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FOREWORD

Conflict between the short run weliare
of poor consumers and agricultural pro-
duction incentives creates some of the
most difficult polic:rissues facing develop-
ing countries. Resulting policy option
constraints are particularly severe in very
low income countries. The conflict may
on the one hand impede the growth in
agricultural production esscential to im-
proved long term welfare of low income
consumers, and on the other hand restrain
policies to increase consumption, which
in the long run is essential to the success
of the measures taken to increase produc-
tion. The widely observed phenomenon
of urban bias in food price policy is itself
a product of the nature of low income so-
cieties and of this complex conflict.

This rescarch by Raisuddin Ahmed de-
lincates and describes the complex inter-
acting parts of this conflict in Bangladesh,
one of the lowest income Third World
countries. The study is one of a series
being conducted at the International
Food Policy Rescarch Institute dealing
generally with policies influencing the
effective demand for food and specifically
with food subsidy policies in South Asia.
A study by Shubh Kumar, based on a de-
tailed survey of families in Kerala, India,
was published in January 1979, It mea-
sured the effect of various {ood policies
on the nutritional status and health of
infants. A study by P. S. George examin-
ing historically and in detail the aperation
of the food distribution program in Kerala,
is of particular interest in its treatment of
the interaction of distribution and pro-
curement policies.

This study by Raisuddin Ahmed pro-
vides valuable information on who bene-

fits from the public distribution, what
feasible policy options are available for
the rural poor, and the nature of the inter-
action between the public and market
distribution systems which together com-
prise the dual market mechanism of food-
grain distribution in Bangladesh. The
manner of treatment and the types of
questions addressed make the study es-
pecially valuable to persons operating or
contemplating development of large scale
food distribution programs.

Inthe course of the development of the
research in this publication, the author
and other members of IFPRI's staff par-
ticipated in a joint IFPRI-World Bank
Bangladesh Food Policy Review Mission.
In response to a request from the Bang-
ladesh Government, which grew out of
reccommendations in the mission report,
Raisuddin Ahmed worked with the govern-
ment in the fall of 1978 to help develop
the basis for an enlarged government ca-
pacity to analyze food policy problems.

A related study on food distribution
policies in Sri Lanka is in process at 1IFPRI.
It will also present an overview analysis
of food policy in South Asia that will draw
on the four specific studies done at the
country level. Further, IFPRI will soon
initiate an examination of a set of related
issues through a collaborative project with
the International Rice Research Institute,
the International Fertilizer Development
Center, and several institutes in South-
cast Asia,

John W. Mellor

Washington, D.C.
May 1979
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SUMMARY

This study analyzes policies that deter-
mine the consumption and distribution of
foodgrains in Bangladesh, one of the most
densely populated and poorest nations in
the world. Domestic production of food-
grains has not only lagged behind growth
in demand, it has been highly unstable.
Prices consequently  fluctuate sharply,
and policy makers face the challenge of
stabilizing both prices and consumption
in the face of highly variable domestic
supplies.

The first part of the paper examines the
workings of the food system. It evaluates
the present status of production, distribu-
tion, and consumption, and describes
how each component of the system works.

As measured by caloric intake, poverty
in Bangladesh is widespread and appears
to be increasing. The proportion of “ab-
solutely poor” people —those consuming
less than 1,935 calories per capita per day
~—increased from about 42 to 56 percent
of the rural population, and from 25 to
48 percent of city dwellers, from 1963 to
1974. Likewise the incidence of “extreme”
poverty —defined as daily consumption
of less than 1,720 calories per capita— has
expanded from 4 to 29 percent in the
countryside, and from 2 to 15 percent of
the population in urban areas. And while
it is difficult to draw unequivocal con-
clusions from such a comparison when
production is highly variable, other indi-
cations suggest also that the country’s
food problems are growing. To mect the

consumption requirements of the popu-
lation, especially the urban population,
the government increasingly has turned
to world grain markets for imports to
close, or at least reduce, the gap between
domestic supply and demand.

The government augments available
supplies by selling foodgrains through its
public food distribution (rationing) sys-
tem after importing them on cash, credit,
or grant bases. Purchases on credit, es-
pecially of grain under U.S. Public Law
480, constitute the largest share. The unit
real cost of wheat purchased on credit,
including shipping, was from 59 to 68
percent of the cost of cash purchases
from 1974-75; for rice, it ranged from 46
to 69 percent of the cash cost. Therefore
it is not surprising that estimates based
on 1975-76 prices show the government
gaining from imports of foodgrains on
credit and grant terms, but losing money
on cash imports and on grain that is re-
sold after it is domestically procured. On
rice, the government gains about Tk 840
per ton on credit purchases, Tk 920 per
ton on grants. The gain from wheat is
about Tk 513 per ton on credit, Tk 918
per ton on grants. Losses range from
about Tk 2,565 per ton on cash imports
of rice to about Tk 1,188 per ton on cash
wheat imports. On domestically procured
rice, the loss is about Tk 1,730 per ton.

These figures suggest that increased
domestic production advocated to attain
national self-sufficiency may in fact cost

' The Bangladesh Taka (1K) was ofticially valued at 15 46 to the U S, dollar in July 1976. Unless otherwise specified,

ton reters to long ton throughout this study.
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the government money if domestic pro
curement supplants imports under grant
and concessional terms. The total budget
subsidy on foad, primarily as a result of
the cost incurred when the government
sells grain through public distribution at
a lower price than it paid, already ac-
counts Tor 7 to 13 percent of the total
government budget and 271 to 36 percent
of the net public revenue. During the
1972-76 period, the subsidy ranged from
about Tk 780 million to Tk 1,000 million
annually.

