhat in theDina ipur district and the other at Klepupara in the Barisal district neither was working well. No data on the extent of the use of the pearlingcone as a polishing device exists, and none of the mills visited had such afacility. In all the cases, number 2 hullers were performing the dual function of removing both the outer shell and the inner bran layers. Possibly,polishing rice whitenessto is not a widespread milling practice in the 
industry. 

Processing Sector 
The processing sector can be classified into 2 broad categories: commercial and noncommercial. Homepounding in "Dhenki" is the only methodof rice processing in the noncommercial sector and is of minimal importance. A rough survey of a typical village revealed that only about 5% ofthe people had a Dhenki, which they used to make rice flour or parched

rice. 
The commercial sector is composed of 2 distinct categories of estabiishments: the large rice mills and the small husking machines. The formerare characterized by equipment several decades old. The industry is virtually stagnant in growth of' new firms as well as modernization and expansion of existing ones. On the other hand, the husking machines,scattered throughout the countryside, have grown and expanded tremen

dously over the past years. In tile following section the working of these
 
two commercial sectors in tile processing industry is analyzed.
 

Rice Mills 
A typical rice mill is characterized by long, continuous, semi-permanentstructures of cast-iron sheets, numbera of steeping tanks that adjoin thesteaming bins, and a large, cemented, drying yard. Inside the huller roomare a few pairs of iullers and I or 2 strainers and fans. The milled rice isheaped on the floor in the huller room ready for sacking and weighing.The average capacity of a huller is 20 to 25 maunds of paddy per hour,depending oin the efficiency of the stones. Table 15 indicates the physicalfacilities observed in the mills at and whichDinaipur Bogra, are representative of, the whole industry. Table "16 shows the total number of ricemills in East Pakistan. In East Pakistan, this industry was in its early stages 

37 



Table 15. Physical facilities at 11 rice mills 
East Pakistan, 1968 

Power Power steep- R~eported Year of 
Mill Mill gener- generation Storage Chatal ing tanks hulling estabarea ator capacity capacity capacity capacity Hullers capacity lishment 

acres 	 lbs P.S.I. 1000 mds maunds maunds nos. mds/hr 
Pulhat =I .... 1.0 steam 125 50 2,200 2,000 5 60 1930
Pulhat =2 ..... 9.3 steam 150 25 2,000 2,000 5 60 1937 
Pulhat =3 . . . . 2.6 steam 150 30 1,200 1,000 7 75 1927 
Pulhat =4 ..... 9.8 steam 150 N.A. 1,200 2,000 5 60 1937
Pulhat =5 ..... N.A. steam 125 80 1,600 2,000 5 60 N.A. 
Chirribander =6.. 6.3 steam 150 40 1,200 1,600 5 60 N.A.Chorkai =7 . . 4.5 steam 80 20 1,200 1,600 5 50 1925 
Chorkai =8 . . . 5.0 steam 120 15 1,500 1,000 4 50 1923 
Talora =9 .... 9.0 steam & 150 20 1,500 2,000 5 75 1921 

diesel 125 H.P.
"Falora = 10. 3.1 steam 150 N.A. 700 900 3 50 1946

Oc 	 Talora =I I.N... .A. steam 120 7 400 800 3 50 1920 

Notes: 	 (a)Data fromi interview with millers in 1968; (b) Mills identified as =I to =8 are in Dinajpur, the rest are in Bogra district; (c) All 
quantities are in terms of paddy. 

Table 16. Number of large- and medium-size rice mills 
East Pakistan, 1911-69 

1911 [ 1957 1962 j41955 1963 11966 	 1967 1968 1969 

3 58 72 64 78 98 % 102 105 106 106 106 

Notes: 	 (a)1911 and 1947 data: Mimad. (,p. tit.. p. 223.
 
(bi 1955 to 1969: East Pakistan Bureau of Statistics and Census of Manufacturing Industries.
 
(c) Data up to 1962 refer to number of active mills.
 
jd) 1963-69 data refer to number of registered rice mills. i.e. includes those not active.
 



during the first quarter of the century, with the major growth occurring in 
the thirties. The relative stagnancy of growth in recent years is apparent.
Table 17 gives a breakdown of the total number of mills by districts, show
ing that nearly 50% of the rice mills are located in the district of Dinajpur,
while about 90% are in the northern districts of Rajshahi, Dinajpur, Rang
pur, and Bogra. 

Steam engines supply the motive power for nearly all the rice mills. Most 
of the engines were purchased old from the processing plants in the tea 
gardens and are fired by rice husks. Although some rice mills are powered
by diesel engines and electricity, most parboiling plants are powered by 
steam engines.

The large rice mills integrate all of the functions involi ed in the 3 stages
of processing. While the large mills do no custom milling for private 
traders, they occasionally process government paddy. The usual business 
practice involves purchasing paddy from farmers eitner directly or throughFarias, depending on the location of the mills. For example, all 5 rice mills 
ait Pulhat, in the urban city of Dinajpur, reported that 90% of their paddy 
purchases were made from traders and Farias who brought paddy into themill premises. Tie rest were direct purchases from the farmers. On the 
other hand, the mills located in and around the producing areas like 
Talora, Chorkai, Phulbari, and Chirirbandar reported that 50% of their 

Table 17. Breakdown of number of medium and large rice mills in East Pakistan, by district 
1963.41- to 1968-693t-31I 686 I 

(:milla .


1963.1 i 19Gl-65 1965-66 1966-67 1967-68 1968-69 

District .) (a. (it)) (b) (a) (b) (a) (b) (a) (b) (a) (b) 

l)acca ...... 
Mymensingh . 
Faridpur . .. . 
C:hittagong . 
No khali .... 
S 'll.ct 

ajishahi . . 
I)inajpur . . . 
Rangpur .... 
Ilogra ...... 
Pana....... 

. 1 
'2 

2 
6 -

I 

7-


"t3 I 

11 
II 

8 1 
2 

2 
6 
-

7 


43 I 
8-

I -

I I 

7 
2 

8 

7-
45 

8-
I0 
-2 

2 
-
2 
-

I 

-

7 
:3 

8 

7-
"45 

8 
10 
2 

2 
-
2 
-
I 
I 

2 
-
-

6 
2 

8 
-
-
7 

45 
8 

10 
2 

2 
-
2 
-
2 
2 
-
2 
I 
-
-

6 
I 
1 

8 
-
-
7 

46 
8 
10 
2 

1 
-
2 
-
2 

-
2 
I 
-
-

Khul..a 
Ilarisal..... 

I 
3 

I 1 
: 1 

2 
4-

2 
4 

2 
4 

'2 
3 

-
2 

.... 
(:hittagong I-I.'. 
Kushtia .- --.....

jessorc. . . . . . 

otal. ......... . 3 839 7 93 9 96 9 94 12 94 12
 

Note: (a) Mills having 2(0or more employers and using power. 
(b)Mills having I1tor more employees but less than 20. 

Source; Bureau ol Statistics, East Pakistan. 
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paddy purchases came from traders and the other half were direct pur
chases from farmers. None of the millers reported preharvest or post
harvest contracts with farmers regarding quantity or price. Purchases are 
strictly cash and occasionally very short-term advances are given to reliable 
traders. 

The millers sell their rice mostly to the traders in the consuming markets 
in the different areas of East Pakistan. No rice appears in the local market 
for local consumption nor are sales to other market functionaries in the 
area where the mills operate common. Occasionally, however, they sell 
some quantities to the local Aratdars. The millers provide sacking-sewing
weighing, loading expenses, and other incidental charges as a part of their 
service to the customer. The purchasers, however, pay for the cost of the 
gunny bags. 

Costs of Operating Large Rice Mills 
It is difficult to obtain actual cost data from the millers. Many are un

willing to furnish records of itemized expenses or actual volume of opera
tion. Where the fixed overhead costs are a larger component of the total 
cost function, the volume of operation becomes an important determinant 
of average costs. On the other hand, computation of variable costs becomes 
relatively easier where contractual arrangements regarding wages for per
forming specified jobs exist. 

This analysis of the cost structure was computed by 2 alternative ap
proaches: (a) on the basis of data obtained from a few mills concerning 
quantities milled in the different months and the expenses incurred in 
terms of wages paid and other expenditures, some estimates of average 
costs were derived; (b) for the same set of mills, alternative estimates of 
cost of milling per maund were derived from deta on the rates of wages
paid and the physical productivity of the labor. While the first estimate 
shows the average cost for milling adjusted for overhead costs as well as 
for the period of lower or no milling, the second estimate determines the 
actual per unit variable costs, although not taking into account the over
head expenses. However, the two estimaates can be checked for consistency. 

Components of total milling costs 
The services that the millers provide are generally uniform. Any dif

ferences in per unit cost are chiefly the result of differences in overhead 
expenses, in processing technology (if any), in structure of wages, and 
above all in the rate of plant utilization. The following categories of costs 
in the milling operation can be identified: 

a. Production workers' salaries and wages, which cover the expenses 
incurred for parboiling, handling on the mill premises, drying, and hulling.
Except for the personnel in the machine room, most of the workers are 
either casually hired labor at a fixed wage rate or contract labor for speci
fied amount of work. In the rice mills at Pulhat, Dinajpur district, the 
workers are predominantly contract labor who steam, dry, and move the 
rice between processes. Casual laborers operate the hullers. The mills at 
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Phulbari, Chorkai, and in the Bogra district, however, employ mostly
casual labor for all these functions.

The permanent staff on the actual production line typically includes 
an engine driver, 2 boiler attendants, and I or 2 hullermen. On a workingday, an average mill with 4 or 5 hullers employs 10 workers to feed thehullers with paddy and carry the husked rice into the packaging area,3 workers for feeding husk into the boiler, and one worker to lubricate
the equipment. Table 18 shows the expenses incurred through wages andsalaries to production workers at 4 locations: Pulhat, Chorkai, Chirirbandar, and Talora. Since all mills operate for at least 8 hours on working
days, the calculations have been based on the average milling capacityfor an 8-hour day in a 5-huller mill. More 	 than 90% of the total wagespaid to production workers are variable costs; the rest are fixed costs.b. \Vages and salaries paid to the permanent staff such as clerks, nightwatchmen, and custodians. Fable 19 presents the reported annual pay
ments for such expenses by 6 Dinajpur mills. It indicates a fairly consistentpattern of expenditure on such overhead among the various mills. 

c. Plant operation expenses, such as utilities, repairs, and maintenance.
Mills have an outlet for waste, since almost all are powered by steam 
7iie 18. Wages paid to production workers for milling I maund of paddy in 4 locations 

East Pakistan, 1967-68 season 

Services performed 	 Wage paid in:workers employedworker Pulhat Chirirbandar Chorkai Talora 

rupees per maund 
(a) 	Steaming )oilin,


and moving inside mill
 
prefises 
 .23* .25' .16t .16f(b) Drying ..... 
 .051 .05"(C) 10 holler laborers ..... .04 .04 .03 .03(d) 3 husk carritrs ..... .0I .01 .01(v) I oilman ...... .01 	 .01

.01 .01 .010f I engine driver 
(g) 2 blilrr attendattts (1.3 .03 .03 .03(1h) '2htollerinen~ 

Total ... 32 .34 .29 
 .2
 
s'_:.-- 2.2 .__-:7 _ 
 . .. ..-.
 

Notes: * Includtes d r.itg. Calctilatrd 
- - .. 

at rate of 44 rupees and 45 rupees respectively forPu lhat and (lhirirbandar per 2M) natils of paddy. Contract payment.
t lased oilwage rate Ibr casual labor and labor requiremnent for 100 maunds of

padhty. 	 I)ailv wcage rate at Pulhat and (:hiriratidar are 2.25 rupees and at(:hork,ii anti hartita.2 rllut'ts.
Iteins (c). ( l.andtl 'e) atcahulated daily wage rate and assuming WO inaunds 
o1fpadils-luskit g (ia tv wr 8-htlir dav.lrn ,). I g1. thi, t calh'il ,t iol basedI ol mtontltl salaries paid and assuming(ilx) tta tilds ol"cap. ilV.Relaited to pt''illtlit t stall'. 

Soutrce: I)atla sup tlieid hI I mills. 
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Table 19. Wages and salaries paid to nonproduction staff, 6 mills
 
Dinajpur, 1967-68 (up to October 1968)
 

Mill Anul othly Per nd Av. othly 
arage J illn 

rupees nsaunds 
Pulhat #1 ........... 29,756 1,353 .162 8,356

Pulhat #2 ... ........... 24,761 1,126 .346 3,254

Pulhat #3 ... ........... 19,232 875 .406 2,151

Pulhat #4 ... ........... 29,493 1,341 .213 6,298

Chirirbandar =6 ........ ... 29,686 1,349 .193 7,fX17

Chorkai =7 ... .......... 19,)00 891 .351 2,469
 

Source: Data supplied by 6 mills in Dinajpur. 

engines fired with rice husk. Where electricity is available, it is used for 
lighting only. Lubricants are required for the moving parts in the steam 
engine and in the hullers. 

The rice husk has a market value of about 1.5 rupees per maund. Husk 
requirements during an 8-hour day vary in different establishments, de
pending on the steam pressure generated and the efficiency of the boiler 
and furnace. During the first hour of operation a steam engine requires 
about 5 maunds of husks and after that, 12 maunds per hour, giving a 
total husk consumption of about 90 rnaunds for an 8-hour day. The oppor
tunity cost of this is about 135 rupees. In addition, about 3 gallons of 
lubricants, electricity for lighting, and other sundries cost about 25 rupees 
per day. Assuming a full capacity hulling of 60() naunds a day, the total 
cost for husk and other fuel comes to about 0.22 and 0.04 rupee per 
maund, respectively, of paddy processed. 

After husking every 20X) maunds of paddy, the shelling stones have 
to be replaced. The cost of this, in addition to that of replacing the strain
ers, comes to about .01 rupee per maund. In sotme mills maintenance of 
the drying yards involves expense. Data for 6 mills in 1)inajpur indicates 
an average repair and replacement cost of 0.1)65 rupee per maund of 
paddy. The data show wide variability among the annual repair costs for 
the mills. This is not unexpected since, while all the mills are quite old, 
some have deteriorated more than others. Moreover, some require major 
repairs and overhauling at certain intervals and those with high repair 
costs in the sample might have reached that condition during the year of' 
survey. 

d. Packaging expenses. These do not include the price of gunny bags 
for the millers, but as a service to the customers, they bear the expense 
of bagging, sewing, and weighing, which includes the costs of' labor an(l 
materials. The millers use numerous gunny bags ftr storing paddy and 
also for carrying parboiled paddy to the drying yard. This is a maljor 
source uf depreciation because the bags get wet and rotted, causing the 
millers an estimated 15% loss of gunny bags. Contract labor does the 
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bagging, sewing, and weighing at a usual rate of 6.25 rupees per 100bags of rice, which is equivalent to 320 maunds of unhusked paddy. Atthis rate total packaging charges come to 0.02 rupee per maund of paddy.An estimated depreciation of 0.01 rupee per maund is added to this, based on the expenditure for gunny bags reported by different mills. 
e. Customer services, traveling expenses, and other miscellaneous charges.These services are fairly standardized because they are obtained throughcontractual agreement with andtruckers (or) porters. Detailed data onsuch expenses were obtained from one miller at Pulhat for the total volumeof milling done by the mill during the year 1967 (table 20). The per unit

miscellaneous expenses were ab)out .145 rupee per maund. 
The cost of storage has not been included in the analysis because dctermination of opportunity cost for the storage space owned by the millersis not feasible. While an evaluation can be made on the basis of marketrates, it is doubtful whether such ,paces would be in demand in the respective locations. Most of the millers own storage spaces that are vacant 

most of the time. Had there abeen market demand for theit, millerswould have rented their unused space. Depreciation on equipment and
property have also not been included because there is a positive valueappreciation of a substantial part of the plant, especially the steam engines
and the land area. 
The millers do not buy insurance for their properties or stocks. However, they pay local government taxes imposed by the Union Councils,which are tlat charges varying from area to area. The millers pay licensef'es of about 25 rupees, rice trading license renewal fees of about 5 rupees,and boiler license fees of 70 rupees per annum. The weighted average ofsuch expenses as reported by i mills is about 0.014 rupee per maund ofpaddy. These estimates give total milling costs of about 1.094 rupees permaund of paddy. Of this 53.9" are on account of wages and salaries,23.8'. are for fuels, .9 for repairs, 13.2; for customer services and miscellaneous expenses, for1.8"; packaging expenses, and about 1.3% for 

'able 20. Ntiwlanct'lue ex incurred by a Pulhat millert'pt'nse., 

11167 milling. w1"ison 

Expense iet'is Total cost 

rupees

Ca It) staLtin)l ..................................... 
 6,342.00tLhadi.g charges .......... 
 .. 
 ................... 
 I64A)
M essing (11't ll* ........ 
 ........................
"T'raveling .. ...... . :2 ,400 

..........................
Bank tre . ........................................ .0....... . ,

5.00Sundries.. " ..................... . . 1,0 


.................... 
 1 ,671.00 

. . ................
.................... 16,6 .00
 

Source: Dta supplied by I miller ;itPulhat. 
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Table 21. Average cost of milling I maund of paddy
 
North Bengal, 1967-68 milling season
 

Percent ofItem of cost 	 Rupees/maund total cost 

Salaries and wages to 
production workers ...... ................. ..31 (a) 28.33
 

All other wages and salaries .................. . .28 (b) 25.59
 
Direct plant operating expenses ................ .26 (c) 23.76
 

Rice husk, lubricants, utilities, etc ..... .065(b) 5.94 
All repairs ..................... 