With the basic structure outlined, the
analysis turns to the interaction of the
various elements in the food distribution
system. A quantitative framework showing
those interrelationships suggests that for
a given level of domestic production, im-
ports, and income tand therefore con-
sumption), the government can raise or
lower the market price ot rice by chang-
ing the proportions of public stock al-
located to the open market and to ration-
ing. For a given import level, the higher
the proportion of rice put through the
ration system relative to that sold in the
open market, the higher the market price
of rice. This effect on market price i
larger when public stock releases more
rice than wheat; open market sales of
wheat would have to be about 42 percent
farger than open market sales of rice at
pricos prevailing during the 1970s to de-
press market rice prices by the same
amount. Therefore the government should
close consumption gaps by importing
whoat rather than rice if it wants to main-
tain farmer incentives by minimizing
downmvard  pressure on - domestic rice
Prices,

The studv uses quantitative relation-
ships to project several probable produc-
tion and import scenarios for 1980, Re-
sults indicate that the target levels of grain

S One maund s cquinaient to 82 pounds

consumption (15.5 ounces per  capita
per day) and prices (averaging Tk 145
per maund)? can be attained with a
bumper crop of 15 million tons and with
imports of about one million tons.

The public Tood distribution system in
Bangladesh supplics foodgrains to several
categorios  of recipients,  fixes  ration
quotas and prices, and issues ration cards.
Rations allocated to such groups as gov-
ernment employees, urban residents, and
“priority” groups have been much more
stable than those for the “modified ration-
ing” group that partly serves the rural
poci. Rationing has aided the urban poor
quite successiully since without it the
consumption levels of the poorest 15 per-
cent of the urban population would have
been 15 to 25 percent lower in 1973-74
than they were. Based on 1973-74 data it
appears that two thirds of all public food-
grains go to urban consumers, even though
only about 9 percent of the national
population is urban and the absolute
number of “extremely poor” rural resi-
denes is about two and a half times the
total urban population.

To ameliorate rural poverty, it would
be desirable to divert rationed foodgrains
from urban to rural arcas, although the
political feasibility of such a proposal
is doubtiul. An extended rural rationing
scheme to increase average consumption
of the poorest 26 percent of the rural
population by 10 to 15 percent would
cost about Tk 3.5 to 4 billion? Basing
such a schcme entirely on foreign food-
grain aid would depress domestic prices
10 to 27 percent and would discourage
local  production.  To  simultancously
maintain the domestic price, 37 to 49
percent of foodgrains Tor the expanded
scheme would have to be supplied through
domestic procurement, primarily of rice.
Compared with rice, wheat has a lower

Y This s equonalent toabout 30 o 60 petcent ol the carent Buduetan expenditore and 71 ta 83 percent of the net

posernment nenue i 1975 76
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depressing effect on market rice price;
but too much substitution of wheat for
rice might disrupt the small wheat market.

A side effect of increasing the supply
of ration foudgrains and/or lowering ra-
tion prices is that it generates additional
demand for other commodities, includ-
ing nongrain foods, at an even faster
proportionate rate than it increases food-
grain consumption. Therefore policies
designed to increase supplies of cheap
nongrain foods, along with the public
distribution of foodgrains, will assist in
improving the overall nutritional status
of the poor.

With a resource constraint for  ex-
panded rationing, the government can
aid consumption of the poor by selling
on the open market. For a given drop in
foodgrain prices, consumption levels of
the poor increase faster than those of the
rich, suggesting that in some cases open
market sale of foodgrains from public
stocks would be desirable for the rural
poor.* Such sales might best be restricted
to the lean months of the crop scason,
and could probably be conducted with
a feasible stock level. However, caution
is warranted to avoid damaging the pri-
vate grain trade.

The government obtains grain through
imports and domestic procurement. Do-
mestic procurement—voluntary or com-
pulsory sale of foodgrains by producers
and market intermediaries to the govern-
ment—exceeded 1.4 percent of gross grain
production only in 1975-76, when the gov-
ernment procured  about 3.5 percent.
Those percentages appear more substan-
tial when compared with the 18 to 28 per-
cent of total production marketed.

Production level is an important de-
terminant of the levei of procurement.
The elasticity of procurement with re-
spect to production was calculated  at

1.86, meaning that a 10 percent increase
in production would raise procurement
18.6 percent. The procurement of the
main aman rice crop is expected to con-
tinue to provide price support for all rice
crops. The difference between the aman
harvest season price and the average an-
nual price is determined by total rice pro-
duction, ration distribution during this
season, production and prices of jute,
and the level of nonagricultural activities.
An understanding of the interaction of
these components can provide policy
makers with a basis for advance planning
of procurement, enabling them to use
special income-generating  programs to
support prices in good harvest years.

An upper limit to rice prices is required
to maintain a desirable balance of acre-
age under rice and jute (this balance
would be tilted away from jute if rice
prices climbed higher than approximately
Tk 145 per maund, causing farmers to
shift jute acreage to rice production).
At the other extreme, available data on
the cost of production of rice indicate that
the procurement price of Tk 74 per maund
of paddy provides sufficient incentive in
normal crop years to most farmers, al-
though it is less atrractive to tenant farm-
ers. The relationship between procure-
ment price and fertilizer price also shows
the presence of adequate incentives for
fertilizer use.

Reducing seasonal fluctuations in
foodgrain prices would be desirable for
stabilizing consumption as well as for
maintaining producer incentives. During
the lean period of the year, consumption
of all foods falls by an average of about
20 percent, while rice prices may climb
as much as 60 percent above theii harvest
season lows. Harvest prices can be raised
and peak season prices lowered by pro-
curement and open market sales without

SN mote detmitive statement requires detaled knowledge of the raral labor market and the way the rice price

attects the mcomes ol vanous proups in the rural sector, Research to clarify some of those relationships s

currently undensay at [FPR]
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affecting the annual average price. How-
ever, adhering to a price band of 8 to 12
percent of the average will provide a safe-
guard to keep government from substitut-
ing public for private grain.

This paper also examines the relative ef-
ficiency of price support and fertilizer sub-
sidy policies to increase rice production
by half a million tons. Results show that
there are substantial social benefits to
producers under both programs, but that
the net social benefit of the price support
program is negative. Low price elasticity of
rice production reflecting mainly the ef-
foet of substitution of rice for jute where

there are land constraints and a high de-

gree of self-sufficiency in fertilizer produc-
tion contribute to the relative superiority
of fertilizer subsidy over price support
policy. Distributional implications of the
two policies also appear to favor fertilizer
subsidy policies.

Since low income and lack of available
foodgrains seriously constrain the levels
of consumption of the poor, growth of
output and income for improved calorie
intake 1s of crucial importance in Bangla-
desh. Distribution policies provide two

14

options for improvement of this situation.

Appropriate distribution policies can
cause an increase in consumption among
the rural poor though an extended rural
rationing scheme:. To be successful, such
a scheme would require additional foreign
aid and a substantial reduction in urban
rationing, neither of which appears likely.
A smaller program would be inadequate
and operationally inefficient, so the possi-
bilities under this type of policy appear
extremely limited.

A second set of distribution policy op-
tions would concentrate on better man-
agement of the existing system, with pro-
vision for marginal improvement in con-
sumption of the poor. As indicated in the
text, management of policies relating to
rationing, open market sale, procurement,
and the level and composition of imports
would still provide considerable help to
consumers and incentive to producers.
The quantitative framework developed in
this paper can be operationally useful,
especially if the government established
a food policy unit staffed by analytically
capable researchers within the relevant
government ministry.



2

INTRODUCTION

Attempts to resolve Bangladesh’s food
problem have drawn worldwide attention
and generous international assistance.
Yet the problem persists. Knowledge of
how the food distribution system is man-
aged, how policies are designed, and what
happens ultimately to consumers in the
system is therefore important to both
national and international policy makers.

With this in mind, the study was de-
signed to describe the role of public
distribution in Bangladesh, to identify
groups benefitting from the public food-
grain distribution program and assess
their income and nutritional status, to
assess the cost of the public foodgrain
distribution program, to show the inter-
relationships  between the  public and
market distribution systems and deduce
their policy implications, and to evaluate
the performance of domestic procurement
of foodgrains in general and the relative
advantage of price support versus fertilizer
subsidy policies in particular.

The study takes a systems approach to
food distribution, although it does not
employ simulation as such. In this ap-
proach, the food distribution system con-
sists of status variables, which provide a
picture of the characteristics and environ-
mentof thesystem; policy variables, which
represent government action to achieve
certain objectives; and the outcome or
objectives that the system is designed
to fulfill.

Someofthese variables are controllable;
many are interrelated. Therefore,  the
classification should be viewed as part of
alarger system: the foodgrain distribution

system in the economy of Bangladesh.
With this qualification, the foodgrain dis-
tribution system comprises the following
variables:

status variable:

1. supply—domestic production and
imports

2. stability characteristics of supply

3. market and public distribution struc-
tures

4. marketed surplus, marketing margins,
and costs

5. percapitaincomeanditsdistribution

policy variables

1. ration distribution

a. ration quota, quantity, and cover-
age
b. ration composition—rice and

wheat
C. ration price

2. domestic procurement
a. procurement quantity and options
b. procurement price

3. open market sale from public stock
outcome variables

1. consumption (nutritional status) and
its distribution
2. market price of rice and its stability.

To some extent it can be argued that
imports, which have heen listed as a status
variable, should be treated as a policy vari-
able because the government controls
imports, which directly affect consump-
tion and prices. But while it is casy to re-
strict imports, foreign  exchange con-
straints make this method of augmenting
supply much less reliable. In the chroni-
cally food deficit ecoriomy of Bangladesh,

15



policy decisions on imports have tended
to be residual as a result of the avail-
ability of foreign exchange and conces-
sional sales from foreign donors. The
foreign exchange constraint is not abso-
lute, but once government sets its con-
sumption and price targets, import re-
quirements are also simultaneously de-
termined, at least within a narrow range
of variability.5

Chapter 3 examines the workings of
foodgrain supply, distribution, and con-
sumption historically and at present.
Chapter 4 takes the information on the
operation of the food system, analyzes

the interrelationships of its various com-
ponents, and projects several possible
production and import scenarios for 1980.

The analysis then turns to the effect
government actions have on the system.
Chapter 5 explains how public food dis-
tribution changes the consumption levels
of various income groups, and Chapter 6
examines the role government procure-
ment plays in the wide seasonal flactua-
tion of domestic rice prices. Finally, (e
paper explores two alternative policies
to augment aggregate supply by increas-
ing production.

S Chapter 3 analyzes the implications of using imports as a policy variable,
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3

FOODGRAIN SUPPLY, CONSUMPTION, AND

DISTRIBUTION

Foodgrains in Bangladesh consist of
rice, wheat, and some minor cereals such
as millet and barley. On the average,
rice accounted for 98.5 percent of total
foodgrain production from 1969 to 1976.
The proportion of rice in total consump-
tion during the same period was some-
what lower, about 88 percent, implying
proportionately larger imports of wheat.
Rice and wheat make up about 99.6 per-
cent of total foodgrain production as
well as consumption.

Rice production grew by only 2.06 per-
cent annually from 1904 to 1976, cven
excluding the abnormal years from 1971
to 1973. If these two years are included
the growth rate was only 1.17 percent.
Population grew at an cestimated 2.6 to
2.8 percent annually from 1961 to 1974,

In addition to growing slewly, domestic
rice production has been unstable. [t
fell by 10 to 15 percent of its five-year
average about once every four years be-
tween 1960 and 1976, This instability un-
derlines the importance of food policies
both to build up and manage a security
stock, and to increase production.