Packaging, depreciation 
on gunny bags, etc....... .................. .02 (c) 1.82 

Customer services, misc. expenses, 
bank interest, etc......................... .145(d) 13.25 

Licen.se fees, taxes, etc....... ................. .014(b) 1.27 

Total ........ ........ ............... 1.094 100.00
 

Notes: (a) 	 Average of cost estimates at 4 locations. See table 18. Weighted average for 8 
mills amounts to about .29 rupee. 

(b) 	Weighted average of data furnished by 7 mills. Weights are volume of paddy 
milled by each mill during 1967 and 1968. 

(c) 	 Estimates based on actual costs of operation.
(d) 	 Based on data furnished by Mill r , Pu hat, Dinajpur. 

miscellaneous taxes (table 21). These percentages are consistent with the 
approximate estimates mentioned by the millers during interviews. 

Capacity Utilization in Rice Mills 
The capacity utilization of the rice mills are functions of 3 interrelated 

factors: the number of hullers in working condition and their actual effi
ciency, which largely depends on careful maintenance and service; the 
capacity of the mill to parboil and dry paddy; and the supply of paddy 
available to the mills. 

Since the quality of huller servicing is not known, total hulling capacity 
cannot be based on the number of hullers. Also, the major constraint in 
the full use of the hullers is the lack of mechanical drying facilities. During 
the peak months of November, December, and January when paddy has 
to be dried for 3 full days, the existing number of hullers can barely be 
supplied with enough dry paddy to ensure 8-hour days of full use of the 
capacity. This problem becomes even more acute during the rainy season. 
The present technological backwardness of parboiling and drying makes 
maximum utilization of the hullers impossible. Figures 5 and 6 show the 
monthly volume of paddy husked by 6 mills during 1967 and 19613. While 
the information was supplied by the millers, some verification was made 
concerning its validity. Yet, even if the absolute figures on utilization are 
biased, the monthly patterns of capacity utilization are probably adequate
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ly represented by these data. This assertion is based on the fact that the 
pattern demonstrated bears a close relationship to the seasonal pattern of 
production in the areas concerned. 

The total number of working days in the 6 mills studied ranged from 
63 to 226 eight-hour days. The low operation may be from the lack of 
initiative, aggressiveness, and efficiency in management. At the present 
technological level, full use with 3 shifts a day is out of question. 

Most of the millers feel that the rapid growth of small husking businesses 
doing custom milling as well as their own has caused intense competition 
in the paddy market. Manv traders who previously sold paddy to the big 
rice mills now process paddy and sell rice themselves. The small husking 
machines at Chorkai now have a combined capacity higher than that of 
the 3 rice mills. Unfortunately, we do not have more relevant and detailed 
data on this situation. Since the large mills are not operating at their peak, 
the milling sector displays significant excess capacities, if not throughout 
the year at least seasonally. 

Small-Scale Milling Enterprises 

In the past 2 decades, this sector of the rice milling industry has grown 
tremendously. In 1947 there were only 69 such establishniments in East 
Pakistan, while in 1961 the total was 3583. Table 22 shows this increase. 
The total number may be still larger since the government survey probahly 

under-enumerated. '[able 23 presents the most recent data-a breakdown 
by districts in 1961. It shows the largest concentration (37.87'7,) of small 
husking machines to be in the district of Chittagong, while the northern 
rice producing districts of Rajshahi, Dinajpur, Rangpur, and Bogra con
bined had little more than 18'/%of the total industry. The average unit of 
these enterprises employs 5 persons, has a total investment of 16,628 rupees 
(6517 rupees in machinery), consumes 12,094 rupees worth of raw 'naterials, 
and produces 18,504 rupees worth of goods and services per year (13:80). 

The business practices of the husking machines are varied. Some of 
them in the larger markets such as Pulhat, Chorkai, and Bogra do custom 

Table 22 Grnwth in number of husking maclines 
EailPakistan, selected years, 1951t I Pi 

Year No. (it new cnerprises 

1950 . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 918
 
1953 . . . . . . . . . . ... . . . . . . . . . . . .119 
1955 ....................................... 1411
 
195 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 15
 
1958 ........ ............................... 352
 
1959 . . . . . . . . . . . . . . . . . . . . . . . . . . .. ".
 
1960 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9115
 
1961 ..... ......................... ...... 676
 

Source: Survey of Small Industries in East Pakistan, p. 26. 
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milling as well as perform the whole range of processing functions of par
boiling, drying, and hulling on their own account. In many locations more 
than half of the total volume handled by such units in a year is their own 
processing. In the rural areas they do mostly custom milling at a charge 
ranging from 0.57 rupee to 0.75 rupee per maund of paddy. 

The husking units that also function as "miniature millers" parboil by
rudimentary methods and in a sense are large-scale versions of on-farm 
drying by small farmer-consumers. They do mostly open-flame parboiling 
on split-barrels or drums. In a desperate effort to compete with the larger 
mills, the small huskers sometimes construct ingenious but illegal equip
ment. But barring occasional variants, most of the miniature millers use 
the traditional methods of parboiling on open-flame. They have small 
drying yards that can handle from 200 to 300 maunds of wet paddy. They 
use the same size hullers as the large mills do, but have 1 or, at most, 2 
machines powered by a 20- to 35-horsepower diesel or electric motor. Some 
units also have a mechanical fan-cum-strainer for cleaning paddy and 
husked rice. Those without this equipment clean manually by winnowing. 

The husking units that do custom milling have the same hulling equip
ment as the miniature millers but no drying-parboiling facilities. The 
services include hulling and, if the customer desires, the husked rice is 
cleaned for an extra charge. Transportation to and from the mill is the 
responsibility of the customers. The customers take the rice husk and bran 

Table 23. Number of husking machines 
EaLst Pakistan, 1961 

Percer:t
Districts No. husking machines of -)tal 

)a........................................ X .
Dacca . . . . . . . . . . . . . . . . . . . . . . . . (IW 3.0 
Mymensingh ......... ... ................ 68 1.9
 
Faridpur ......... ..................... 79 2.2
 
(hittagong ...... .. .................... 1,357 37.9
 
Noakhali .. ... .... ..................... 158 4.4

Svlhet ... .... .. ....................... 119 8.9
 
Rtajshahi . ........ ..................... 267 7.5

t)inajptir ... . ... .................... .I I0 3.1
 
Rangpl r ......... ..................... IX) 2.8
 
l t,,ra ....................... 171 4.8
.......... 

P~ahna ..................... .. 7 .2
 
Khulna ...... ... ...................... 176 4.9

Barisal .......... ....................... 310 8.7
 
Comilla.. ........ ...................... .86 2.4
 
(hittagong Hill Tract ........ .............. 42 1.2
 
Kushtia ......... ...................... 16 .4
 
. 's~solt'. .. . . . . . . . . . . . . . . . . .. 2 11 5.9 

Total .................. . 1,583
 

(Coverage: Period covered hbysurv. was calendar y'ear 1961. 
Sut rc: Suri,) tl Stnall Inil .i is in Eait )-'a ,hitln p. 110. 
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to use as fuel for on-farm parboiling. The per maund charges for hulling 
vary by location (lower in villages), and also by the different varieties of 
paddy, the moisture content, and foreign materials. The charges for hulling 
Aus paddy are higher than for the Aman paddy because, having a coarser 
husk and higher moisture content, the former requires 2 runs through the 
hullers. 

Average Annual Volume of Husking, Capacity Utilized, and 
Costs of Operation 

The huskers' suspicious attitude toward divulging business information 
to strangers made data collecting difficult. In addition, the firms do not 
have systematic bookkeeping. Also, it is not possible to determine the 
actual hours these machines work in a day or a month, since they are 
frequently shut down for part of a day. 

Scattered data from hullers at important milling centers and certain 
village markets lend themselves to certain broad approximations. A village 
husking machine with 1 huller handles an average monthly volume of 
about 500 maunds of paddy. The husking machines in the large milling 
centers (the miniature mills) appear to operate at a higher level of plant 
utilization, and conservative estimates of the average monthly volume are 
2000 maunds of paddy. December through March is the peak period, with 
12- to 16-hour work days. However, all these estimates are based on discus
sion with some owners of husking machines and some quantitative data, 
and are therefore a rough approximation. 

Costs of operating husking machines 
Since the husking machines in East Pakistan do not provide uniform 

services, there are differences in the costs of operation between the two 
categories, with the miniature mills providing the full range of processing: 
namely parboiling, drying, and hulling; and the husking machines engag
ing primarily in custom milling. 

Salaries and wages to production workers 
Parboilingand drying: The miniature mills usually employ contract labor 

for parboiling and drying. At 50 rupees per 100 maunds of paddy, a group 
of laborers will perform the following services: carry paddy out of the 
storage godown; boil and/or steam and steep; dry it on the yard; and carry 
the dried paddy into the huller room. The larger mills pay much less for 
the same services because the miniature mills parboil mostly on open fire, 
which is a more time- and labor-consu ming method. 

Hulling: The usual hulling-room staff includes I hullerman, I assistant 
and, in miniature mills, I or 2 casual laborers. The salary and wage struc
ture varies between locations. In the markets at Pulhat, Phulbari, Chorkai, 
and Talora, a hullerman earns between I100 and 120 rupees per month. 
In the village markets he gets fromn 60 to 80trupees per month i)lus free 
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food. The assistant's salary is from 25 to 30 rupees, plus free food. The
larger miniature mills occasionally have a cashier-cum-clerk, but in most 
cases it is the owner who acts its one. 
Plant operation expenses such as fuel and other utilities, repair,;, and 
maintenance 

The hullers are attached to either a 25- or 3 0-horsepower electric motor 
or a diesel internal-combustion engine. A!- &at 30 maunds of paddy can be
husked per 25 horsepower-hour, giving a per maund electricity cost of 
about 0.125 rupee. 7 Assuming a less efficient performance that yields 25
maunds per hour, the cost would be about 0.149 rupee per maund. At the 
prevailing market price of 1.5 and 6 rupees per gallon of fuel and lubri
cants, respectivelv, the per naund fuel cost for diesel engines comes to 
albout . 17 rupee. 

The cost of burning rice husks is an additional expense in establishments 
that do parboiling. About AJof ai maund of husks are required to parboil
100 maunds of paddy, wihich gives a per maund opportunity cost of about 
.01 rupee. 

Maintenance expenses arise from the need to change the snelling stones. 
A pair of stones cost about 22 rupees (higher in the rural areas) giving a 
per inaund expense of about .01 rupee. In the villages the cost is slightly
higher - .015 rupee. \n average estimate for all repairs is .02 rupee per
maund of paddy hulled. 

Packaging expenses, depreciation on sacks 
These expenses are relevant for the miniature mills only. The amounts 

are the same as those of the larger mills because there is no difference in 
the technology or materials used or in the labor requirement. The custom 
hullers incur no expenses on these accounts. 

Miscellaneous expenses: customer services, taxes, licensing fees, and other 
petty expenses 

Tie miniature mills usually offer free transportation to the point of 
dispatch, loading, clistoner entertainment, and other such services, just as 
the large millers do. Since tit( services are identical, per unit cost should 
not vary significantly between the two categories of establishment. For 
local taxes, such as the Union Council tax and municipal tax, the minia
ture mills and husking tunits may be paying less than the large ones. The 
licensing fees are identical but these establishtents do not have to pay
the boiler fee. Such miscellaneous expenses average about .14 rupee per
maund of paddy. But this amount is applicable only to the miniature 
mills. The smaller husking machines engaged in custom milling do not 

\aveto incur the expense of itens such as customer services. However,
they inctur an estimated 0.02 rupee per inaund for licensing and other 
pet tv expenses. 

'I ou grateiloI it) nmy1 o.aricultural-engineer friend, Mr. Mainul Hussaii, for these estimates. 
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Tabl 24. Average cost of processing I maund of paddy 
Small milling units, 1967-68 

Item of cost Miniature Percent of Custom Percent of 
mills total cost hullers total cost 

rupees per maund 
Salaries and wages to 

production workers 
Parboiling and drying .50 56.8(55.6) .. 
Hulling ... ........ .04 4.5( 4.4) .04 17.4(16.0) 

Plant operating expenses 
Electricity ........... 
Diesel .... ......... 

.15 
. 17 

17.0(88.9) .15 
.17 

65.2(68.0) 

Rice husk ........ 
Repairs .... ..... 

Packaging, servicing, 

... 

... 
.01 
.02 

.l( 1.0) 
2.3( 2.2) 

.... 
.02 8.7( 8.0) 

depreciation on 
sacks, etc..... ...... . . .02 2.3( 2.2) --

Miscellaneous expenses: 
taxes, fees, customer 
services, etc......... ... .14 15.9(15.6) .02 8.7( 8.0) 

Total (a) .............. 88 .23 
(b) ........ . .90 .25 

Notes: (a) Expenses for units using electricity. 
(b) Expenses for units using diesel fuel.
 
Figures in parentheses show individual cost as proportion of total cost in units using
 
diesel motors. 

Source: Survey of husking machines. 

Table 24 presents the estimated per unit cost for the miniature mills as 
well as the custom huskers. Costs for units rtn by diesel fuel are slightly 
higher than for those run by electricity. For a custom husker, total per 
maund processing costs come to about 0.23 and 0.25 rupee for electric
and diesel-run units, respectively. 

Large Mills Versus Husking Machines 
Comparisons between the cost structure of the large and miniature 

millers show that for identical processing and customer services, the former 
incur aboui 18.64% more expenses than the latter. Direct plant-operation 
expenses at the miniature mills are about 0.18 rupee (0.20 for diesel units) 
per maund of paddy as compared with about 0.53 rtupee at the large mills. 
However, the cost estimate for the large mills has a major component of 
imputed value for the by-products used as fuel. h'l( overall cost for tise 
miniature mills would be much less if the costs were lower for parlbo iling 
and steaming, which, in fact, account for nearly 57/,, of the total cost at 
the miniature mills. 'le same expenses at the larger inills are only 20-23% 
of the total. Finally, the larger mills have heavier overiead expense-s while 
the other units have very few expenses for fixed staff. 
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The quality of the products from the large rice mills is considered supe
rior to that from the miniature mills or the husking units. Rice processed
by the larger mills will be 2 to 3 rupees higher than that coming from
miniature mills or the custom huskers. The quality differences seem to
originate from the superior technology in the parboiling process theat 

larger mills, such as better temperature control.
 

Conventional Homepounding 
Homepounding is exclusively a noncommercial operation with very little 

importance as a processing method. It is confined to either the lowest in
come group, mostly landless laborers, or to the areas where husking
machines are not in adequate numbers or within reasonable distances.

Where the processing functions are performed by family labor, especially 
women, it is difficult to estimate the cost. In many cases, the hired women
laborers engaged in parboiling, drying, and husking are paid part in cash 
and part in kind and often entirely in kind. 

Observation showed that the total cost of processing in the home is 
higher than in the commercial milling facilities. Table 25 presents a sum
mary of the different cost structures for alternative methods of processing,
excluding variable costs such as customer services, taxes, and license fees. 

Commercial Rice Milling Industry 
This analysis of the milling industry has been a microlevel study of a

few operations. However, it may be that the economic problems of the 
milling industry are amply described by the detailed observation of nearly
25 large and small establishments. Obviously, the industry is backward 
in technological progressiveness as well as in its efforts at product improve
ment. The major deficiencies and inadequacies are embodied in !he use of 
an inefficient type of huller, the antiquated parboiling aid i ymg methods,
and the poor use of existing facilities. Modern mills with rubber roller-type 

Tlblr 25. Cott of processing I maund of paddy under al-rnative methods 

Caost items -+Lrgle ' o , Home%i niature Custo.. . ..... . .... . .. .. . In'ilers.. . .-..lI _ ills _ huskers processing. _ _ _ 

rupees per maund 
Labor cost
 

Parboiling and drving .25 
 .50 -- 1.00 
I lulling ii .04 .040 1.00Overheads . 28..

Fuel cosi, repalirs , et.'. .33: .19 .17 .50 

Totall '2 .73 .21 2.50 

Note%: (it) * ii dti,-its)ve'rhlads. 
(h Variali, iliss ony.

Source,,; Talees 21 ld 2.1. 
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shellers increase the total milling output by 2-5% simply because bran
removal is controlled for nore uniformity. Proper temperature control and 
clean water achieve efficiency in the parboiling. Proper parboiling and
mechanical drying would probably increase the milling outturn from 2 to
5% (5:88-90, 14:39) and definitely achieve marked qualitative improve
ment. The poor use of the existing plants and equipment is evidenced by
the number of days they operate. It is important to study tile extent of
such excess capacities to determine if it is a question of inadequate supplies 
or a phenomenon related to the constraints imposed by the most primitive
drying practices. Can the existing facilities bear the strain of a daily 3-shift 
operation?

The question of investment in the milling sector for modernization and 
expansion is linked with several other issues. First, to what extent will this
increase the present level of milling efliciency in quantitative as well as
qualitative terms? Secondly, to what extent will it contribute to the growth
of export demand, and finally, to what extent is expansion necessary to
handle future increases in total output of paddy?

An analysis of the present milling outturn is difficult since existing
knowledge is inadequate. Millers gave diverging estimates; according to 
some the recovery rate is 667, while according to others, it is between 
70 -7 3 %. Without moisture meters, it is difficult to estimate tie milling out
turn. However, the hullers currently in use are surely not capable of an out
turn as high as 73% or even 707. This means that with improved shellers,
better pre-cleaning of paddy, and improved drying and parboiling, the
supply of processed rice would increase by at least 7%. For the mills in
Pulhat, Dinajpur, some of which handle more than 100,000 maunds of 
paddy annually, this would mean an additional output of about 7000 
maunds. At the average market price, the additional revenue would 
amount to 31/2 to 4 lakh rupees.