Foodgrain imports from 1965 to 1975
increased at an annual rate of about 6
percent, rising from about one million
tons in the midsixties to about 1.5 mil-
lion tons in 197576, one of the best crop
years. Imports reached a high of about
2.8 miflion tons in 1972-73, when natural

calamities aggravated existing economic
problems caused by war. Rice as a per-
centage of total foodgrain imports has
been declining. The rice-wheat import
ratio generally falls in years of scarcity
and rises in good crop years.

Net Availability for Consumption

Net aggregate foodgrain  availability
for consumption from 1965 to 1976 ap-
pears in Table 1.8 Derived from the e as-
sumptions, foodgrain availability in 1973-
74 was 12.3 million tons. However, house-
hold survey figures of actual per capita
consumption and population figures for
1973-74 indicate that total estimated con-
sur: stion of foodgrains for 197374 was
12.5 million tons.

Estimated per capita consumption of
foodgrains varies from 14 to 16.1 ounces
per day. In comparison, annual variations
arc largely determined by the fluctua-
tions in domestic production, although
imports have some stabilizing  effect.
The variation around the domestic pro-
duction trend line, measured by the stan-
dard error, is about 11 percent; variation is
7 percent around the consumption trend.

Disaggregated Consumption and
Nutritional Status

Consumption of foodgrains and the esti-
mated levels of calorie intake by people
in various income groups are presented

8 The estimates are based on the assamptions that there sere no changes in povately held stocks and that seed,
teed, and wastage take about 10 percent of gross production The 10 percent Higure is based on Bangladesh
Bureau ot Statistics, Master Sunvey ot Agnealture 196364 1964 65 Second Round (Dacca, 19760 No hard data

are available an stack m private hands, althoug! the Master Sunevs of Apncultuee of 1963-63 and 1967-08 indicate
that stacks held by tarmers vaned from 25 to 33 pereent o produd tion
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Table 1—Auvailability of foodgrains for consumption, 1965-66 to 1975-76

From Domestic Sources’

Net Availability
for Consumption"

Intenal
Per Capita Ration Procure- Per Capita
Year Total Por Day Imports Offtake ment Total Per Day
(1000 (1000 (1000 (1000
(1000 tons) (ounces) tons) tons) tons) tons) (ounces)
1965-66 9,329 14.2 923 986 93 10,222 15.5
1966-67 8,520 12.6 1,100 958 8 9,476 14.0
1967-68 9,943 12.6 1,100 958 8 9,476 14.0
1968-69 10,127 14.3 1,019 887 22 10,808 15.5
1969-70 10,731 R RN 19 944 9 11,062 15.4
1970-71 9,972 14.6 1,547 1,169 Y 11,891 16.1
197°1-72 8,798 1.9 1,668 1,735 — 10,533 14.2
1972-713 9,018 12.0 2,782 2,618 52 11,584 15.3
197 3-74 10,646 13.7 1,651 1,727 71 12,302 15.9
1974-75 10, 102 127 2,260 1,764 138 11,728 14.7
1975-70 11.511 4.1 1,440 1,676 420 12,767 15.6

Sources Basedd on data trom unpublished docaments provided by the Bangladesh Ministries of Agriculture and
Yood, Dacea
Gross production minus 10 percent tor seed, teed, and waste
v Total consumption is equivalent to gross production minus 10 percent internal procurement plus offtake from

rationing
CThe statistics tor the war vear 1971:72 are highly controversial,

in Table 2. The average per capita calorie comes increase. The calorie intake of the

intake in 1973-74 was 1,948. It was esti-
mated converting the food intake re-
corded in the 1973-74 Household Survey
by the standard calorie conversion factor
for Indian foods.” About 55 percent of the
population falls below this average energy
intake level.

On the average, foodgrains contribute
about 82 percent of the total calorie in-
take of Bangladesh’s population. This
contribution gradually decreases as in-

urban poor is substantially higher than
that of the rural poor, and the calorie
intake of the urban rich is slightly lower
than that of the rural rich.®
Consumption varies during the year as
well. Preliminary results of the 1975-76
Nutrition Survey® in three districts of
Bangladesh indicate that September-
November, the time before the harvest
of the aman crop, is the leanest period of
consumption. At this time, the propor-

T ¢ Gopalan, et al. Nutotive Values of Indian Fouds (Hyderabad: National Institute of Nutrition, 1974).

8 The energy intake of the bottom 10 percent of the urban population ranges from 1,285 to 1,643 calories, while that
ol the top 10 percent ranges from 2,284 10 2,577 calories. A similar comparson indicates that the energy intake
ranges from 880 to 1,363 calories for the hottom 10 percent of the rural population; 2,356 to 2,652 calories for the
top 10 percent See Bangladesh, Bureau of Statistics, A Report on the Househofd Expenditure Survey of Bangladesh,
197 3-74 (Daccea, 1978)

9 Bangladesh, Institute of Nutrition and Food Science, Preliminary Report of the 1975-76 Nutrition Survey (Dacca:
Dacca University, 1976).
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Table 2—Energy intake and consumption

of foodgrains by income, 1973-74

Consumption Total Energy Energy from Percentage of
Per Capila Intake Per Capita Foodgrain as a Population
{ncome Group Per Day Per Day Percent of Total Cumulative
(Tk/month) (ounces) (calorivs)
Loss than 100 7.52 885 83.3 0.81
100-149 9.72 1,141 83.9 3.83
150-T%) 11.81 1,362 85.5 9.43
200-244 13.45 1,555 85.3 16.73
250-2499 14.21 1.677 83.5 25.02
300-399 15.59 1,815 84.7 41.18
J00-494 v A 16.30 1,929 833 54.49
500-749 17.50 2,088 82.0 75.82
75094949 18.60 2,299 79.8 86.33
1,000-1,499 19..48 2,427 79.1 95.08
1,500-1,9949 20.48 2,616 77.2 97.46
2,000 and
above 19.54 2,608 73.9 100.00
All Groups 1615 1,948 81.7 ~-

Sottce Computed om data trom Bangladesh, Burcau

o Bangladesh 1978 740 (Dacca, 1978
tion of cereals in the total food intake
increases in most areas as substitutes
become scarce. In general, nongrain foods
like vegetables and root crops are plen-
tiful when cereals are plentiful, so aver-
age food consumption falls by about 20
percent during the lean period. Lean
period consumption shows a similar drop
when estimated for 1973-74 by using the
price clasticities of demand for food-
grains for various income classes and the
fluctuations of prices between the aver-
age and the lean periods.

Changes in Poverty Over Time

A. R. Khan measured poverty in rural

Bangladesh according to two definitions.

O Azizur RORhan

Paper (Geneva International Labor Oganication, 197

ot Statistics, A Report of the Household Expenditure Survey

He defined extreme poverty as consump-
tion of less than 1,720 calories per day
and absolute poverty as consumption of
less than 1,935 calories per day.' Khan's
analysis of the 1963-64 household survey
data shows that about 52 percent of the
houscholds accounting for 40 percent
of the rural population were absolutely
poor and 10 percent of the households
accounting for 5 percent of the rural
population were extremely poor.™

The 197374 survey provides detailed
data for computing calorie consumption
by income group in rural and urban areas.
Using these relationships and the 1963-
64 Household Survey data, it is possible
to estimate the calorie consumption by

Poverty and Inequabity 1 Rural Bangladesh,” Rural Employment Program Research AWaorking

Ot

' Khan dentitied an income lesel at 1963 64 puces that provides o basket of foods, which can be converted into a
calone level Through this calone income relationship he worked oat the calorie levels of various income groups for

the 196364 Household Sarvey resulis
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expenditure groups in 1963-64 and com-
pare the extent of poverty then with the
more recent data. This involves pricing
the 1963-64 houschold expenditures by
various groups at 1973-74 p.ces, using a
cost of living index for workers*2 and as-
suming that the consumption pattern did
not change. This appears reasonable be-
cause f- adgrains account for more than
80 pe .ent of the total calorie intake
in Bangladesh.

Taking the 1973-74 survey data, cal-
oric income relationships were estimated.
These werce:

KR = —2,899.2 + 1,117 log YR; (1)
(tvalues) (—13.854) (22,995)

'ﬁz = (.98, and

KU = —1,453.6 + 766.62 log YU; (2)
(tvalues) (—10.867) (25.117)

R%=0.98,

wher =

KR = per capita calories per day in
rural arcas,

YR = per capita total household ex-
penditure (takas per month) in
rural arcas,

KU = per capita calories per day in
urban arcas, and

YU = per capita total houschold ex-

penditure (takas per month) in
urban areas.

Using the poverty lines defined by Khan,
the extent of poverty in 1963-64 and 1973-
74 in both urban and rural areas, as esti-
mated in this study, is presented in Table 3.

The analysis indicates that to provide a
calorie level of 1,935, per capita dis-
posable income for consumption would
have to be Tk 76 in rural areas and Tk
83 in urban arcas, at 197374 prices. Re-
sults show further that the incidence of
poverty is greater in rural arcas than in
urban and that poverty has substantially
increaszd during the last decade. How-
ever, the conclusion has to be viewed cau-
tiously because a comparison at two points
in time may reflect a yearly fluctuation
rather than a trend. Nevertheless  other
evidence, as presented in Khan's study,
lends strong support to this conclusion,

Foodgrain Distribution System

The foodgrain distribution system in
Bangladesh comprises two subsystems:
market distribution and public distribu-
tion. Foodgrains distributed through the
open market are those from domestic
production remaining after subsistence
consumption by producers and internal
procurement by the government. The
primary sources of supply for the public

Table 3—Incidence of poverty, 1963-64, 1973-74

(Percentage ol Population)

Absolutely Poor

Year Rural
196G:3-0:) 416
1973-74 6h.0

Extremely Poor"

Ushan Rural Urban
REXD RN 21
479 29.1 15.3

CPer capita calorie intake s Tess than 1,935 calories.
S Per capita calorice intake s less than 1,720 calones

2 This index was taken trom Bangladesh Bureau of Statistics Statistical Yearbook of Bapeladesh, 1975 (Dacea, 1976).
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distribution system are internal procure-
ment by the government and imports.
The government has a complete monoply
on foodgrain imports.

Market Distribution

Many small-scale intermediaries are in-
volved in moving rice from producers
to consumers. According to the Depart-
ment of Marketing, there are about 600
primary markets in the rural arcas and
300 secondary markets in commercial
centers scattered throughout the coun-
try. Tne 1963-64 and the 1967-68 Master
Surveys  of  Agriculture indicate  that
growers make about 61 percent of their
total sales in primary markets, 28 per-
cent on the farm yard to itinerant traders,
and 11 percent in secondary markets,
which serve as exchange centers of food-
grains among market intermediaries.

The principal modes of transportation
of foodgrains from growers to markets
are headloads, boats, and bullock carts.
Boats and trucks carry interdistrict and
intermarket shipments; use of the rail-
way system is largely limited to public
foodgrains.

Information on marketed quantity of
focdurains is outdated and scanty. The
Agricultural Master Surveys betwoeen 1953
andd 1968 show that the marketed quantity
of foodgrains varied from 12.2 to 14.2
percent of gross production (including
small stocks) during these years.™ Dis-
cussions with the Marketing Department
suggested  that the proportions of rice
marketed in recent years had been sub-
stantially higher.

Though there is much circumstantial
cevidence indicating an increasing mar-
keted quantity, direct evidence is limited.

Y Rangladeshe Bareau o Statistics

A survey of 3,000 farms in all districts of
Bangladesh during aman' 1973-74 indi-
cated that about 33 percent of the aman
paddy was marketed in that year.'® Aman
rice constitutes about 55 percent of total
rice production in most years. Limited
information on market arrivals recorded
by the Agricuiture Marketing Department
indicates that the weighted average mar-
keted quantity of rice is about 30 percent.