The second question is related to the overall development of agriculture,
particularly to generating an exportable surplus from local production.
Past trends and the present rate of development do not suggest the 
emergence of the second situation in the immediate future. However, if at 
some time the province becomes a net exporter, tie question of milling
quality vis-a-vis international markets would arise. Knowledgeable sources
conclude that the present quality of milled rice does not conform to tie
standards in free markets of the world. The fine rice grown in Diriajpur,
Rajshahi, Bogra, and Barisal definitely has superior grain qualities, and 
with proper milling and grading, a good world market could be developed.
With the expected future development of the IRRIPAK variety, an ex
portable surplus of superior quality rice such as Kataribhog, Birai, Kalam,
Balam, and some others can be anticipated.

Any proposals and measures to expand or mnodernize the existing large
scale milling concerns must consider the effects on the other half of tie 
industry, namely the small-scale hulling machines. The small capital re
quired to establish a husking machine and tie relative profitability even 
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in custom milling has resulted in a vast expansion of this sector. Excluding
land and structure, a 1-huller, 25 horsepower, diesel-run unit costs about
10,000 rupees, while an electric-driven one costs about 5000 rupees. The 
total installed milling capacity of the country's small-scale units is probably
significantly greater than that of the large-scale milling sector. At present,
the smaller husking machines are a source of competition for the large
size mills, and the rice millers have voiced their displeasure. Important
issues to consider are whether the smaller units should be squeezed by
expanding the large modern mills and, if the husking machines are al
lowed to thrive and finction, whether they perform their functions with 
the desired efficiency in parboiling, drying, and hulling. 

Stagnation and Technological Backwardness 
in Large Milling Sector 

Lack of motivation for innovation and technological progressiveness are 
symptoms of an imperfect and noncompetitive economic environment for
operation. These aspects of the milling sector raise important questions 
about industrial performance.

Technologies are available for modernizing the mills. Innovations on 
drying facilities will drastically alter the situation in respect to excess capacity and under-utilization of facilities. However, lack of a competitive
economic environment is demonstrated by tile fact that the large mills 
exist side by side, operate at low efliciency. and do not attempt to compete
through technological innovation, better management, and aggressive busi
ness strategies. There are no new entries; neither are there any cognizable 
exits. 

Ihe rice millers complain about cost competition from the smaller husk
ing machines and about tile so-called splitting of' available paddy supplies;
yet they make no perceptible effort to streamline management and business 
practices to cope with the new forces of' competition.Considered against the backdrop of these issues, one cannot but doubt 
tile nature of tile competition characteristic of the milling industry.
Thorough study to determine the factors impeding modernization in this 
sector is needed. Is it capital or technological know-how that stands as
barrier to imnovatiion as well as to new entries? Is it institutional riqiditN 
or asset lixity that acts as a barrier to exit by the ineflicient firms? Ani
finallv, what should be tile role of public policies for pulling the milling 
scl(t)lt Out of stagnation? 

Chapter V. Pricing Efficiency in the Marketing

System: Nature of Spatial Price Relationships
 

Theoretical Framework for Analyzing Pricing Efficiency

Nlarshallian and economists theoremsneo-narshallian derived about 

tile performance of an industry characterized by a large number of buyers
and sellers, product hotmogeneity, perfect factor and product mobility,
freedton of, exit and entry, and perfect dissemination of knowledge at one 
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end of the scale, with a single firm monopoly at the other. Although these 
basic attributes of a competitive market model as enumerated by the 
classicists and neo-classicists cannot be found in their strictest forms in 
the real world situation, the basic hypothesis concerning the nature of 
price formation emanating from that model can be effectively adapted and 
used to interpret the pricing efficiency in a modified system as defined by 
the newer dimensions of competition enumerated by Fellner and others 
(19, 7, 55, 48). Within these dimensions of a competitive market model, 
the pricing efficiency of the distributive industries can be tested by the 
following efficiency criteria: 

a. The index of market integration: In a competitive market structure, 
prices in geograj,hically separated markets are expected to move in unison 
in ;esponse to stimuli from changiing demand, supply, and other economic 
forces. The accuracy and speed with which prices react and adjust to such 
stimuli can be taken as an indication of the degree of interrelationship 
in the mechanism of price formation between various markets. A useful 
method for such an analysis is to compute correlation coefficients between 
prices prevailing at the different points in the marketing channels and 
interpret this as the index of market integration. 

b. Spatialprice differentials: In a competitive market structure satisfying 
the preconditions of perfect product mobility, intermarket price differen
tials shall result in arbitrage by the traders until price differentials in 
excess of the amount of transportation and other transfer costs are elimi
nated. Thus one could compute the transfer costs between the various 
points of transfer in the marketing channel and, calculating the actual 
price spread between those points, interpret it in terms of pricing efficiency. 

c. Inter-temporal price differentials: By computing the actual costs in
curred in the operation of storage, one could determine whether seasonal 
price variations are higher than the costs involved in carrying a stock 
through the storage period. 

d. The price of a product derived or processed from another raw product 
shall not exceed the price of the latter by more than the actual processing 
cost. 

Methodological Problems 
In an analysis of pricing efficiency within the conceptual framework 

outlined above, there must be cognizai:ce of 3 important sources of bias: 
(a) lack of specification and standardization of the grading system prevail
ing in the markets, (b) lack of grade-specific data on prices, and (c) lack 
of correct data on the various costs involved in intermarket transfer, stor
age, and processing of the commodity. In the absence of a proper and 
stanc1 .dized grading system common to all the markets, prices prevailing 
at various geographical points of transfer as well as at different points in 
time may exhibit differences that are really due to quality differences. 

These problems of grading and appropriate price data can be exempli
fied by the data situation in East Pakistan. Prices for rice are collected by 
government agencies at different markets. The usual grade specifications 
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are fine, medium, and coarse. However, there is no standard definition of 
these three categories. Since the concept and definitions of these categories 
vary widely between markets and regions, prices thus collected include 
large grade variations. Some agencies collect prices by the varietal name 
of the product. However, this is even more misleading because a varietal 
name may refer to completely dissimilar products in different markets. In 
addition, a given variety grown in unlike areas can yield noncomparable 
outputs because of variations in growing conditions. Again, the same 
variety and quality (as determined by grain size) of rice carried over from 
the old crop is regarded as superior to identical output from the new crop 
because the new crop has a higher moisture content and therefore less grain 
by weight. Apart from this, the same variety of paddy will yield diverse 
qualities of rice during different periods of the year. In East Pakistan the 
quality of winter-grown rice is superior to that of the rest of the year be
cause a longer period of sun-drying is possible. 

Nature of Data 
To keep the biases in the price data to a minimum, the field survey in 

East Pakistan during the crop year 1967-68 was conducted with certain 
special efforts. The collectors of' field data recorded prices by the varietal 
names used in the trade of a particular market. Usually each variety of 
rice is sold in 2 lots commonly designated as quality I and quality 2, which 
are determined by the percentages of broken kernels and foreign materials. 
Prices were collected for both these categories under each variety. In addi
tion, the field staff member took a small sample of each categor with a 
recorded price ev.ry fifth week or whenever he judged that the quality on 
a given market day differed significantly from the norm. The varieties and 
categories were graded for inter-market equivalency by several experienced 
rice traders. 

Markets Selected for Collection of Price Data 
Terminal markets 
Of the 4 selected wholesale markets of the Dacca area, Badamtali and 

Zinzira supply most of the rice for metropolitan I -"cca and those suburbs 
within a I15-mile radius. For all practical purposes these two markets can 
be considered a single unit because they are situated almost opposite each 
other on the banks of the Buriganga River. They also share a large num
ber of' the market functionaries. The third market, Madangonj, is located 
on the Shitalkhya River near the river port, Naravanganj. This market 
supplies the consumption needs for the industrial and commercial areas 
along the Shitalkhva River and to the north. The fourth terminal market 
studied was Narsingdhi, which is a large commercial center for jute, fish, 
and textiles located 35 miles northeast of' the city of Dacca. Its demand 
area lies within a radius of 20 to 25 miles of' concentrated population of 
entrepreneurs and industrial wage earners. 
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Major distribution centers in Dinajpur, Rajshahi, Pulhat, Phulbari, Biram
pur, Setabganj, Pirganij, Chirirbandar,Naogaon, and Talora 

These markets are situated in the heartland of 3 of the surplus rice 
producing districts of East Pakistan, and represent a few of tile major 
sources of supply for the 3 large urban centers: Dacca, Chittagong, and 
Khulna. Pulhat is a large milling center situated in an urban area. It does 
not have an open rice market; rather the bargaining, sales, and purchases 
are completed within the confines of the respective mills. Traders or their 
agents from different consuming markets i. East Pakistan negotiate with 
the millers and make their purchases. Participation 1y farmers as mar
keteers of their produce is negligible. 

The markets at Phulbari, Birampur, Setabganj. Pirganj, and Chirir
bandar fall within the same category but are slightly diflfrent fron Pul
hat, since they are located in the center of paddy-growing villages. There 
are specified market days when rice and paddy are sold: at the same time 
there are a few millers who sell directlv to incominu traders. More than 
50'7 of the marketeers are the growers in the surrounding villages. These 
markets combine the functions of village market and direct source of sup
plies to urban markets. 

Naogaon in the district of Rajshahi is a variation of both tie above 
types. It is a secondary center of collection and dispatch to urban areas, but 
unlike Pulhat it does not have any large-scale milling flacilitics. Farmer 
participation is low, and the bulk of the supplies of rice come from several 
village markets in the surrounding area. 

Rice markets in the southern district of Barisal: Banaripara, Betagi, 
Chamta, Neamati, Patuakhali, Boga, Botolbunia, Lebukhali, Maukaran, 
Galachipa, Ulania 

Barisal's only connection with the rest of the province is through water
ways and a recently developed minor road link. Characteristics of the 
markets here are distinctly different from those in the northern districts. 

Banaripara is one of tie largest rice and paddy markets in the province. 
It is another major source of supply to the urban markets in Dacca, Farid
pur, Khulna, and Comilla. All the markets in Barisal are easily accessible 
by riverways, hence itinerant merchants come directly from urban centers 
for purchases. As a result, the supplies from the rural markets bypass the 
usual intermediate assembly and dispatch markets. The markets at 
Galachipa and Ulania are located on almost the southern tip of tile delta, 
in an area made up of small islands. The markets are primary and rural 
in the strictest sense. They do not even have adequate paddy processing 
facilities, and therefore they arc part of the supply hinterland of paddy 
for the northern Barisal markets with processing facilities. 

Matajeehat, Kaharole, and Dhap: 3 village hats in North Bengal 
Matajee hat is situated in the center of the major rice growing area of 

Rajshahi. It is about 19 miles from the big market at Naogaon, with which 
it is connected by a semi-pucca road that allows truck and bus transporta
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tion. Dhap and Kaharole are 2 village markets in the Bogra and Dinajpur 
districts, respectively. Since both have poor road communication with the 
nearby larger markets, bullock carts and horseback are the only modes of 
transportation. They represent a typical East Pakistan rural market. 

Thus we can see that the markets selected for price analysis represent a 
cross-section of all of the different types of markets that exist in the mar
keting system in terms of size, location, and other relevant characteristics. 

Wholesale Price Formation 
In the previous sections we have indicated that the ideal situation of 

perfect correction at a given time between the prices in spatially separated 
markets is not possible, since many of the elements of perfection do not 
exist in as pure a form as is required to constitute a perfectly competitive 
market system (40). First, intermarket product mobility, which includes the 
transportation system, is not perfect. In a situation where slow and under
developed transportation facilities are coupled with imperfect knowledge 
about supply and demand situations in the various markets and conse
quent uncertainty regarding the length of the period during which prices 
in other markets will remain favorable, we have a set of most difficult 
barriers to intermarket product mobility. Secondly, there are transier costs 
for intermarket arbitrage. The magnitude of transportation costs sets the 
limit fbr intermarket price variation without arbitrage. The greater the 
cost of transportation, the lower will be the correlation between the two 
markets. Thirdly, institutional rigidities such as government restriction on 
free movement of commodities can be an additional barrier to perfect 
mobility and result in lower correlation between intermarket price forma
tion. Fourthly, unless there is a highly standardized grading system, the 
conditions of' perfect homogeneity of product are also not fulfilled. It is 
one of the most important factors and one that will almost always result 
in a low intermarket correlation of prices. 

Price data coil "ted during 1967-68 for comparable grades in the various 
markets studied were correlated. If any 2 markets did not have a common 
transaction day, then p1ices for the days nearest to each other during the 
same week were correlated. Since there are considerable differences in the 
basic characteristics between the markets in North Bengal and the district 
of Barisal, the results have been presented in 2 groups. Table 26 shows the 
matrix of correlation coeflicients between the markets in North Bengal and 
the 3 terminal markets in Dacca. Table 27 presents the same information 
for the markets in Barisal ind tile 3 terminal markets in I)acca. Table 28 
shows the frequency distribution of' the regression coefficients. Although in 
the aggregate all the markets show significantly high correlation among 
their prices, certain inportant variations with respect to the individual 
markets are interesting and noteworthy. 

a. 	Correlation among the 3 terminal markets is relatively lower than 
between then and the other intermediate and primary markets. 

b. 	 The secondary distribution markets have high correlation among 
themselve.s. 
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Tae 26. Correlation coefficient between prices of rice in 3 consuming markets in Dacca and 10 markets in Dinajpur, Rajshahi, and Bogra, 
197-68 

TerminalMarkets Phul- Biram- Chirir- Setab- Pir- Pul-bari pur bandar gan j 
Naog- Kahar- Matajee Madan-Narsganj hat oan Ole [ Dhap Hat Dacca gonj ingdhi 

Phulbart .......... 1.00 0.97 0.89 0.94 (.89 0.94 0.90 
 0.93 0.92Birampur .......... 1.00 0.9) 0.94 0.90 0.93 0.97 0.84 0.82 0.91
0.94 0.93 0.93Chirirbandar .. . . 0.92 0.94 0.95 0.88 0.85 0.861.00 0.71 0.93 0.96 0.94Setabganj 0.94 0.94 0.8M 0.91 0.89 0.89 0.86.(.X) 0.90 0.86 0.78 0.84 0.86Pirganj ........... 0.83 0.96 0.78 0.80 0.74
1.00 0.93 0.93 0.92 0.93 0.87 0.93Puthato........... 0.92 0.92 0.92

1.00 0.74 0.94 0.92 0.83 0.96 0.77 0.81Naogaon ........ .. 0.87


1.00 0.85 0.90 0.81 0.90 0.74 0.82 0.82Talora. ... ....... 
 1.00 0.92 0.91 0.93 0.90 0.93 0.85D har . . ........ 
 1.00 0.87 0.88 0.70 0.81 0.86aa . .. . . .... 
Dacca.. ............. 1.00 0.61 0.74 0.73 0.81
 
Madangonj ......... 1.00 0.90 0.76 0.91
 

1.00 0.81 0.86 
Narsingdhi ......... 1.00S o u rce: C tb n o d1.00 
Source: Correlation analysis based on data collected by field staff. Refers to prices for medium-grain rice. 



Table 27. Correlation coefficient between prices of rice in 3 consuming markets in Dacca and 9 markets in Barisal, 1967.68 

Markets 
Terminal 

Banaripara................... 
Chamta....... ............... 
Neamati .......... 

ianar-ipara 

1.00 

Betagi 

0.76 
1.00 

Chamta 

0.90 
0.98 
1.00 

Neamati 

0.93 
0.98 
0.95 

Bga-Abandar 

0.95 
0.95 
0.93 

Botol-bunia 

0.85 
0.92 
0.91 

Patua-khali 

0.94 
0.95 
0.96 

Lebu-kliali 

0.92 
0.95 
0.91 

MauMkaran 

0.93 
0.95 
0.91 

Dacca Igonj 

0.87 0.78 
0.96 0.79 
0.93 0.77 

Isingdhi 

0.80 
0.92 
0.86 

Bogabandar .........Botolbunia...............01.0 
Patua.ali1.00 
Patuakhali ............... 

aukaranl ............. 
Dacca ....... 

.. 

. .... 
.1.00 

1.00 0.95 .91 
0.89 
1.00 

0.94 
0.96 
0.90 

0.92 
0.88 
0.85 
0.92 
1.00 

0.92 
0.87 
0.87 
0.92 
0.96 

0.94 
0.91 
0.85 
0.91 
0.92 

0.80 
0.83 
0.60 
0.83 
0.95 

0.95 
0.91 
0.74 
0.91 
0.89 

1aangn 1.96 0.92 0.94 0.88 
Narsingdhi ............. 

Sourc1:Source: Correlation ana sanalysis based on data collected by field staff. Refers to prices for medium-grain rice. 

1.00 
0.81.00 

0.74 
0.86 



Table 28. Frequency distribution of correlation coefficients between rice markets in East Pakistan, 1967-68 

Markets 

MdangonjDacca & Bar-i l)acca & N. Badantali IBadatali Mangj IN arsind Narsingdhiisal dists. Bengal dists. & Barisal & N. Bengal j & Barisal & N. Bengal I & Barisal I& N. gengal 

percent of "r" with indicated values 
.95 +. .......... .24.0 5.5 11.11 ().(X) 10.0 0.0 9.1 1.0.90,44 ............ 40.9 
 4.4 66.66 27.3 10.0 Ii.7 27.3 23.07
.85-.89 18.18 20.9 22.201 18.111 0.0 16. ti 36.4 46.15.80-.84 .... .. 7.57 15.38 0.0 9.1 40.0 50.1 9.1 15.4.75-79 ....... ..... 4.54 4.39 
 (1.0 18.18 30.0 8.3 0.0 0.0.70-.74 ... . .. . 3.03 8.79 0.0 27.27 0.0 8.3 18.2 15.4.65-.9 0.(X) (. 0.0 1(.X) 0.11 0.0 00.0 0.0.i0.64 ... . 1.50 1.09 0I 0.AX) 10.0 0.0 0.0 0.0.55-.59 . 1.0.0 0.M 0.0 0.11 0.0 0.0 

Number of 
market%, .... .... - 12 14 11 12 11 13 12 14

Number of 
pairs ........ 62 91 9 11 11 12 11 13 

Source: Correlation analysis based on data collected by field staff. Refers to prices for medium-grain rice. 



c. The terminal markets generally show lower correlation with the larger
secondary markets than with the smaller ones. For example, nearly 
78% of the time, the correlation between the Dacca market and the 
Barisal markets shows a coefficient above 0.9; 11% of that time, it is 
above 0.95. The coefficient is lower in only 2 markets, Banaripara 
and Botolbunia. The former is a large market while the latter is 
situated in a small out-of-the-way village. On the other hand, nearly
55% of the time the correlation with the markets in North Bengal 
is below 0.85, of which nearly 46% of the time the coefficient is below 
0.80. The coefficient above 0.90 was for the relatively smaller markets. 
Although one might argue about the statistical significance of such 

divergences between the coefficients, nevertheless the pattern has a notice
able uniformity and may not be just coincidences resulting from data 
problems. Moreover, hese aspects show some variance from an earlier,
similar work by Umea Lele in India (40:165). For example, she found that 
the correlation coefficient between rice prices in West Bengal was always
higher than 0.95 and in sone cases was as high as 0.99. She also found 
high correlation between the prinmary and the terminal markets. Her 
analysis of wheat prices in tile Punjab shows similar results (40:53). On 
the other hand, her study of rice prices in Tamil Nadu shows lower correla
tion for all inarkets while the analysis for Jowar in Maharashtra displays 
a tendency of' high correlation between the primary markets but a sig
nificantly lower correlation between the primary and terminal markets 
(t0:114 & 23). Her justification for very high correlations between rice 
prices in West Bengal is that the prices used refer to the same variety in
all the markets, giving more variety identity, whereas in Tamil Nadu the 
price refers to an aggregation of a number of varieties, resulting in poor
grain identity. In conclusion, however, she said that "given the quality 
of data it will be stretching the point too far to claim that the lower cor
relations are due to varietal differences" (40:166). 

The method by which different varieties were graded for comparability 
for this analysis has been stated. It is true that tile price quotations used 
for this analysis (1o not refer to a particular variety but to a predefined 
set of grade standards and that prices were compared for identical grains 
belonging to an variety. If this nonspecification to variety is a factor in 
lowering the cotrrelation coeflicients, then all tile coefficients between all 
the markets should have shown lower \alues. 

It seeis ilore logical to refer to the characteristics of the markets be
tween which lower correlations are evident. A close look reveals that Dacca 
has lower correlatioms with the larger markets whether tile\ are in Barisal 
01r North Bengal. :lI these markets have 2 features in coninmon: they are 
heavily (lependent om large Aratdars and rice mills, and tile have moder
ate to good storage facilities. Ott the other hand, the markets with which 
IDacca has high correlation represenit a smaller set of markets in which 
laIrge-scahe processing facilities and (or) Aratda''s are conspicuously absent. 
These factors cotuld afl'ect the correlation coefficient in 2 ways. First, the 
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presence of an Aratdar means slightly larger transfer costs because he has 
to be paid an additional commission. Second, in all the markets having 
this particular functionary, the distribution of market shares are signifi
cantly unbalanced. This might have some effect on the nature of the com
petition in these markets and consequently, prices may not always be the 
result of the forces of supply and demand. 

Spatial Price Differentials 
The price spread between costs and margins among the different markets 

in the system was analyzed. The procedure was to compute the parity 
price at the terminal markets at Dacca, Narsingdhi, and Madanganj by 
deducting it from the respective prices, the transportation, and other trans
fer costs involved in the movement of rice from different markets. Con
ceptually, whenever this parity price is higher than the price prevailing 
in the supply hinterland (markets), there should be arbitrage by traders. 
If we assume a competitive market model, tile parity price in a receiving 
market is expected to be equal to the price in supplying markets. 

Components of transfer costs 

Under the existing institutional structure in the East Pakistan rice mar
kets, we can envisage 3 distinct structures of transfer costs depending on 
the nature of the market functionary involved in arbitrage. The first situa
tion is one in which the trader performing arbitrage has to depend on 
Aratdars both at the purchasing and selling centers for acquisition and 
disposal of his stock. The Aratdars, being commission agents, charge him 
commission at both ends, and the trader has a transfer cost function which 
is composed of the actual transportation charges, the actual handling 
charges, and 2 commissions." Ihe second variation is the case of a trader, 
who pays the same expenses but only one commission at the terminal mar
ket. This is true for most of the traders making direct purchases in the 
smaller markets where there is no Aratdar anl where traders buy directly 
from the mills. The third variation is the Aratdar in tileterminal market 
who purchases from other markets through his agents and then sells 
through his wholesale store in tileterminal market. In this situation, trans
fer costs are lowest because the important elements of commission at the 
purchase and sales centers are not part of tilecost function. Under the 
existing situation, the Aratdars at the terminal markets are tileonlv market 
functionaries who can reap the benefits of this direct trading. However, 
although the Aratdar engaged in direct trading (foes not have to pay corn
missions, he incurs certain expenses for management and organization. 

It is difficult to estimate the relative shares of these 3 types of arbitriage. 
However, to see the differences in market spread derived from differences 
in the type of fimnctionary involved, 3 separate estimates were made in 
this analysis. Tables 29 and 30 give details of handling costs and comnnis

hi're w ghing. 
carrier, and allother such inci(entais involved in the rc'rivin inarket. 

'Hfandling charg-s includh p ckaging at purhaiaint 'nter, cariag, it) 
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Table 29. Expenses involved in the purchase and sale in different markets, Dinajpur,
Rajshahi, Bogra and Dacca districts 

Phul- Chirir- Kahar- Matajee
 
Item of expense ba ri bandar Dhap 
 ole hat Naogaon Pulhat 

Sewing, bagging

& weighing ....... 
 0.05* 0.06* 0.06* 0.06*Transport to carrier 0.20" 0.20"* 0.10* 0.20** 

(e) (el 
 (e) (e)

Loading on carrier ..... 005*Unloading from carrier . 0.05 0.05 0.05 0.20
Transport to carrier .... 0. 10 0. 1 
Market 	 charges ....... .. 0.06" 0.05" 0.06 

0.10
 
0.06* 0.10 0.05* 0.00)epreciation on bags . .. 0.05" 0.05" 0.05* 0,05" 0.05* 0.05* 0.05 

a. 	 Total handling
charges:

By buyer ...... 0.(.15 0.15 0.06 0.00 0.10 0.15 0.20By seller ..... ().31 0.31) 0.10 0.16 0.11 0.3t 0.25
I). General colnmission: .
 

By buyer-----. 0.50 0.50 0.12 
 0.12 0.12 0.50 0.50 
By seller 0.01 0.100 1.12 0.00 0.12 0.50 0.50 

c. 	 Total cost:
 
By iver ...... 0.81 1.80 0.20 (1.28 0.23 
 0.81 0.70
BY seller. 0.15 0.15 0).18 0(X) 0.12 0.65 0.75 

t ir 	 - .... .ada.....Narsing..M adan
pir gan" j ora dhi "/ganjIa [ali 

Sewing, bagging
 
& weighing ....... 
 0.06* 0.0* 0.06*Transport to carrier 0.20'* 0,20** 1.20** 0,20** 0. 10* 

l() (e') (e) (e')
 
I nading on carrier. .... ...
 0.05*
Unltoaling (nt carrier (0.05 ((.05 1.05 0.05 0.05 0.05
Transtir! tolmarket 0(.10 11.10 o.10 0.10 0.10 0.10
Market 	 charges. ....... 0.06* ((.(6* 0.15" 0.06* 
 0. 12* 0.05*
)epreciation oi bags . . . 0.05" 0.115* 0.(i* 0.05* (,05* 0.05 * 0.05* 

*i. 	 Toal han(lliig 
charges:

By seller 0.15 0.15 0.15 (0.15 0.15 0.15 0.(X)
By Imse.r 0.31 (.31 0.31 10.31 0.21; 0.23 0.16 

1). (eteral (ctllitt i.,sijlt : 
By btuver .01.5) 1.2.5 (.25 0.50 (1.25 0.50 0.25
By seller" .. ((((0 0.25 0.25 0.25 ((.50 0.50 0.50 

c. 	 Total coq: 
By huver . 0.101 (.56 0.56( 0.81 0.51 0.73 0.-1
By seller 01.I 11(1 (0..0 10.4(0 0.65 0."65 0.50 

Nots: 	 I I )os inotincitil rallsptortaiion clharges it) point ot dispatch.
(hI) R levs per inaund (112,2110iIlls). 
(c) 	 * iIdicates exlienst. itclirted hwe. 
(d) 	 * ntlay ht incurred by eithur luyt. or seller.It'1 	 .. ggrtegall. of first :1 itrnnls. 

Sottrce: Data collected (tlting strvey of rict iarkets. 
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Table 30. 	 Expenses involved in purchase and sale of rice in different Barisal markets 

1,4ea .... Boga. IGalach- I .bukhlt 
Items of expense 	 Banar- Betag,. 

ti 
Botal- Iipa, & 

i 
Patuak

ipara ] C hatnta )tUnia Ulania M'aukaran hali 

Sewing, bagging
& weighing 0.016" 0.016 .(5 ().(Xi" ((Oi 

Transport to carrier ....... 17" 

Loading on carrier .....
 
Unloading from carrier 0. 1)
 
Transport to market ....
 
Market charges....... 0.05o 0.05* 0.05' 0.06 0.05S 0.05"
 
Depreciation on . . . O1.*5 0.05 1105"
bags 0.05 0.05' . 0.05 

a. Total handling 
charges: 

By seller . . . 0.10 00.() 0.0(1 0.00 0.1M O.X) 
By buyer . . . 0.27 0.15 0.16 0.16 01.16 .16 

b. General commission: . 
By buyer 0.25 11.12 0.12 11.12 1.12 0.12 
By seller..... . 0.25 0.12 0.12 0.12 0.12 0.12 

c. Total cost: 
By buyer .0..52 
By seller ...... 0. 5 

0.28 
0.12 

0.28 
1.12 

0(.211 
1).12 

(.28 
0.12 

0.28 
0.12 

Notes: (a) Does not include transportation charges to point of dispatch.
(b) Rupees per maund (82.286 Ibs. 
(c) * indicates expense incurred by buver. 
(d) ** nay be incurred by eithcr buyer or seller. 
(e) Aggregate oJf first I itetts. 

Source: Data collected during survey of rice markets. 

sions as 	 they prevail in the different markets. The functionary on whom 
the incidence of the cost falls is also given. This table shows the actual 
handling costs (including commission) a trader would incur in transferring 
1 maund of rice from one market to another. For example, to transfer I 
maund from Banaripara to I)acca. the trader would have to pay all of 
the expenses as a buyer in the Banaripara market (11.52), and the expenses 
as a seller in Dacca (0.65), plus the actual transport costs. 

Tables 31 and 32 give the matrix of transportatis cost between the dif
ferent markets. 

Based on these cost figures the total cost of transfer between the dif
ferent markets was computed. From that the parity price at different mar
kets in relation to the others was computed as follows: 

Aij = Pi - (Hcij + Tcji + Gci + Gcj) 

where 
A ij = 	parity price of I maund of rice in the ith market in relation 

to the j th market. 

P i = 	wholesale price of I maund of rice at the ith market. 
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Hcji = all handling charges (except commission incurred in moving 
I maund of rice from the jth to the ith market. 

Tcji = actual transportation cost for moving I maund of rice from 
the jth to the ith market. 

Gci = general commission charged by Aratdar at the ith market. 
Gcj = general commission charged by Aratdar at the jth market. 

File actual price spread between any 2 markets would be: 
Spij =Aij - PJ 

where 
Spij = price spread between the ith and the jth market. 
Pj = price injthi market. 

In a competitive model Aij shall alvays be equal to Pj. Tables 33, 34, 
35, and 36 present the frequency distribution of the price spread between 
the 3 terminal markets in Dacca and tile various interior markets in the 
North Bengal and Barisal districts. 

Except for the market at Pirganj in the Dinajpur district, Dacca shows 
a positive margin more than 90'%' of the time with respect to the markets 
in the northern districts. Observing the specific markets, we find that the 
margin varied between 1';and 9',% of the price at the milling center at 
Pulhat 78', of the time, under 2 assumptions: first, that the trader had to 
use commission agents at both ends and that a direct deal between the 
trader at )acca and tile millers at Pulhat existed. However, under the 
latter assumption, 15'; of the time the margin was between 10-19%. On 
an average it appears that the margin as a percentage of wholesale price 
at the other larger markets like Phulbari, Birampur, Naogaon, Chirir
bandar, Talora, and Setabganj lies between 0%' and 14% about 70-75% 
of the time. The incidences of higher margin are insignificant. The patterns
in the smaller markets, like Dhap and Matajee Hat are slightly different 
but not of great signi ficancie. 
The price spreads between l)acca and the markets in Barisal show, on 

the aggregate, positive spreads for about 80% of the time. The negative 
spread ranges from a low of 9', (in Boga) to a high of 15.7';, (in Betagi). 
The spread is positive 87% of the time between Banaripara and Patuak
bali. From 75-80,; of the time the price spread between Dacca and the 
markets at Banaripara, Bogabander, and Patuakhali was between 0% and 
15;, 110-20' of the time it was between 15" and 30(. For 60-65% of the 
time the spread in the smaller markets such as Betagi, Botolbunia, and 
Lebukhali was in the range of 0'," to 15';%, and for 20-25% of the time the 
spread was between I5'; and 30%. The market at Galachipa shows a 
higher marketing spread mainly because it is a distant, isolated area. As a 
matter of flact, it does not dispatch any significant quantity of rice out
side its own consumption area. This is evidence of the positive relationship 
between transport facilities and market perfection. 
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Tabi 31. Cost of transporting rice to Dacca, Madanganj, and Narsingdhi from 11 markets in North Bengal, 1967-68 

Dinajpur Bogra Rajshahi 
Terminal 
markets Biram- Phul-

ba 
Chirir-I 
bandpurbna Pulhat 

Pir-
ganj 

Iae 

'aharo 

tIb
Setab-
a Ta I. 

a Dhap 
NagNaog-
aon 

Matajee
Hat 

rupees per maund 
Dacca .................... 
Madanganj ................ 
Narsingdhi .................. 

1.10 
1.25 
1.10 

1.13 
1.28 
1.10 

1.15 
1.25 
1.10 

1.20 
1.40 
1.29 

1.30 
1.45 
1.35 

1.70 
1.90 
1.80 

1.29 
1.40 
1.27 

0.83 
0.90 
0.85 

1.05 
1.15 
1.15 

1.20 
1.25 
1.10 

1.60 
1.75 
1.60 

Source: Data collected by field staff. 

Table 32. Cost of transporting rice to Dacca, Madanganj. and Narsingdhi from 8 markets in Barisal. 1967-68 

Terminal Banar
markets ipara Betagi Boga Botolbunia IGalachipal Lebukhali Patuakhali Neamati 

rupees per maund 
Dacca ... . . . 0.62 1.30 1.30 1.40 2.00 1.50 1.40 1.10
M adanzanj . .. .......... 0.62 1.30 1.30 1.40 2.00 1.50 1.50 1.30 
Narsingdhi ............ 0.75 1.60 1.50 1.75 2.20 1.70 1.60 1.30 

Source: Data collected by field staff. 



Table 33. Frequency distribution of price spread between Dacca and North Bengal markets, 1967-68 

Spread as 
o, North Bengal marketsOf 

price in
 
markets Birampur Chirirbandar Dhap Kaharole Matajee Hat 
 Naogaon 

(a) (b) (c) (a) (b) (c) (a, (b) (c) (a) (b) (c) (a) (b) (c) (a) (b) (c)
 

frequency expressed as percentage 
-15 & -11 
-10 & -6 ............... 4.3 4.3 4.3-5 & -1 ............. 17.0 11.3 11.3 2.2 2.2 4.3 4.3 4.3 7.8 3.9 3.9
0 & 4 ...... ............. 5.7 3.8 3.8 30.2 32.1 26.4 
 12.5 12.5 10.4 19.6 19.6 21.7 4.3 4.3 2.1 13.7 15.7 13.75 & 9 ..... ............. 17.0 15.1 11.3 30.2 28.3 32.1 18.8 18.8 18.8 19.6 17.4 15.2 31.9 23.4 19.1 
 23.5 17.6 15.710 & 14 .................. 28.3 28.3 26.4


15 & 
11.3 17.0 18.9 31.3 27.1 25.0 37.0 39.1 34.8 31.9 36.2 36.2 39.2 47.1 49.019 .................. 26.4 30.2 32.1 7.5 7.5 6.5 27.1 29.2 
 25.0 110.9 10.9 17.4 19.1 23.4 25.5 3.9 3.9 3.920 & 24 .................. 13.2 13.2 11.3 3.8 3.8 
 3.8 8.3 8.3 16.7 4.3 4.3 4.3 4.3 4.3 8.5 2.0 2.025 & 29 ...... ............. 5.7 5.7 11.3 2.1 4.2 2.1 
 2.2 2.2 2.2 4.3 4.3 4.3 3.9 5.9 3.930 & 34 ...... ............. 1.9 1.9 
 2.1 3.9 2.0 3.935 & 39 ...... ............. 1.9 1.9 3.8 
 2.0 3.9 3.9

40 & 44 
45 & 50 

(Continued on following page) 



7able 33. (C€ntinued) 

North Bengal marketsSpread 	as 
Northengalarket
 

. 

v of 
Benal 	 Phulbari Pulhat alora 

markets 	 (a) (b) (c) (a) (b) (c) (a) b) (c) (a) 

frequency expressed as percentage 

10.6-15 & -11 
13.2-10 & -6 
23.7 - 5 & -1 ............ 15.1 13.5 5.8 5.8 


0 & 4 .. ............. 94 11.3 7.5 53.8 59.6 50.0 15.4 13.5 11.5 23.7 

5 & 9 .. ............. 41.5 9.4 13.2 25.0 25.0 28.8 2fi.9 25.0 25.t0 15.8 


10 & 14 ........ . 18.9 35.8 34.0 
 7.7 7.7 13.5 26.9 28.11 28.8 10.5 


15 & 19 ... ............ 8.4 24.5 24.5 1.9 1.9 25.0 26.9 26.9 0.0 


20 & 24 .... ............. 1.9 13.2 1:1.2 3.8 3.8 5.8 2.6 


25 & 29 ..... .... ......... 3.8 1.9 3.8 1.9 1.9 1.9
 

30 & 34 .. .... ............. 1.9 1.9
 
35 & 39 ............ 1.9 1.9
 
40 & 44 ................
 