An indirect estimate of marketed quan-
tity for 197374 based on the Household
Survey data is 24.5 percent of gross rice
production, assuming that all urban and
nonfarm ruzal people have to buy their
entire  consumption requirement'®  and
that a segment of farmers are also net
buyers of foodgrains.

Wholesale and retail prices of medium
quality rice over a long period are shiown
in Table 4. Until 1969-70, retail prices
ranged from 7 to 9 percent above the
wholesale price. This margin increased
to about 11 percent of the wholesale price
during the postliberation period, prob-
ably because of the general disorganiza-
tion of the economy after 1970-71.

Apart from dramatic swings, real rice
prices increased moderately during the
sixties and declined during the first few
years of the seventies. In 197475, the
famine year in Bangladesh, prices in-
creased to record levels before retreating
to their 1969-70 level the following year.

The spread between producer price and
retail price measures distribution cost,
including the profit of the market func-
tionaries. The Department of Marketing
conducted two studies which found that
the marketing margin varies from 23 to
25 percent of the retail price. Producers

Saster savey of Agncudtane Second Roand and Bangladesh, Bureau on Statistics

Vhaster Sunves of Neocoltare 187 680 Seventh Rowmd Dacea 19649
S nghadesh has theee Cropeseasons mamed tar the mam ace crops Aman talls between fuby and December. Boro

talls between Decombes and Apnd and Vos talls Detween Apnd and July

Y anpladesh Departiment o Agee altird Starketing
Dacea 170 NMomeagiaphed

Survey on Paddy sales in the Aman Season ol 197474

Y supplics throush publo distabution tran mport souroes ane e lided
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Table 4 —Wholesale and retail prices of medium quality rice, 1960-61 to 1975-76"

Retail as
Percentage of

Year Whaolesale Retail Wholesale
(TR/maund)
1960-61 2705 29,30 H17.92
1961-62 28.08 30.21 107.58
1962-63 2998 30.22 107.47
1963-6-1 2707 28906 106.98
1964-65 2751 29 80 108,32
1565-66 IR IR 1595 107.21
1966-67 4240 <o, 10 108.70
1967-68 J40.29 42.50 8. 17
1968-64 4270 46.23 108,27
196470 41.80 T8 107.13
1970-71 41448 4530 10921
197 1-72 140 5710 1Oy
1972-73 80.63 #9.60) 1112
1973740 108,37 12050 14
1974-75 0 22605 25167 AR
197576 14043 155.83 108,62

Nonrice Annual
Wholesale Relaii General  Fluctuation
Price Price Price of Retail
Index Index Index” Price
(196Y-70 = 100) {(pereent)
0-1.95 65.43 76.21
67.18 67.46 7927 4+ 31
71.72 71.95 7592+ 07
64.76 64,67 760,00 — 101
65.81 06,55 8598 4+ 29
80.21 80).28 8940+ 206
101.46 102.95 97.73  + 28.2
94,00 9191 89.03 — 7.8
102,15 103.24 994+ 8.8
100 00 100.00 100,00 — 31
99.23 10116 11076+ 12
122,97 12751 na. T 260
19290 200.08 20844+ 569
259 26 20009 33087+ 345
IRV 562.0] 402,89 F108.9
33572 34352 313887 — 8.9

Source Dataup to 1970 71 N Alamgn. and 1B Berlage

Foodgram Rice and Wheat; Demand, Import and Price

Policy 1o Bangladesh  Bangdadesh Toononue Review T fanuary 19740 2558 Remaming tyres based on

data o vanous unpublished documents provded T the Bangladesh Mty of Food and Bureau of

Statisties

Prices tepresent v erapes ol Dacce Chettagong. Rapshahi, and Khalna

CNontce genetal poce ides s computed tom the cquation

h ,
GIE - Wy nce poce mdes F A noniee proce mdess, where Wy s the werght ol nee i gross domestic product

047 and W v und

thus receive about 75 percent of the re-
tail price."?
Public Distribution '

The major objective of the food ration-
ing system when it was first begun in 1943
was to strengthen the war efforts in India,
with particular emphasis on Bengal since
it was a province in the front line of war.
Providing food to city people was con-
sistent with this general objective. De-
spite the subsequent changes in political

systems in the country, no major devia-
ti is wbserved in the urban bias of pub-
lic foodgrain distribution.’® Urban ration-
ing was and continues to be a political
necessity, contributing to stability and thus
to economic growth and development.
The system is administered through the
Ministry of Food, with the Secretary of
Food as its administrative head. The
Secretary initiates the formulation of poli-
cies and maintains overall supervision of

YShamsul AV Esham, Ao ultural Marketing in Bangladesh,” research report of the Economic and Social Commission

for Asia andd the Pacitic. Banghok, 1975 (Mimeographed.)

A Honey Kght, Tood Admpmistration i Indiy, 1937497 (Stantord: Stantord University Press, 195:4),
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the system, but iacks access to a special-
ized government organization that can
provide analytical support in formulation
of food policies. Instead, the policy formu-
lation process involves consultation with
other ministries through an ad hoc Food
Policy Committee.

The system is managed by the Director-
General of Food, assisted by four direc-
tors for four functional lines. Private food
dealers licensed by the government dis-
tribute foodgrains to consumers with ra-
tion cards.

Ration foodgrain price is determined by
the interaction of the pressure of ration
receivers for a lower price, the govern-
ment’s budgetary  burden on subsidy,
and the political motivation of the leaders
in power. Generally, the pressure from
consumers to hold down the ration price

mounts in inflationary times. The net
rosult has been that ration prices have
always lagged behind market prices. Table
5 shows that average ration prices of
rice were about 68 percent of the market
prices of medium quality rice during
the 1960s, and almost half of that for
the early 1970s. Ration prices were ad-
justed upward during 1973-76, but this
upward adjustment could not match the
increase in market prices. By 1976, how-
ever, ration prices were about 60 percent
of the market price of rice.