2.145 & 50 

Notes: 	 ta) Price spread estimated assuming commission at both ends. 
jb( Price spread estimated assuming commission at one point only. 
(c)Price spread estimated assuming no commission paid. 

Source: Based on data collected by field staff. 

Pirganj 

(b) 

7.9 
13.2 
23.7 
26.3 
132 

13.2 

2.6 

(c) 

5.0 
13.2 
18.4 
34.2 

7.9 
15.8 

2.6 
2.6 

Setabanj 

(a) (b) (c) 

14.9 12.8 10.6 
48.9 46.8 44.7 
21.3 25.5 27.7 
10.6 8.5 10.6 
2.1 4.3 4.3 

2.1 2.1 2.1 



Table 34. Frequency distribution of price spread between Narsingdhi and North Bengal markets, 1g7-68 

Spread as 
% of North Bengal markets 

orice in . .. ..- . . .. .
 
mBengal 
 Birampur Chirirbandar Dhap Kaharole Matajee Hat Naogaon

(a) (b)_(c)_(ab)_(c) (a) (a) (b) (c) (a) (b) (c) (a) (b) (c)
 

frequency expressed as percentage 
-15 & -11 ............. 7.7 5.8 3.8 6.6 6.6 6.7-10 & -6 ............. 19.2 17.3 11.5 
 2.2 2.2 2.2 6.4 6.4 2.1 6.0 6.0

-5 & -1 ............. 7.7 5.8 3.8 34.6 34.6 32.7 18.8 18.8 8.3 20.0 17.8 11.1 19.1 17.0 14.9 24.4 
 22.0 20.00 & 4 ..... ............. 34.6 28.8 21.2 19.2 21.2 30.8 39.6 37.5 
 35.4 37.8 .10.0 37.8 25.5 27.7 27.7 36.0 38.0 34.03 & 9 ..... ............. 32.7 36.5 42.3 15.4 15.4 
 15.4 31.3 31.3 39.6 17.8 17.8 26.7 31.9 31.9 25.5 18.) 12.0 16.010 & 14 ...... ............. 19.2 23.1 25.0 3.8 5.8 1.9 4.2 
 6.3 8.3 8.9 6.7 6.7 14.9 14.9 27.7 12.0 18.0 22.015 & 19 ............. ........ 3.8 3.8 3.8 3.8 4.2 4.2 6.3 6.7 
 8.9 8.9 2.1 2.1 0.0 4.020 - 24 ...... ............. 1.9 1.9 3.8 2.1 
 2.1 2.1 2.1 4.0 4.0 4.0
25 & 29 
30 & 34 
35 & 39 
40 & 44 
45 & 50 

(Continued on following page) 



Table 34. (Continued) 

Spread as
 
% of North Bengal markets
 

price in
 

N.retsl hlbr Puihat Talora Pirganj ()Setabanj(a) (b) (c) (a) (b) (c) (a) (b) (c) (a) (b) (c) 

frequency expressed as percentage 

-15 & -11 .3 ........... 9.8 
 7.9 4.0 31.6 26.3 25.9 6.5 6.5 6.5-10 & -6 ...... ............. 3.8 1.9 1.9 31.4 
 33.3 31.4 1.9 1.9 1.9 10.5 13.2 13.2 21.7 21.7 15.2
-5 & -1 ...... ............. 9.6 9.6 1.9 
 33.3 21.6 23.5 19.2 15.4 9.6 39.5 39.5 21.1 34.8 26.1 28.3

0 & 4 .................. 
 44.2 40.4 32.7 17.6 29.4 31.4 39.5 42.3 38.5 18.4 18.4 34.2 26.1 30.4 34.8
5 & 9 .................. 28.8 26.9 32.7 5.9 3.9 3.9 32.7 32 7 
 36.5 2.6 5.3 4.3 8.7 8.7

10 & 14 ...... ............. 9.6 17.3 25.0 2.0 3.9 5.9 3.8 3.8 9.6 6.5 6.5 6.5
15 & 19 ...... ............. 1.9 1.9 1.9 3.8 3.8 1.9
 
20 & 24 ...... ............. 1.9 1.9 3.8 1.9
 
25 & 29 ...............
 
30 & 34 ...............
 
',5 & 39 ...............
 
40 & 44 ..............
 
45 & 50 ...............
 

No(es: (a) Price spread estimated assuming commission at both ends. 
(b) Price spread estimated assuming commission at one point only. 
jc) Price spread estimated assuming no commission paid. 

Source: Based on data collected by field staff 



Table 35. Frequency distribution of price spread between Dacca, Narsingdhi, and Madanganj and 7 markets in Barisal 
(assuming commission at both ends), 1967-68 

Spread as 
"7of Barisal markets 

price inBarisal Banaripara
(a) (b) (c) 

Betagi
(a) (b) (c) (a) 

Boga
(b) (c) 

Botolbunia 
(a) (b) (c) 

Galachipa
(a) (b) (c) Lbkai

Lebukhali 
(a) (b) (c) 

Patuakhali 
(a) (b) (c) 

frequency expressed as p:-rcentage 
&~-17& 
& 

-5 & 
I) & 

55 & 
1) & 
I5 & 
2o& 
2 & 
ibI 

44)4) & 

45& 

*1, 
II 
-1 
- I 
4 
9 

*4 
19 
24 
2 
14 
1eIl2Al 
4444 .f 

5) 

I 2 
1* 

22 
17 

148 
75 

-,27I' 7 

II2 9 
250 7 
17. I 2. 
77 Q1 
5 8 -5 

.1 1 1 
*8 i9 

4.:: 519 
1*,2*) I') 

1-1 41.9 
715 S4.0 5.9 

I'f6 2*,)) 1,15.7 
21., 14. 23.5 
157 2100 27.5 
-13'5 40 11.8 
2.j 2*) 
2. 

47 
4 5 25.6 
4.5 349 

38.6 25 6 
'22.7 2.4 
182 7.) 
18 
45 

4 6 
4.5 
15,9 

20.5 
43,2 
68 
2.3 

2.)) 
98 

2 1 
25.5 
1), 
91) 
78 
21) 

6*1 
4) 

161 
14 41 
t81)
1,4 
2: 
20 

2.01 

40 
9.8 
1.10 

78 
l(1'6 
27 5 
15.7 

4 
4 1 
82 

41) 22.4 
6*02.))204 

2)1)1 1012 
18 1*16.3 
S8.1 1M1. 
8)) 2)) 
2.0 0.0 

41)0 
I1110 

4fi 
2.1 
41 
IM 

1) 1 
to11 
14.)) 
4.)1 

.VI 
23.1 
21.2 
25.0 
9,6 
1.0 

1.9 
5.8 

9.6 96 
21.2 17.3 
18.., 19.2 
17.3 212 

9.6 11 5 
19 7.7 
:.9 1.9 
A1.1 31I 

4.4 
89 

37.8 
26.7 
17.8 
4.4 

4.4 
8.9 2.2 

22.2 0.0 
31.1 8.9 
28.9 40.0 

8.9 33.3 
I1.1 

Notes: (a) Dacca 
(b) Narsingdhi 
(c) Madanganj 

Source: Based on data collected by field staff. 



Table 3& Frequency distribution of price spread between Dacca, Narsingdhi, and Madanganj and 7 markets in Barisal
(assuming no commission paid), 1967-68 

Spread as
 
' of 
 Barisal markets
 

pri ce i n ] I l u i

Barisal Banaripara Betagi a Botolbunia Galachipa Lebukhali Patuakhali 

_a__(b)__c)_(aa)
(b) (c ) ) b))c((b) b) (c) I (a) (b) (c) (a) (b) (c) 

frequency expressed as percentage 
a) & 16 19 4.0 5.9 46 6 0 40

-15& II . 77 94 tSO 39 21 2.) 78 1 2.2 1.9 
- -10& -6 25)) 38 6.0 20 45 IM8): 2.3 121 20 77 58 44 289 5.8t5& -1 44 154 57 118 1I0 3.4 45 27" 114 78 I ) 78 2)1 4)) 1.15 38 22 20.0 3.8

0& 4 .12 23 1 170 1417 -4) 1 76 364 42 15.425 17 , 171, I 80 17.3 44.2 154 400 37.8
55 & 9 26 4 154 3411 17ti 1811 196 159 4 1 111 255 181) 216 82 I1 23 1 17.3 2511 222 89 25.0
Il0& 14 189 11 113 14 8110 -44 2"10 47 114 14 6 6) 215 40 82 0 -.11 77 154 22.2 22 15.4
I5& 14 75 58 112 235 410 I1 " l 47 45 174 21) 60 27 2A) 212 51 154 8.9 15.4
20 & 24 i8 18 19 5 45 78 410 If,60 61 801H i 3 8 115 11.5 
25 & 29 .18 I8 34 20 7)) 120 163 1811 58 19 1.9.1 & -4 54 381 14.3 24) 1.9 1 935 & 't9 211 t,0 41 -I) .4 1.9 
40 & 44 40 60 
45 & 5) 410 2.0) 41 

Notes: (a) Dacca 
(b)Narsingdhi 
(c)Madanganj
 

Source: Based on data collected by field staff.
 



The price spreads between Narsingdhi and the markets in North Bengal
show a situation different from the one in Dacca. In this case, we find that 
in a large number of instances there existed a negative price spread which 
was even greater in the case of the markets situated in North Dinajpur. 
For example, the spread with Pulhat was between - 15% and - 1'7, 75% 
of the time, with Chirirbandar and Setabganj, 62% of tile time and with 
Pirgani, nearly 817, of the time. Except for the markets at Phulbari (nega
tive for 10"/%of the time) and Birampur (negative for 7% of the time), most 
of the markets provided an unfavorable margin for shipment to Narsingdhi.
These figures are determined with the assumption that trading was done 
by traders through Aratdars at both ends. Narsingdhi displays this ten
dency in its relationship to the markets in Barisal also although to a much 
lesser degree. 

For certain markets in North Bengal, Madanganj shows a negative
spread for 3 to 7'; of the time, only. These markets are Birampur (nega
tive for 3.8%7( of the time), Matajee Hat (negative for 6.4% of the time), 
Naogaon (negative for 7.87 of the time) and Phulbari (negative for 7% of 
the time). On the other hand, there is another set of markets in North 
Bengal, for example, Pulhat (negative 43' of the time), Chirirbandar 
(negative 30' of the time), Pirganj (negative 46% of the time), and 
Setabganj (negative 30%; of the time) where there are significant incidences 
of negative spread. When tile spread was positive, 75% of the time it was 
below 15'7 of the wholesale price at Bhultari, 65% of tile time below 15(/(
of the wholesale price at Birampur, 65'7-of the time below 15( of the price 
at Chirirbandar and Pulhat, 76'7 of the time below 15'%C of tile price at 
Naogaon and Matajee Flat. The incidences of spread higher than 20% 
were insignificantly low. 

The pattern of price spread between Madanganj and the markets in 
Barisal also display the same characteristics: fbr a large number of times 
the price spread is negative, while the positive price spreads are mostly
confined between 0('%and 15'%"- of the price at tile intermediate/primary 
markets. 

Interpretation of the Computed Price Differentials 
This analysis of the price spreads between the 3 Dacca markets and the 

diflfrent markets in Barisal and North Bengal raises 3 important questions: 
a. What is the significance of a negative price spread and how does it 

relate to the real situation in terms of traders' profit and intermarket 
nioven.e lt of, rice? 

b. 	;iven the hypothesis that competition is always less than perfect, 
price spreads between markets will always be higher than the transfer 
costs. However, the important policy issue in question is whether the 
positive price spreads are wide enoigh to indicate gross structural 
imperfections leading to inefficiencies in the pricing lechalism. 

c. Finally, what are the policy implications vis-a-vis the wide spread 
and whether the eflorts and costs are worth the end? 

7:3 



The first question raises the issue of whether the traders perform arbi
trage during periods of negative margins and thereby incur losses. It secms 
that there is no practical way of giving a general answer to these problems 
and yet be consistent with economic rationale especially when the observer 
is not immune from biases in the data. The only realistic alternative is to 
analyze the specific instances with refterence to the specific circumstances. 

The intermarket price spread between )acca and the North Bengal 
and Barisal markets is positive 1'for a significant numher of' tim s and is of 
a moderate magnitude. It may be that a nonstandardized grading system 
caused random errors in the data. 
The instances of negative s)read in the case of Narsingdhi and North 

Bengal display 2 distinct patterns: the greater proportion of' iegative 
spread is in the markets if North l)inaipur. which art not the usual sources 
of supply to this market. On the other hand, in the markets that usually 
make significant supplies to Narsingdhi. like Phullbari, iBiranipur. Talora, 
and Naogaon, the iegative spread is much less evident. 

It should, however, be noted that the North )inaijpur markets show 
more negative spread, both with Dacca and Narsin gdhi, as well as 
Madanganj. These are the more important markets in an area that has 
a demand all over East Pakistan. 

It seems highly improbable that continuing negative margins between 
primary, intermediate. and terminal markets would continually encourage 
intermarket commodity transfer. To assunmc that a trader actually moves 
commodities during those pcriods and continually sufl'ers losses is a nega
tion of the basic concept of economic rationale. ()i the other hand, the 
rice traders are extremelv competelnt and experience d businwss inemn with 
excellent province-wide narket information. TFliciel're. the niargin of'error 
in their selection of' nmarkets t'frarbitrage is also very sniall. I Ience we can 
assume that during the perhiods in whic h the negative spread heitwee in ar
kets is excessive, there is no significant ilioveeniet betwcen theni and there
fore the question of trade'rs incurring hsses during those tines hoes not 
arise. This observatioin is furthcr strengthencd by an analysis of' the ship
ping patterns between these inarkets for the idctitical period, which shows 
that therec was not itiuch arbitrage btwee:i the niarkets that lisplayed 
negative margins. 

The ju estion of losses bec tIh arkets w Iere negaies miiore iclevant in ill 
tive price spreads occur errati'iil lv. The iticgative iprict spreads betwcen 
Dacca and someimarkets are 'xaiiples of' such instac's. lhese are cx
treimely short-term phtnomiena of v'ry little inagtittiole. Ini such cases the 
prospect ol loss by thie( trader is probably rtiiiot. It takes scveral weeks lur 
a consignmnn.it firon North Bvlugal to reach li,c'a. I1f.at a particular time., 
a consigiinit is p~urchased at ati unfavoirable price. it hoes not iiecessarily 
represent a net foss because by th( time the consigninitit reaches its dhesti
iation the market there nay have re overed its own level. 

Whether the wide p'sitive iargins art adv'rselv affecting priig ig c'li. 
ciency, particularly in ternis of resource allocation andiof itcome distribution, 

7.1 
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is a more important and broader policy issue. Detailed analysis of these 
aspects are outside the scope of' this study. However, the small erratic spurs 
of positive margins probably do not affect signalling and income distribu
tion in any significant way. The only real effect may be an increased 
profitability of a certain number of traders who happened to be arbitrag
ing at those times. Secondly, negative margins between certain markets 
may be an indication of' inefficiencies in handling, transportation, storage 
and other environmental weaknesses. These situations call for increased 
invest ments in developing tle infrastructure for Marketiing services, thereby 
strengthening tile competitive forces illthe system. 

Tihe normative and ethical issues of whether tile traders are exploiting 
the consumers and produccers through monopolistic profiteering have to 
be judged in consideration of' tileImethods bV which such profits are es
tilated. For several reasons tilecustolarv methods for computing tile 
intermarket price spread inay not be the most desirable way to estimate 
ihe traders, prlit-loss balance sheets. Price data used for intermarket 
comparisons represent n average of' all transactions and have no reference 
to ally particular consignment. This comparison provides certain inforna
tion regarding tileaverage tendencies of intermarket prices with refeirence 
to transfi'er costs, but this inforntion is not adequate for constructing the 
profit-loss acc ount for traders. More importantlv, tile analyvsis does not 
take into consideration ti t' value and remuneration of the traders' skill and 
expertise. Illa situation where we depart from the norms of' perfect com
petition which clearly set tilelimit of' intermarket price diflerentials, any 
judgment oit tit question of' too wide and mtonopolistic intermarket price 
spreads has to be entirely arbitrary'. 

How('er, itseelus that a marketing margin which is about 15 to 20', 
of tileprice at the point of' origin anoilot a transaction that is completed in 
a mlonth, shows a gross rtate of return that is significantly high to warrant 
further in vestigat ions. 

Chapter VI. Pricing Efficiency in the Marketing 
System: The Nature of Temporal Price Relationships 

Tihe thii llticsurte of' pricing efficiency used in tile prtesent analysis Ie
lates to tilte seasonality of rice prices and its relationship to storage costs. 
Illthe absence of, structoral orr envirom ental inperfections, price dliffer
entials thirougr time should not exceed tiletotal costs involved in carrying 
a stock thiroug tiltstorage period. 'lhe usual procedure is to compare 
tihteprices at both t'rids of' tOft assu ied period of' storage after discounting 
tIlleend price 1 t iltesti inatrd stoiriage costs. The correct ifentification and 
quattification of tl' actual per trit costs of' storage, as well as delineation 
(f tit storage 1eriodf, are tihe crucial f.icets of this analysis. An examination 
of'" the extent of' t'nmporal price v'ariatiots it tit diff'erent rice markets of 
lEast Pakistan will follow ait identificatit and quantification of' tile para-
Ileitcl i-sof stor'age tcosts. 
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Description of a Storage Period9 

In defining a storage season various factors must be considered. First, it 

is heavily dependent on the seasonal pattern of production and tile relative 

importance of the different seasons in the total volume of production. For 

a commodity with a fairly stable and evenly distributed consumption 

demand throughout the year, the crop season that supplies the greatest 

proportion of the total annuai output would be the most relevant deter

minant of the storage period. Secondly, the physical fiacilities of storage 

and the products' resistance to deterioration in quality over time are very 

important determinants of the storage season. The third factor is the 

stockers' expertise in anticipating the supply and demand variables at 

different points of time in the future. Linked with this ability to anticipate 

supply and demand are the questions of business risk, uncertainty, and 

profitability. The fourth and in soim respects the most overriding factor 

is the institutional rigidity resulting from government policies toward stor

age practices. 
In a previous chapter the seasonal pattern of rice production has been 

discussed. To recapitulate: the Anian crop, harvested from November to 

early January, is the major rice crop and is followed by a small crop har

vested during March and April and a relatively larger crop of Aus hiwr

vested during the summer. Except for the Boro-growing districts of' Svnlet 

and Mymensingh. the harvest of Aman has to be stored and marketed 

until the Aus variety comes on the market after 7 or 8 months. In such 

areas the logical storage period would be about 8 months. However, since 

Aus is not a major crop in quantitative terms, its appearance in lhe mar

kets in July and August does not perceptibly afl'ct prices. 'Thc tradcrs 

have no business reason to unload their stocks of Aman rice (in addition 

to some Boro) to coincide with the Aus harvest. On the other hand, because 

of high prices during July and :\uttgust and the impending Aman harvest, 

farmers usually sell their Aus crop immediately after the harvest. Thus the 

traders can carry their stock fron post-Aman harvest through both the 

Boro and Aus harvest and unload it during the preharvest months of 

September, October, and November. A look at the price- situation during 

those months reveals almost weekly fluctuations and a definite, although 

not strong, downward pressure on the price level. 

The primitive way of storing rice in East Pakistan discourages a storage 

period of more than 8 to 10 months. Quality then climinishes bccause 

facilities are damp. lacking in proper a eration and I'unigatio, and are 

located in a warm, humid climate. This is further accentuated by the hi gh 

moisture content of the grain caused by poor drying f*acilitics. Studies on 

optimum storage conditions show that if stored rice has a mtoislture content 

f of slo1lut I ill 


Pakistan otf"sinot arisc at all b leause the t, 'rlollu i sti i istii sonit,'tl ) just

'thcorctically, however, thc questitl crfing t pe'iod fil rite 1ders East 

7 days by 

anv trader H 5 day% fur paddy siured by a hona file imt%,%,or . I Iuwr'cr, I1 l6%ay not be 

fully operative touilh extr'nt of* alt ering ih( Iength ofl ,toratze sei all siglificantll. althowgh 

it irtight have sttllw .ft( ll it 'llm(M- s plriandli by te trader, as lu stortorlttices. 
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exceeding 14) (13'7 for paddy), the temperature is higher than 770 F.,
and relative humidity is above 74' ;, the netabolism of grain tissues and 
growth of microorganisms are inescapable.1 " The traders in East Pakistan,
though unsophisticated, are fully aware of this potential source of the 
qualitative and quantitative loss of stored grain, and most of them said 
that they unload their stocks after no more than 8 or 9 months' storage.
Finally, from past experiences the traders anticipate that prices in the 
postharvest months will be significantly lower than in September, October,
and November. 

These factors indicate little likelihood of carrying the stocks into the 
next crop season and that there is only one important storage period ex
tending from December and January to October and November. For our 
analysis we shall study the seasonal price of rice under the assumptions of 
4 alternative storage periods: 9, 10, II, and 12 months.i 

Monthly Production-Consumption Balance and Optimal
Storage Pattern: An Analysis for the Period 

1959-60 to 1967-68 
In this section we attemlpt to construct a month-end inventory of rice 

supplies firoi doiestic production and to relate it to a possible farmers' 
and private traders, storage pattern. Several assumptions were made in 
constructing this balance. First, the total production of Aus, Aman, and 
Boro were apportioned to the diflerent months during which these crops 
are har'vested. It was assumed that: 10'; of the Aus crop is harvested in
 
June, 20"; in ,July, anti 
70; in August; 30"; of the Aman crop is harvested 
during Noveiiiher. 6('; in I)ecenibur, and 10,; in January; and 10'7 of 
tle l oro crop is harvested in Mlarch, 70';i in April, and 20; in Nav. 
Secondly, it was assu iied that on-nitIitth of the product is used on farm 
for noliiuniall consum1ption, 89'; ofl tle population represents eflective 
consumiption tnits, and thirdly, 0.1i ton is consumed annually by each 
pr' soIn. 

Based oil these assulptions tilt nonth-end inventories for the period
under consideratiti were constructed and the results are presented in table 
37. It shows that froni the month of May, the production and constimp
tion halance fron current production begins to be negative, and except
for tit last 3 y'ears of the period analyzed, ()ctober is the month when 
Ihe deficit is largest. (onversely, )ecember is the month with ilte highest
riet surpIus fr oii dioimestic produiction. Except for lilor exceptions, De
celler, Jan1ary, February, March, and April are tilt- 5 months \vhel there 
is ;t positive prcctio-coislnlptioin balance for tile whole province.

This analysis leads to several concluisions. First, tile most logical period
fcc' Iradeis to begin storage ope auiionls is in lI)eceiitnle, j ai uai , Fehrua1y, 

''"Tcthniic ally ilc'le liclasccr' s acle kicowln iL hygroscopjic ecqucilibcriun .
 
''The 12-mooth ccriotl vclvnds I'tci Iten tr toc Nio, 
 ccvc ihei l -iicimlh ptritwi s from

S)cciclcllic- an .to cccucrv ci Irom 

)cidlc cacndI'chccctc ' h- Noe'nhtc'r. ,cd dtw 9-cc1111111theriod front tchruarI o October.
 

I(),'h ct Jd (to N,,velni , 1h' I - onh ptriods ,Janccarycv Io 
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Table 37. Monthly production consump-ion balance 

East Pakistan, 1959-61) to 1967-68 

million tin. 
June 	 hitI It.". i I -" ., ill PI 7 + 1171 1I17 
JUN 854 I lur 71-) 0,11 I 217 0.11 1 11 , 'o 015' 
Augut 1'4 211 III . 1i4l . Q .t 74271 	 *712 
S'pirell',i W,' M" odp 00 1-- 1 P)1 ~~ "'68 1 0211 hl I2 

(k ,1l-r ilt I 'ui I 1 1 711 I 1 ill 1 112 7, 
Nowrinbr '7, . 4,11 2,0 -4 V, .1.12 1 * I III * *' I Iill 
DJ iefute r .111111 -2 tlt 2 j * 1l0l 711 • 2'17, M t 21, IIt . 1 lImi 
Jarian I - 1'"I -- iiit: 4Vji 2I11t, -2W1t21111 2 117 12 2I1ll Ii 

A.+1 2Jl I Xo.- .1 i 2,1M'tar,Fel I 34' - t411 1 I 1I 8411 . 1 I-04tl11, , 17It? * 12W,",0' .1111 1 V.ll 11 1111ll2 1 	 100111 ; 's, tI ,fil1 •11Mirrth ill € I 55 -n+ * *1212 *2/"liil I 1'1I II 

April Ito, - ti 1 illli I'll ;121 I i*r2 2 I1'll -I I I"..I 711 

Nia, IIQ 0ll po . l'7' • 71, I 122 Il 05
 

Notes: 	Scetext for niehod of derivation. It was aw5,ulned that a net deficit of ,100 million 
tons was carried into June 1959-6(0. 
+ = surplus
 
- = deficit
 

March, and April when the supplies from domestic production are plent
ful and prices are low. Secondly, it good Aus crop has some effect on tie 
overall supply, storage, and price situation, while Boro does not. And 
thirdly, the period fron ,July to October is the optimum time for govern
ment operation of buffer stock to break the prodtuct ion-consttniption deli
cit cycle and hence rising market prices. 

Components of Storage Costs 

Rent 	of facilities 

Estimation of per unit rent is difficult for several reasons. First, most 
storage facilities are usually in the same structure as the trader's office and 
the living quarters of some employees. Secondly, the traders usually own 
the facilities. Consequently, such questions as opportunity cost, imputed
value, and repair costs arise, and it is difficult to obtain correct assess
ment of these items. Thirdly, without information on the actual quantities 
stored, estimates of rent per unit is at best an approximation based on 
capacity. Fourth, it is difficult to take account of the expenses involved in 
the labor costs of supervision, handling, and protection because a number 
of the personnel wht . forin these functions are also engaged in other 
unrelated functions. A. finally, for traders who use the same premises for 
storing a variety of produce and merchandise, estimates of rent incurred 
for individual products become complicated. As such the estimates of 
godown rents have been arrived at by some rough approximations and 
calculations based on discussions with a cross-section of traders. It comes 
to about .09 rupee per month per maund of rice. This figure is close to the 
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one estimated by the Pakistan Department of Marketing Intelligence and 
Agricultural Statistics, according to which an average 0.05 rupee is in
curred as actual godown rent and 0.03 rupee as miscellaneous handling
charges including loading and unloading (54:68). 
Interest on capital
 

In ascertaining the rate of interest that should 
enter into storage cost the
question of the type of storage functionary and the sources of the invested 
funds become relevant. Determining the cost of capital depends on this.
Several alternatives open: couldare one assume that the opportunity cost
of such traders' capital is simply the rate of interest allowed by commer
cial banks on deposits (in Pakistan about 5'(), or that the rate charged by
the banks on short-term advances (in Pakistan about 8/() is the appro
priate one. Others argue that it is the rate of interest prevailing in theprivate money-lending business that should be taken into account. How
ever, as already mentioned, in the absence of more detailed information on
the actual sources of finance for storage operation by traders, these esti
mates have very little practical value. Therefore, in this analysis a rate of
interest of !' per annun (slightly higher the bank andthan rate lower
than the private nioney-lending rate), has been used as a reasonable ap
proximation of the opportunity cost of the traders' investable funds. 
Depreciation of the bag 

This is the most arbitrary of the estimates because no one knows the
actual life span of gunny bags or how long the traders use them. Based on 
the price for newa gunny bag (which is between .4I and 1.6 rupees per
bag), and the traders' estimates (approximation) of the resale value, and
similar estimates made by other researchers, it was assumed that 0.06 rupee 
per month would b a reasonable rate of depreciation (54,40). 

Losses in storage
 

The potential in-store losses are 
 both qualitative and quantitative.
Qualitative losses are the resultstrictly of deterioration in grain quality,
such as discoloration and odor. Quantitative losses may occur from actual 
destruction of grains by rodents, insects, or weevils, as well as from actual
loss in weight front dehydration of' tile grains. 

Qualitative losses in private storage do not seem to be an important
factor in storage ofperation, according to tile consensus of East Pakistan
traders. Most of the traders can determine how long the grain will retain
its proper qualitative aspects just by examining the stock. The traders
reported that they select only those lots of' supplies for storage that pass
their visual and sensory tests of storability. In general, rice that is pro
cessed (parboiled and dried) under less than optimun conditions, deterio
rates faster. The rice fiont the larger mills usually has better storability.
Secondly, the rice that is polished or has the bran removed is susceptible to 
faster quality deterioration. 
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A great number of reports and publications emphasize the large quantity 
loss of grains in storage in underdeveloped countries. The damage is 
usually attributed to insects, rats, rodents, and other such biological agents.
However, interviews with traders show that they were not concerned about 
or even aware of any significant losses arising from insects and rodents. 
Most traders believe that they cannot be more than 2/2% or 3' per annum. 
Without a specific study to determine the extent of such quantitative losses, 
it seems reasonable to accept the estimates offered by the majority of the 
traders. Quantity loss from dehydration is indeterminable, since tie grain
releases moisture during the dry season and absorbs moisture in the rainy 
season, therefore possibly balancing in that alout the end. It is assumed 
estimated 3 storage loss represents all forms of loss as mentioned above 
under normal circumstances. 

The actual seasonal price increase in the various markets may be com
puted in the following manner: 

E(Pti) = Pt, + t (R+I+L+D) 
where 

P = price of I maund of rice stored. 
E(P) = expected price per maund of rice stored. 
t = time (in month; i = 0 to 12 months). 

R = godown rent per maund of rice stored (0.09 rupee). 
I = interest on capital needed for the purchase of I maund of 

rice for storage (97, per annum). 
L = quantity lost over time (37, per annum). 
D = depreciation on sacks (0.06 rupee). 

and SRPti = Pti - E(Pti) 
where SRPti = net seasonal increase in price at period ti. 

Under assumptions of perfect competition SRPti will be equal to 0,
which implies that the seasonal rises in price are just equal to the com
puted cost of storage. 

The results of the analysis have been presented in a series of tables and 
graphs in the following pages. Table :38 shows the net increase inl price 
at the end of the assumed storage periods in the difli'rent markets in Bari
sal. Tablc 39 presents the same information for some markets in North 
BengvI and the markets at l)acca, Narsingdhi, and Madanganij. Table 
40 shows the extent of seasonal price increase in the l)acca market from 
191i tw 1968. Under all 3 assumptions of the possible storage periods, sea
sonal price increases are significantly high. The period beginning with 
March ofrers highest per unit return if net return to investmient in storage
is defined as the net increase in price in period ti in relation to to. Novemt
ber marks the lowest point in net seasonal price dillerences. Figures 7, 8, 
and 9 show the relationship between seaso>nal price in'reas( and storage 
costs in 12 markets in East Pakistan during 1967-68. 
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7ible Y8. Seasonal increase in price expressed as percentage of expected price under alternative assumptions of storage period 
Barisal markets, 1967-68 

to = December to = January to = Februar- to = MarchMarket to = M 
Sept. Oct. Nov. Sept. Oct. Nov. Sept. Oct. Nov. Sept. Oct. Nov. 

percentBanaripara ............. 
 29.1 28.8 18.4 29g.4 28.9 18.5 37.2 36.7 25.6Beta ............ ......... 30.4 34.0 53.4 52.8 40.3
23.0 34.6 37.5Botolunia ......... 26.3 27.7 44.0 32.1 44.0
. 10.9 21.5 17.4 26.5 47.1 34.924.9 20.7 23.5 35.2 30.6Bogabandar ......... 26.8 38.8 34.0
..... 23.3 23.9 1.95 35.9 36.6 12.3 36.5 37.1 12.7 18.8Chamta ............... 31.1 33.2 28.8 33.2 35.3 
44.3 18.6


30.8 39.2 41.3 36.6 52.6Galachipa.............. 21.9 25.5 54.9 49.6
20.4 22.3 25.8 22.0 32.2 36.0 30.4lel)ukhalj .............. 11.5 16.7 43.P 47.8 41.6
9.8 20.2 25.8 23.0 31.3Neamati .............. 29.l 32.6 25.4 
37.5 -K29.2 32.7 38.9 30.5
Y".. 34.4 27.1 28.1 46.0 33.1Patuakhali ........... 0 47.8 34.8
24.2 30.1 5.4 29.2 35.2 9.6 36.1 42.5 15.4 3 47.1 19.1Maukaran .............. 17.9 
 17.9 11.7 28.4 28.3 21.5 36.5 36.4 29.1 4.7 47.7Ulania....................22.5 42.0
25.4 20.4 31.4 31.1 18.4 31.8 34.9 18.7 42.2 45.5 28.0 

Ntxes: to refers to base period of assumed storage season. Sept., Oct., and Nov. are terminal
first '3 columns show by what percent price in Sept., Oct., and 

months for assumed storage season. For example:
Nov. is higher than that in Dec. 

http:Ulania....................22


Table 39. Seasonal increase in price expressed as percentage of expected price under alternative assumptions of storage period
North Bengal markets, 1967-68 

to - December to - January to - February to - March 
Markets 

Sept. Oct. Nov. Sept. Oct. Nov. Sept. Oct. Nov. Sept. Oct. Nov. 

percent 
Badamtali ......... ..... 14.9 8.7 6.4 21.6 14.8 12.4 25.6 18.6 16.2 29.1 22.0 19.4 

3C Birampur ... ......... 23.9 18.1 3.7 24.4 18.7 4.0 26.2 20.3 5.5 31.6 25.4 10.0to 	 Chirirbandar ....... 25.6 16.4 9.1 18.9 10.3 3.2 21.2 12.4 5.1 31.2 21.5 13 7
 
Dhap ..... .......... 16.7 16.9 3.2 20.8 21.1 6.7 28.1 28.4 13.1 29.2 29.8 14.1
 
Kaharole............ 
 .. .. 	 27.9 24.7 11.9 29.7 26.7 13.4 31.5 28.4 14.0Madanganj ...... 36.0 5.3 .72 33.5 3.24 .85 36.9 1.6 45.6 12.6 7.9
Mataier Hat ....... 16.6 19.1 11.5 13.5 15.9 8.7 20.0 22.6 14.8 23.5 26.1 18.1
Naotaon ....... 19.9 9.0 6.4 20.4 9.8 -5.4 27.5 	 16.2 0.0 28.9 17.5 .92
NarNimzdhi..... 23.0 22.4 11.4 28.6 27.9 11.5 29.4 28.7 12.1 22.3 21.7 6.0Pulhat .. . 15.6 16.5 10.1 16.8 17.7 10.9 17.6 18.5 11.7 28.1 29.1 21.6
Phulbari 21.3 23.5 6.8 19.8 21.8 5.3 23.2 25.3 8.4 29.4 31.5 13.7 
Talora. ....... 14.6 12.3 2.1 22.1 19.5 8.3 30.5 27.6 15.9 31.4 28.5 16.7
 

tNotes: o reters to base period of assumed storage"season. Sept.. Oct , and Nov. are terminal months for assumed storage season. For example:
first 3 columns show by what percent price in Sept.. Oct., and Nov. is higher than that in Dec. 