The ration quota, the amount of sub-
sidized grain consumers receive, is not
based on income. Although the total
cereal quota does not change very sinifi-
cantly or often, the mix of rice and wheat
does change frequently. These changes
are made quite arbitrarily and depend

Table 5— Prices of ration foodgrains and fuodgrains in the open market, 1965-66 to

1975-76
Rice Price Wheat Price
Ration Price as Ration Price as
Opern Percentage of Open Percentage of
Year Ration Market" Market Price Ration Market Market Price

(Tk/maund) (Tk/maund)

1905-66 26,13 15,95 72.08 13.53 .. —
1966-67 28.22 46,10 61.21 18,40 n.a. —
1967-68 30,17 4250 70.99 20.66 n.a. —
1968-6% 30,80 46.23 060.62 20.38 n.a. —
1969-70 3040 J1.78 67.8Y 19.80 n.q. —
1970-7 1 3000 4530 66.23 20.80 n.a. —
1071-72 3000 37.10 5254 20,80 n.a. -
1972-73 4500 #$9.60 39.06 25.00 61.80 40.45
1973-74 4500 10260 373 $0.00 7315 41.00
1974-7% 0 60.00 25167 24.84 50.00 171,14 2022
197576 H0.00 155.8) 5200 6().00 9910 60154

Sources Ration prices trom the Bangladesh Department of Food, rice prices from the Bangladesh Bureaw of Statistics;
andd wheat prces trom the Bangladesh Agncultural Marketing Department

- =

“Weighted average o1 the vear, becanse a price change was made sithin the year. The Latest §975-76 price was Tk O
per maund tor nice and Th 70 per maund ot wheat

" Retail prces ot medim quality nce: The pice ot coarse quality rice would be comparable with ration price. But
ume senes on coarse quality nee poces are not available: A number ot year's prices indicate that, on average,
prices of coarse nee are about 6.5 percent lower than the medium quahty tice.
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on the availability of rice and wheat.
During the last four years, the average
amount of nce received per cardholder
per week has been about 615 pounds,
which provides an energy equivalent of
1,390 calories per adult per day. Assuming
that a minimum calorie requirement per
adult per day is 1,950, 6.15 pounds of
foodgrains per week provide 71 percent
of the minimum encrgy requirement.
Foodgrains are distributed through the
rationing system in Bangladesh according
to seven categories: statutory, maodified,
priority, civil government, large industry,
mill, and relief. Statutory groups receive
public foodgrains through a legal obli-
gation that the government has to pro-
vide rationing in certain geographical
arcas (usually urban). Maodified rationing
occurs on a more arbitrary basis as a re-
sult of administrative orders and is often
politically motivated. The priority cate-
gory includes prison, police, and hospital
personnel; and  the  civil  government
category includes all nonmilitary govern-
ment employees. Some private and  all

government flour mills receive rationed
grain which is then processed and dis-
tributed to bakeries. Grain distributed in
the relief category is meant to provide
immediate aid to people affected by na-
tural calamitics, and thus is not a regular
source of subsidized Tfood.

Dealers in the statutory ration areas
have well-established ration shops. Under
modified rationing, particularly in rural
areas, the locally elected union councils
or their appointees serve as dealers. For
a number of reasons, the ration shops in
the modified rationing arcas are not as
stable, adequate in number, or as busi-
nesslike as those in the statutory rationing
areas. Table 6 presents the share each cate-
gory has in public foodgrain distribution.

Cost of Public Distribution of
Foodgrains

The procurement cost of imported food-
grains depends on world prices at the
time of purchase, financial arrangements,
and the country of origin. Bangladesh
has been importing foodgrains in recent

Table 6 —Public distribution of foodgrains under various categories, 1973-74 and 1974-75

1973-74 1974.75 o
Share of Share of
Category Quantity the Total Quantity the Total
(1,000 tons) {(percent) ('1.000 tons) (percent)
Statutory 502 0 20.0 470.5 271
Maodilied 777.0 45.0 578.0 33.2
Priority T04.0 6.0 105.0 0.0
Government employ ees 187.0 10.8 194.0 111
Large industrial
employers 46.0 2.7 9.5 5.2
Mills 60.0 3.5 130.6 7.5
Reliof 52.0 3.0 173.0 9.9
lotal 1.728.0 100.0) 1.741.6 100.0)

Saurce: Based on data trom anpublished documents provided by the Bangladesh Siaistny of Food
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years through cash purchases, purchases
on credit, and grants, Imports under cash
purchases declined during the last four
years. Credit imports increased  sharply
and by 197576 reached about 65 percent
of the total value of foodgrain imports.
The proportion of  grant imports  was
about 45 pereent of total imports during
197273, 197374, and 197475, and then
declined to about 26 percent in 1975-76,
the first good crop year after a series of
crisis years. Title 1 of the U.S. Agricultural
Trade and Development Assistance Act
of 1954, as amended (Public Law 480), is
the largest source of imports under a
credit arrangement.” Although the ar-
rangement started only in 1973-74, by
1975-76 about 94 percent of all credit im-
ports came Trom Public Law 480, Title 1.
Surprisingly, the availability of  Public
Law 480, Title 11, foodgrains for Bangladesh
was almost nil doring the same period.
Most of the grant foodgrains imported
during the postliberation crisis period were
provided by the EEC countries, Canada,
Australia, and Japan.

Cost of Imports Through Cash
Versus Credit

Most of the Toodgrains distributed by
the government are imported. To evalu-
ate the real cost of importing foodgrains
involves considering the present cost of
imports under credit arrangements and
the real cost of foreign exchange involved
in cash purchases and tuture obligations
of payment for the credit purchases. In
this study the importation of grain under
U.S. Public Law 480, Title 1, was taken as
the representative case for credit pur-
chases. Under this program, credit is re-
payable in dollars within torty vears with
a grace period of 10 yvears. The interest
rate is 2 percent during the grace period,

and 3 percent during the principal repay-
ment period.