Table 40. Seasonal increase in price expressed as percentage of expected price under alternative assumptions of storage period 
Dacca market. 1966-68
 

to =December to =January. to February 
 to M .Market•
 
-Sept. Oct. Nov. Sept. 
 Oct. Nov. Sept. Oct. Nov. Sept. Oct. Nov. 

Badamtali ............ .. ..-- 8.4 5.5 3.0percent 7. 4.0 1.6 
66)9.7 6.7 4.3

Badamtali .............. -1.5 
 -3.9 -5.6 6.2 3.5 1.6 6.7 4.0 2.1 7.7 5.2 3.0C66-'67)
Badamtali ............. 14.9 8.7 6.4 
 21.6 14.8 12.4 25.6 18.6 16.2 29.1 22.0 19.4(67-68) 

Notes: to refers to base period of assumed storage season. Sept., Oct., and Nov. are terminal months for assumed storagefirst 3 columns show by what percent price in Sept., Oct., and Nov. is higher than that in Dec. 
season. For example: 
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Aman crop appears sometime during December. 
However, the districts in North Bengal have a significantly important 

Aus crop, a part of which appears in the markets (luring July and August. 
This means that some additional supplies are pumped into the marketing 
channel at a time when prices are rising, which slows down the rate of 
increase. The storage operators know that the downswing in price precedes 
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the advent of Aman crop, so they begin unloading their stocks in Septem
ber. This results in the highest seasonal price difference in September. In 
short, the Aus crop slows down the rate of growth in price as well as ad
vances the time for highest seasonal price increase. Apart from this, the 
Aman crop in North Bengal is harvested and marketed slightly earlier 
than in the Barisal district. 

Using price data from the East Pakistan Bureau of Statistics as a basis,
the seasonal price variation for the period 1958-69 was also computed for 
the Dacca market (figs. 10 and 11). These data show that, except for 1962,
seasonal prices have increased to a substantially higher level than the ex
pected price. Secondly, there has been a steady trend toward a higher
wholesale price of rice at Dacca, with sharp increases since 1966. On the 
whole, the price movements at the Dacca market over the last 10 years 
show a significantly high seasonal price increase, which is sufficient to 
warrant further investigation into this area. Since the hypothesis of signifi
cant interrelationship among the various markets has been established, it 
may also be concluded from the 10-year data for tile Dacca market that 
all other markets also had similar seasonal price patterns in the past. 

As in the case of excessive intermarket price spread, intertemporal price 
increases also raise the basic question regarding market imperfection: do 
the traders have monopoly power to influence price increases through time, 
and do high seasonal price increases present a prima facie case for conclud
ing that traders earn abnormal profits from storage operation. Needless to 
say, the present status of knowledge as well as available data do not allow 
judgments on these issues. However, if the traders have a reasonably correct 
knowledge about the future, they would probably be induced to buy dur
ing the months of Jnuary, February, and March and sell during Septem
ber, October, and November ard thus make lucrative profits. On the other 
hand, our knowledge of the functionary performing the bulk of the storage 
is so limited that it is difficult to determine who are the actual beneficiaries 
of such seasonal price increases. The fact that seasonal price increases are 
as strong in the rural markets as in the larger ones, makes the theory that 
the monopoly power of the traders and stockists causes the acute seasonal 
price increase highly debatable. T'his doubt is further reinforced by the 
lact that as tile harvest season approaches, prices start declining rapidly, 
and when the harvest enters the market, prices drop sharply, thus proving 
that tile forces of supply and demand are indeed in operation. 

One brief concluding note regarding the computation of costs. There is 
no way that tie present analysis could include the costs of labor and 
rnanagenrtr in the computations. Rice traders have decades of expertise 
and experience in the business. Without a correct valuation of their skills, 
any conclusions based on thet customary methods of computation of 
teinporal price variations may not reflect the real situation with respect 
to traders' profits. At best it gives us some indications regarding certain 
tendencies and mnlore inmportaitly points toward the complexity of tile s)y

tin and the ineed Ifor cautio in making general izat ions. 
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Chapter VII. Summary and Conclusions 
Since the early fifties, agricultural product and factor markets in under

developed countries have been the subject of substantial interest and 
analysis by development economists. This has been an outgrowth of the 
recognition of the positive relationships and interaction between the goals 
of development planning and the efficiency of the marketing system in 
traditional economies. The concern of many policy makers and develop
ment administrators in underdeveloped countries for an efficient nmarket
ing system is indicated by the amount of human and nonhuman resources 
that are devoted to marketing improvement programs. However, knowledge 
of the structure, conduct, and performance of the traditional marketing 
systems is scant, and a majority of the marketing improvement programs 
as well as the price policies are based on incorrect appraisals of the existing 
situation. This study on the rice marketing in East Pakistan was under
taken to bring out empirically the salient organizational, institutional, and 
functional features, to analye the system in terms of efficiency and per
formance, and thus provide a basis for public policies in marketing. 

Major Conclusions 

Institutional aspects 

Rice marketing in East Pakistan is carried on by a large number of 
processors, Beparies, Dalals, Farias, and Aratdars. In the large intermediate 
and terminal markets, Aratdars are the dominant market functionaries 
providing a variety of services such as financing, purchasing and(or) sell
ing, storage, and other facilitative services to the buyers and the sellers. 

The processing sector is composed of about 100 large rice mills and a 
rapidly growing small-scale industry of husking machines. While the former 
firms are characterized by virtual stagnation and nonprogressiveness, poor 
plant utilization, and antiquated technology, the latter have been growing 
in number significantly during the last decade. The large mills are heavily 
concentrated in the northern districts, particularly in the I)inajpur district. 

The analysis of the internal shipping pattern clearly demonstrates that 
the rational development of the present system is commensurate with the 
available transportation facilities and the dictates of topography. Transfer 
of rice and paddy from the surplus-producing areas to the consuming areas 
is by the most direct and economic routes. Consequently, government 
actions to regulate interregional commodity transfer hardly seem ecoionmi
cally reasonable. In the event of strong economic forces working to control 
a pattern of transfer, the government's limited enforcing staff would be 
virtually useless. In addition, arbitrage in response to spa'al price differ
entials is a factor vitally important to achieving pricing efficiency. Any 
institutional rigidity that inhibits free commodity movements inletlect 
introduces additional sources of market imperfection. Therefore, this repre
sents one of the areas where a goverrnmen shuiman and financia! resources 
would be committed to the most unproductive uses. 
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Nature of competition in private trade 

Three measures of pricing efficiency were used to test the hypotheses of 
competitive pricing in the system. Using the data collected during 1967-68, 
correlation coefficients for prices between pairs of markets on a particular 
day for a particular grade of rice were computed. Most of these markets 
showed quite high correlation, suggesting tih3t prices in spatially separated 
markets move in unison. Some variations were observed, however, in the 
magnitude of the "r" between certain pairs of markets. For example: cor
relations between tile 3 terminal markets and the smaller interior markets 
were always higher than those between the terminal markets and the larger 
intermediate markets. It was lower only in relative terms, since in absolute 
terms the correlations were still quite high. 

On the basis of price data collected by the East Pakistan Bureau of 
Statistics, a similar analysis was done for 10 different markets for 1966 and 
1967. The results failed to show any noteworthy correlation, which again 
emphasizes the need for utmost caution in using secondary data to analyze 
pricing efficiency. 

Analysis of interniarket price differentials as well as intertemporal price 
increase shows that such variations during the year under consideration 
were higher than the cost of transfer and storage respectively. By the norms 
of a competitive market model, this suggests evidence of excess profit for 
the relevant market functionaries. However, in the absence of more de
tailed business and transaction data and, more importantly, a proper 
valuation of tile skill and time of tile trader, computation of profits in 
this manner may be a grossly imperfect method of measuring market im
perfections. 
The real issue is not whether the trader earns any supernormal profits; 

rather the crux of the problem is whether the price differentials are large 
enough to weaken and distort tile proper role of price as an allocator of 
resources and a distributor of income. The other issues center on tne ques
tions related to policy implications for reducing wide seasonal and spatial 
price differentials because high price variations possibly increase social 
and consumer costs. 

As far as the price differentials are concerned, tile data failed to demon
strate that oligopolistic elements in the trade caused itchronic condition 
of excessively wide margins and costs. Since, in the long run, it is the stable 
and wide shifts in prices, margins, costs - and therefore the functional 
shares - that are tileimportant forces jeopardizing tile functional efficiency 
of price in a market economy, short-term and marginal changes in these 
variables should be of no gleat concern to tile s'stem. 

If, however, fron tihe viewpoint of cousuiiers, and prodluce'rs welfare, 

any suclh price (lifelrei tials are considered to be of undesirable lagnitude, 

restrictive inieasures oil pri\ate trade may not be tihe best way to reduce 

theni. Rather, public policies toward building the infrastructure for changes 

in the marketing institutions, investments in transport development and 
storage, assistance in the adoption of cost-reducing and efficiency-increasing 
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technological changes, standardization of the products, and other such 
facilitative measures may well be the most powerful tools for achieving 
such objectives. 
Market structure variables 

The rice markets at the terminal as well as the intermediate dispatch 
centers are characterized by a small number of Aratdars, with a high degree 
of concentration in respect to size distribution. Although tile lack of requi
site data made detailed estimates of the concentration ratio impossible, 
discussion with traders and other people in a locality, as well as direct 
observation of the functioning of the markets, produced some approximate 
judgments on these aspects. It seems that in the markets where Aratdars 
are the dominant functionaries, about 80 of the total volume is handled 
by about one-third of the total number of Aratdars. This shows a signifi
cantly high level of oligopolistic as well as oligopsonistic concentration 
and, on the basis of existing theories of structure, conduct. and perfor
mance, it could be labeled as an aberration of a competitive situation. Yet, 
close observations of the functioning of this structure in the different 
markets do not indicate a prevailing lack of ethics in pricing and other 
aspects of market conduct. This view is supported by the intercorrelated 
price formations at the wholesale level among spatially separated markets. 
However, the validity of such deductions may be questioned because inter
market correlations can also be a result of collusion, not simply cornmpeti
tion. In such cases one should examine the environmental conditions in 
which the sellers and buyers operate to determine which alternative is 
the more likely. Collusion among traders in a small market may be pos
sible, but to 'ave an intermarket network of collusion in anl entire country 
is doubtful. 

However, this kind of concentrated market structure contains certain 
potentials for the degeneration of tie framework of competition. Thei 
barriers to entry seem to be one of' the most important factors that might 
undercut competition. At the Aratdar level, knowledge of the trade, tradi
tiofi, reputation, business contacts, and capital repreient some of the most 
diflicult barriers. '[he effectiveness of these barriers is possibly reflected in 
the static number of Aratdars in tle(different markets through tle decades. 
Secondly, the extent toi which the clients of the Ara tdars provide them with 
a captive market is not known because tlie are heavily dependent on the 
Aratdars for credit, warehousirg, and other such facilities. Another area for 
investigation is the extent of the unethical conduct of Ihl' Aratdar-cuni
traders when they charge commriussions even oi sales of their own consign
mients. 

As far as tie small traders like [arias and I)alals are cccerned, neither 
capital nor knowledge seems to he a harrier to entry. "l'lie particular and 
special relationship between thien anI die Aratdars apparently eases the 
usual barriers. 

Most ,f the large rice mills fhall in the saine capacity category and hence 
the relative market shares Ir tie individual mills are more a function of 
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the volume of paddy milled than of the facilities or resources owned. How
ever, lack of capital and managerial ability may restrict adequate pur
chases of raw materials and therefore result in disproportionate market 
shares, in spite of equal plant capacities. 
Efficacy of government policy towards private trade and government
participation in the marketing system 

Although tile public sector handles only about 4-5'7 of the total net
supply of rice during year, its total effect thea on marketing system is
much more significant because it handles ntarlv 50'7 of all food grains
entering the marketing channels. Therefore the impact of government
pricing and distribution policies on production prices and other related 
variables must be studied carefully, especially the effect of procurement
prices on the producing areas and of ration prices on urban areas.
 

Government restrictions on private trade have been 
 based on considera
tions that cannot stand the rigor of economic reasoning. For example, the
7-day Antihoarding Act is an example of an extremely impractical mea
sure. Some traders contend that its effect in the producing areas is a heavypost-harvest glut in market arrivals. Traders in the intermediate market 
cannot buy in large quantities since transportation bottlenecks may notallow them to dispatch thelpurchases within 7 days. This leads to a smaller
"real or artificial" demand that gluts the market. The millers in North
Bengal complain that this act prevents their buying paddy !:-large quanti
ties during the dry winter months and storing it for milling at a later time.
It affects their plant utilization level during the slack periods. These may
well be the extreme cases; possibly the Act itself is inoperative. Enforce
ment through low-paid inspectors is a very diflicult job. Usually the traders
switch godowns before the inspectors come or else they buy them off.

Another food department regulation allows license holdlers to purchase
rice and paddy from any place in East Pakistan but designates the selling 
areas. It is diflicult to find the economic rationale for this, although the 
ill effect; can be easilv visualized. First, it imposes restrictions on the

traders' freedom of arbitrage, which means that intermarket commodity

transfer in response to changes in demand will either not take place or be
slow. Understanding this, the traders have frankly complained that the 
temporary price rise in consuming centers, caused by supply-demand im
balance, cannot be halted quickly because the markets nearest to the crisis 
area are actually often th fairthest because of the regulatory provisions.
This means the consumers have to bear tile cost of a prolonged price in
crease. Secondly, it is not known on what basis selling areas are designated
and how til,number of traders allowed to sell in that particular area is
dletermined. Traclers complain that either too many traders are designated
for a particular area, which creates a glut, or too few, which results in an
inadequate and inefficient operation. Thirdly, the arrival data for Dacca
for the last 3 years show that year-to-year variations in the shipping pat
tern are justiliable, but that constant readjustments of the delineated ship
ping areas are necessarv. 
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There are many small traders who work without a license possibly be
cause of the bureaucratic problems involved in issuing such licenses. 
Without a license for trading in food grains, the smaller traders usually 
use the name of some license-holders in the selling or buying areas for their 
transactions. This may be a factor that puts this group of traders in a poor 
position for bargaining with their benefactors. 

However, during the decades when the Directorate of Agricultural Mar
keting and the Department of Food have been functioning in the admin
istrative setup of the East Pakistan government, few human and nonhuman 
resources have been devoted toward pcoviding basic facilitative services 
to the marketing institutions. For example, no serious attempts were ever 
made to initiate, develop, and implement a grading system for rice. Al
though the grades evolved by the traders are fairly well understood by 
those engaged in the system, the establishment of such vague standards 
may bar entry to new traders, as yet unacquainted with these skills. 
Secondly, it might also make it difficult for the farmers to understand 
prices. In addition, in the absence of standardization it is difficult to 
achieve economies in processing, tranisportation, and storage through bulk 
handling. 

The processing sector and its inherent economic problems have never 
been dealt with adequately. The government could give incentives as well 
as some leadership in the modernization of the milling sector. 

To attain the overall objectives of providing efficient marketing services 
for producers as well as consumers, the public sector has to reorient its 
attitude toward the private trading sector. Provision of nonrestrictive and 
facilitative services to the existing marketing institutions, and investments 
in building the infrastructure for efficient marketing should be the corner
stone of marketing improvement programs. Currently, one such service 
that is provided involves the dissemination of market information. How
ever, the market functionaries rarely use these services because the collection 
of market information is inefficient. 

Modernization, expansion, and supply elasticities of marketing services 

These questions assume great significance in a dynamic economy ex
periencing rapid technological breakthroughs in the production frontiers. 
The ability to modernize and expand depends on a host of interrelated 
factors such as the supply of capital and entrepreneurship, social infra
structure, and changes in the consumers' demand for marketing services. 
It is therefore difficult to generalize on the propensity of an existing 
structure to adjust itself to future changes. 

The rudimentary and nonspecialized manner in which the present mar
keting services are provided makes their supplies fairly elastic. In spite of 
this, substantial increases in the net marketable surplus of rice in East 
Pakistan might be accompanied by a storage bottleneck particularly at the 
level of small- and medium-sized farmers. The fact that primary village 
markets have no storage facilities and that rural transportation is poor, 
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may present difficult marketing problems particularly during the post
harvest months. The storage facilities at the private traders' level are also 
inadequate for long-term storage requirements. 

The supply of services by the market functionaries possibly has high
elasticities at the lower trade level, involving Bepari, Faria, and Dalal, but 
at the Aratdar level, the need for large capital and other requirements 
make entry in the markets difficult. Consequently, one might expect to see 
a higher business concentration among Aratdars as well as a spatial inte
gration of business by them as a result of changes in the volume of mar
keted surplus. Even in the existing structure, such spatial expansion and 
integration of business by Aratdars is noticeable. 

The way the public sector performs its role as a marketer of food-grains 
leaves much to be desired. Apart from the inefficiencies observed in the 
physical handling of the product, the pricing and distribution policies of 
tile public sector are also inconsistent. In spite of much better storage fa
cilities, qualitative as well as quantitative losses from government storage
operations are much higher than those in the private trade (56: table 51).
Secondly, subsidized rice sales to all, not just the low, income groups are 
inconsistent with the accepted objectives of food subsidies to urban and 
semi-urban populations. Similarly, identical prices for government-sold 
rice in all locations show that the pricing decisions ignore the differences 
in cost of transportation and handling. In some locations, consumers are 
given larger subsidies while in others they are -taxed." Finally, procure
ment prices that are always substantially lower than the free market price
in effect represent monopolistic exploitation of producers in the procure
ment zones, which leads to all forms of' clandestine marketing practices on 
the part of tilt farmers as well as tile traders. Since the compulsory pro
curement zones encompass nearly 4imillion acres of land, much of which 
is in the major rice producing ar,.as of the province, it is important to 
consider the economic eflects of such pricing policies. 

Bottlenecks in the social infrastructure, particularly transportation, may 
cause the most serious marketing problem. It is likely to be more acute in 
the northern and western rice surplus areas than it would be in the 
southern delta areas, where the large rice traders are investing in river 
transportation because this is the easiest means of transportation. Recently, 
the use of' faster mechanized water vehicles for moving rice from the delta 
areas has increased, a trend that is likely to continue. However, the pre
doninance of' railways in the northern districts makes the private sector's 
etloirts to improve the system unimportant. Trucking is still expensive for 
long-distance halIs, and unless this mode of' transport grows rapidly or the 
rolling stock and theirailwav management imlprove markedlv, transporta
tion froin northern surpls areas may be a very complex marketing prob
leln in tilefluture. 

The stress on the processingti sector may grow out of' 2 pheionena: rapid
increase in production and changes iin consumer demands. The growth 
record of' the sinall husking machines in rural areas demonstrates the 
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probability that this sector will expand fast enough to meet the needs of 
increased production. The relatively small capital requirements, as well 
as low operating expenses, make them ideal busine.,s enterprises for large
rural landholders. However, the question of modernizing the present plant 
,acilities, particularly at the large rice miils. is linked with the question 
of product improvement as well as industr, performance. By using rubber
roller, sheller-type milling equipment and improved parboiling and drying 
facilities, the total outturn as well as the quality of rice can be expected 
to improve. However, the qualitative gains may be important only if' there 
is a strong consumer demand in the domestic market for better processed
rice or if there is an exportable surplus in the marketing system. It must 
be firmly established that either or both of these situations prevail suffi
ciently to warrant major modernization in the milling sector. Alternatively, 
it must be clearly demonstrated that such investments, a large number of 
which involve scarce foreign exchanges, will increase the total supply of 
processed rice enough to justify the resource commitment. As of now, the 
knowledge of the economies of modernizing rice mills is inadequate; re
search on rice marketing in underdeveloped areas would therefore be 
useful. 

The Aratdars and the rice millers undoubtedly have command over 
substantial capital and investable funds. It is necessary to evolve an in
centive program thrnugh which these untapped reserves of private capital 
could be drawn upon not only for modernizing the existing marketing 
institutions but also for the production sectors. 
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Appendix I. 
Appendix table I. Arrivals of rice at the Zinzira market classified by sources 

December 196, to November 1968 

Sources 

Quantity in 
Market and district 1000 maunds Percentages 

Kahahlo, Bogra .................. 
 . 587 10.2Naogaon, Ralshahi ....... 
 ..................

Subtotal (North Bengal) 748 12.9 .... ............ 1,335 23.1
 

Patuakhali. Barisal ...... ................... 
 1,759 30.4Ban,.sipara, Barisal . ..... .................
Neantati, Barisal ........ 875 15.1
................... 
 50 0.9Antua, Barisal ....... ..................... 200 3.4
 
Subtotal (Barisal) ...... ............... 2,884 
 49.9 

M irkadin, Dacca ...... ................... 1,146 19.8

Katnalaghat, Dacca ................... 
 57 1.0
M adanganj, I)acca .................... 
 92 1.6
 

Subtotal (lDacca) ...... ................ 1,295 22.4

Comilla. Comilla ....... 
 .................... 
 229 4.0
Other markets, other districts ............ 35 .9 

Subtotal tC'omilla and others) ........ 264 4.6 
Total ......................
 5,778 

Source: I)ata collected by field stale 
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ApPendixfigure 1. Weekly arrivals and dispatches at 7inzira Market, 1967-68. 
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Appendix table 2. Arrivals of rice at the Badamtali market classified by sources 
December 1,67 to November 1968 

Sources
 
Quantity in 

Market and district 1000 maunds Percentage 

Kahaloo, Bogra ........ .................... 765 14.1
 
Dinajpur, Dinajpur ....... .................. 1,142 21.0
 
Naogaon, Rajshahi ....... ................... 22 .4
 

Subtotal (North Bengal) ..... ........... 1,929 35.5
 

Ftan!-. ;para, Barisal ....... .................. 1,233 22.7
 
Patuakhali, Barisal..... ................... ,846 34.0
 
Chamta-Neamati, Barisal ..... ............... . 48 .9
 

Subtotal (Barisal) ...... ............... 3,127 57.6
 

Mirkadim, Dacca ....... ................... 56 1.0
 
Madanganj, Dacca ....... .................. 91 1.7
 

Subtotal (Dacca) ...... ................ 147 2.7
 

Comilla, Comilla ....... .................... 215 4.0
 
Ashuganj, Comilla ........ ................... 17 .3
 

Subtotal (Comilla) ...... ............... 232 4.3
 

Total ...................... 5,435
 

Source: Data collected by field staff. 
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Appn1dixfigure 2. Weekly arrivals and dispatches at Badamtaii Market, 1967-68. 
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Appendix table 3. Combined arrivals Atthe 2 Dacca wholesale markets, classified by districts 
December 

Source 

Bogra ......... .......................... 

l)inajpur ........ ........................ 

Raishahi ......... ........................ 


Subtotal (North Bengal) ..... 

Barisal ........ .......................... 

Dacca (neighboring markets) ...... 

1967 to November 1968 

........... 


............

Comilla ......... ........................ 

Grand total ....... .................. 

Source: Data collected by field staff. 

lppendix table 4. Arrival data for I Aratdar-cum-trader 
districts 

1966 and 1967 

Year and source 

I.°fi6 
Barisal ................. ............................ 
Bogra ......... .......................... 
Dinajpur ......... ........................ 
Comilla ........ ......................... 

Total ........ ...................... 

2967
 
Barisal ......... .......................... 

Bogra ......... .......................... 

Dinajpur ......... ........................ 

Comilla ........ ......................... 


Total. ...................... 


Source: Data supplied by I trader at Dacca. 
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Quantity in Percentage
100 maunds of total 

1,352 12.05 
1,142 10.18 

770 6.86 

3,264 29.09 

6,011 53.60
 
1,442 12.86
 

496 4.42
 

11,213 

in Badamtali market, classified by 

Quantity in 

100 maunds Percentage 

845 42.8 
446 22.6 
636 32.3 
45 2.3 

1,972 100.0 

725 38.9
 
433 23.2
 
466 25.1
 
239 12.8 

1,863 100.0 



Appendix table 5. Dispatches from Badamtali and Zinzira markets classified by destinations
 
December 1967 to November 1968
 

Quantity in I
Destination 0 mands Percentage 

Metropolitan Dacca 
and suburbs ...... ..................... 5,742 91.14
 

Tongi ....... . .......................... 460 7.3
 
Joydevpur. . .... . .............. 28 .3
 
Chittagong ........ ....................... 14 .3
 
Kaligonj. .. . . ... ......... . . . 4.t .7
 
Atti and Madangarj ...... .................. 12 .2


Tot al . . . . . . . . . . . . . . . . . . .. .. 6,3.00
 
*rtl.........................,.................
 

Source: Data collected by field stall. 

Appendix table 6. Sources of arrival of rice classified by markets and districts, Madanganj, 
December 1967 to November 1968 

Sources 

Quantity in 
Market and district 100 maunds Percentage 

Eliotganj, Barisal ....... .................... 566 5.5
 
Patuakhali, Barisal ...... ................... 1,401 13.7
 
Boga, Barisal ..... ...................... . .. 426 4.2
 
Banaripara, Barisal ....... .................. 1,191 11.6
 
Mirerhat, Barisal ....... .................... 836 8.2 
Satla, Barisal ........ ...................... 3,131 30.6 
Other markets 

in Barisal, Barisal ....... .................. 358 3.5
 

Subtotal (Barisal) ...... ............... 7,909 77.3
 

Local mills, Dacca ...... ................... 1,408 13.7
 
Naogaon, Rajshahi ....... ................... 631 6.1
 
Alisarganj, Sylhet ....... ................... 331 3.2
 

Grand total ...... ................... 10,247
 

Source: Data collected by field investigator. 
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Appendix table 7. Rice dispatches from Madanganj
 
December 1967 to November 1968
 

Destination 

Naravanganj ........ ...................... 

Adamjee Nagar ......... .................. 

Ghorashal ........ ........................ 

Kapasia .......... ..................... 

Charsindur ....... ...................... 

Dernra ........ .......................... 

Kaligan i. ......... ........................ 

Lakpur ......... .........................
Monohardi ........ ....................... 

Baillapara ........ ........................ 

Other areaws .......................
....... 


rotal ........ ...................... 


Source: 	 Daia collected by field investigator. 

Quantity in 

100 maunds Percentage 

3,036 20.8 
1,742 12.0 
1,490 10.2 
1,385 9.6 

.839 5.8 
1,652 11.3 

676 4.6 
708 4.9596 4.1 
779 5.3 

1,662 11.4 

14,565 100.0 

Appendix table 8. Sources of supply for Narsingdhi classified by districts
 
December 1. 7 to November 1968 (tp to 3rd week)'
 

Soturce district 

Dinajpur ......... ........................ 

Bogra ....... .......................... 

Mymensingh. .......... .................

Sylihet ........ .......................... 

Comilla ........ ......................... 

Barisal ........ .......................... 


"lOtal ........ ...................... 


Source-	 Data collected by field staff. Arrivals 
from Naogaon. 
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Quantity in 

100 maunds Percentae 

629 8.5 
2,202 29.8 
1,404
1,100 

19.0 
14.8 

1,507 20.4 
557 7.5 

7,399 100.0 

recorded under Bogra also include arrivals 
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Appendix figure 3. Weekly arrivals and dispatches at Narsingdhi and Madanganj Markets, 
1967-68. 

Appendix table 9. Recorded dispatch to Khulna from certain markets studied
 
December 1967 to November 1968
 

Source 	 Destination 

Market and district Khulna_ - [)aulatpur Bagherhat Total[ 
10 maunds 

Banaripara, Barisal ........... 5 (.6)-- 3,388(4.2) 3,892
Birampur, Dinajpur ............. 1,520(4.0) 1,520
Chirirbandar, Dinajpur ........ .... 440(8.2) 155(1.7) 195
 
Naogaon, Rajshahi ............... 516(2.0) ... 516
 
Pulhat, Dinajpur ................ 2,832(9.1) 1,417(5.0) -- 4,249

Phulbari, Dinajpur............... 294(. 1) ... 294
 

Notes: 	 Data of dispatches to Khulna from Birampur, Chirirbandar, Pulhat, and Phulhari
markets taken 'rom Jispatch records of respective railway stations. Same records
from Pirganj and Stabganj did not show any dispatches to Khulna. Data for Banari
para and Naogaon based oniestimates made by traders and field staff. Figures in 
parentheses refer to quantity dispatched as percent of total dispatches from supplyitg 
market. 
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Appendix table 10. Recorded dispatch to Chittagong from 6 mirkets in North Bengal 
December 1967 to November 1968 

Source Dispatches to Chittagong 

Market and district 	 10 maunds 

Birampur, Dinajpur ... ...... ........................ 
 51 (0.1)
Phulbari, Dinajpur .......... .... .................... 328 (1.1)

Pulhat, Dinajpur ......... .......................... 
 6,215(19.3)Chirirbandar, Dinajpur . ....... 
 ...................... 
 1,496(11.5)Setabaganj, Dinajpur ......... 
 ....................... 
 720 (5.8)Talora, Bogra ...........................
 3,280(22.0) 

Notes: 	 Front railway dispatch data of respective railway stations. Figures in parenthesesrefer to quantity dispatched to Chittagong as percentage of total dispatches from re
respective markets. 

Appendix II. 
We have mentioned that the government price data were not used in 

this analysis because of the problems of poor grade specification and col
lection bias. To test this hypothesis, correlations on prices of several markets 
were done on the basis of' the data supplied by the East Pakistan Bureau 
of Statistics. The results show very poor correlation among these markets. 
The data relate to prices for medium grade of rice for 1966, 1967, and 
1968.
 

,4ppendix table II. Disp. tches from 9 Barisal markets into different districts 
December 19I7 to November 1968 

Destinations 

.-- -___ .Total 
_ 1 arrivalsSources D :Comtilla Barisa Faridpur Khulna 

[.1iaj -Ir~~ 

percent of dispatches 10M maunds 
lanaripara ........ U). I 8.6 11.1ile 	 8.0 3.2 903a .'1 . . . . . . . 24 0 I .0 45.2 9,1i 2.2 34
 

Iuoto hunia ..... 56.0 .t6.6 
 7.-1 .. .... t0Bogabandar ...... 12.1 2.9 15.0 .. .. 38Lebukhali ........ 51.7 
 9.2 39. I .. .. 72
Maukaran ......... 51.2 
 1310 35.11 ... ..
Chatota ....... ... 27.0) 11.5 54.5 l0.0 

71 
M6 :13Neantati ....... ... 38.0 20.5 41.5 8.4 -- 35Patuakhali .. .. 1.11 18.0 .. .. 95 

Source: Data collected by field stall: 
Note: These markets do not dispatch to any other districts. 
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Appendix table 12. Dispatches from 8 North Bengal markets into the different districts
 
December 1967 to November 1968
 

Source markets 

SPhul-eChirrir- -- Se -- Pir- I Nan-
Destination Birampu ba anda Pulhat ganj ganj Talonra 

percent of total dispatch 
Bova ......-- -- --. 7.5 1.5 
Chittagong . . .1 1.1 35.0 19.2 5.8 23.1 
Comilla .....-- .2 12.5 -- 1.2 2.0 
Dacca ...... 7.4 10.0 28.0 30.4 1(.5 32.0 31.2 54.9
Faridpur . . . 12.8 2.7 5.4 2.3 1-.2 -- 11.1 

ssore ..... .5 .6 .7 1.1 -- ... 
ulna .. 2 1.0 10.4 1.1.0 -- --. 

Kushita ..... 12.1 8.4 14.0 12.2 29.0 18.0 -- -..0 
Mymensingh . .4 2.4 .3 1.3 3.9 7.1 29.0 --
Noakhali . . . .5 1.0 1.6 20.1 2.0 -- --
Pabna ..... . 8.4 64..0 6.0 7.1 12.6 11.0 .5 24.0 
Rajshahi . . . 1.7 -- -- .I -- -- -- 1.4
Rangpur . . . -- 1.5 3.0 1.6 2.0 6.0 . . 
Others ..... .... 2.8 7.9 1.7 6.2 9.7 3.5 1.1 

Total dispatches
1000 maunds. 356 320 88 325 142 36 151 430 

Source: Data from railway dispatch data of respective stations. 
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Appendix table 13. Correlation coefficients between prices of medium grain rice in 10 markets 
East Pakistan, 1966-68 

i 2 3 4 5 6 7 8 9 10 
Narayan-

ganj 
Mirk-
adim 

Nar-
singdhi Naogaon Dinajpur 

Thakur-
gaon Bogra 

Patua-
khali 

Piroj
pur Dacca 

Narayanganj ................. 
Mirkadim ......... .............. 

.1 -. 268 
1 

.119 

.336 
.010 

-. 187 
-.059 
.404 

-.032 
.087 

-. 134 
.289 

-. 038 
.173 

.397 
-. 053 

.276 
-. 044 

Narsingdhi ............. 
Naogao, ............. 
Dinajour .............. 
Thakurgaon ............ 

1 .669 
1 

-. 093 
.016 

1 

-. 158 
.082 
.119 

1 

-. 106 
-.024 

.233 
.306 

-. 383 
-. 017 
-. 171 

.049 

.595 
-. 040 
-. 148 

.218 

.629 

.005 

.326 

.174 
Bogra ................ 1 .365 -. 174 .056 
Patuakhali ............. 1 .058 .009 
Pirojpur ............ 
Dacca ................... 

.. I .qI 

Source: Correlations based on price data supplied by East Pakistan Bureau of Statistics. 
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Dedication
 
To the memory or my urandfather Alha Muhammad Darbari, the village farmer
 
whose yearning for higher education was the best legacy a man can leave to post.ity.
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