The discounted present cost of the loan
in this situation would consist of the pres-
ent value of interest pavments during the
repayment period and the present value
of the future repayment of principal. It
is assumed that the principal is repaid in
cqual installments. Two discount rates,
0.08 and 0.10, are used as social rates of
time preference.

The resulting estimates show that the
real cost of wheat imports on credit, ox-
cluding shipping, varied between 31 and
43 percent (depending on discount rates)
of the cost of cash purchases in the years
between 1974 and 1976, In the case of
rice, the real cost of credit purchases
varied between 41 and 52 percent of the
real cost of cash purchases in 1975-76.

When shipping costs are included, the
real cost of credit relative to cash pur-
chases changes substantially. The real
cost of importing wheat on credit in this
case was hetween 59 and 68 percent of
the cost under cash purchases in 1974-75
and 197576. For rice imports, inclusion
of shipping cost makes the real cost of
credit purchases vary botween 46 and 69
percent of the real cost under cash pur-
chases. Importing wheat from Australia
and rice from Burmaand Thailand reduces
shipping costs to about half the cost of
shipping under credit or cash purchases
from the United States. Under Public Law
480, Title 1, at least 50 percent of the food-
grains must be carried by U.S. flagships.20

Budgetary Subsidy

The impact of foodgrain imports on
public revenue and  expenditure flows
can be evaluated by calculating  the
budgetary subsidy —the net gain or loss
to the government treasury in the current

e sar Pabilic Law 80 pertinins to the sale ot U8 toad theough Tong term credit agreements Ttle Hpertamsto U8

tood domations

P Costs on U shaps when compared asith <ships trom other countnes is 200 to 250 percent higher in the case of

wheat and 130 to 160 percent hagher in the case ot noe
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year as a result of the purchase and sub-
sequent resale of foodgrains. The first
set of these estimates takes the per unit
estimated cost and the cost to the govern-
ment but does not include any principal
payment for credit purchases and does
not incorporate shadow prices of foreign
exchange. The second set provides the
actual total government budgetary ex-
penditures and  receipts on foodgrain
account.

Table 7 presents the first set of budge-
tary subsidies estimated per maund cf
foodgrains. The government treasury gains
when it imports foodgrains under credit
and grant terms, but loses money on cash
imports and domestic procurement.

The second set of estimates, actual
budgetary expenditure and revenue on
food account, provide the total picture
as recorded in budgetary  documents
and includes costs of domestic procure-
ment (see Table 8). Because detailed
data underlying these costs are not avail-
able, caution is warranted in drawing
conclusions. Even though very little grain
was imported for cash payments in 1975-
76, the table shows a budget subsidy of

Tk 1,006 million. One reason for this large
subsidy is the large quantities of food-
grains (about 420,000 tons) procured
internally that year.

Table 8 also shows the burden of the
public foodgrain distribution program on
the financial resources of the government.
Although foodgrain imports under credit
and grant generate revenue, such sources
of revenue are not sufficient to produce
anoverall net surplus on the food account.
On the contrary, if there were no subsidy
on foudgrains, development expenditure
could be increased by 12 to 30 percent.
For example, the Tk 1,006 million spent
on food subsidy in 1975-76 could provide
100 percent subsidy on an additional
300,000 tons of fertilizer, which would
allow farmers to increase production of
cleaned rice by about one million tons,
about 8 percent more than total produc-
tion in 1975-76. This '« the nature and
magnitude of the trade-off between sup-
porting consumption of target groups and
increasing domestic production. This con-
cept will be discussed more fully in
Chapter 7.

Table 7 —Estimated government cost of rice and wheat imports, by category, 1975-76

Current Cost to Sale Budgetary

Category Full Value the Government Proceetls Subsidy"
{(Tk/maund)

Rice (cash import) 181.94 181.94 87 —94.94
Rice (credit import) 215.85" 56.23 87 +30.77
Rice fgrant import) — 20.00 70 +50.00
Wheat (cash import) 110.69 110.69 67 —43.69
Wheat (credit import) 132.05" 47.97 67 +19.03
Wheat (grant import) — 20.00 54 +34.00
Rice procured internally 15743 157,43 87 —064.43

CA pegatie sign denotes transfer ta consumers; a positive sign indicates gains to the treasury.

tndludes interest on 1o b ovalue at 2 percent which s the interest rate during the grace periods,

20 percent of total distnbution was nonpniced distaibution

" Cost not reported
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Table 8 —Foodgrain expenditures and receipts and their position in government budgets,

197273 to 1975-76

ltem 197273 1973-74 1974-75 1975-76
(million Tk)
Expenditure on food account 1,408 1,683 3,072 3,2Mm
Receipt from public sales of toodgrains 625 720 2,156 2,195
Subsidy transfer 783 963 Y6 1,006
(percent)
Subsidy as a proportion of food
expenditure 50 57 30 3
Subsidy as a prope,tion of total
government nudget” 11.4 12.9 8.4 6.6
Subsidy s a proportion of public
development expenditure 19.7 31.6 17.4 11.8
Subsidy as a proportion of public
current expenditure 26.9 21.8 16.2 14.7
Food subsidy as a proportion of noet
tax revenue 36 33 24 21

Source. Computed with data provided by the Bangladesh Minet,y of Vinance.

“Government revenue does not nclude tood sates. Actual expenditure does not include tull value of foodgrains

receved under credit and grant

"lotal government budget s the sum of the deselopment and the revenue (current) budget.

CNettavevenae s equal to tatal tax resenue minas s payment by (he government and public corporations (mainly

public payvment of castom duties)
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4

INTERRELATIONS OF PUBLIC AMD MARKET

DISTRIBUTION VARIABLES

As outlined in Chapter 3, the forces that
influence the demand for and supply of
foodgrains in Bangladesh are resolved
through two exchange subsystems: open
market sale and public rationing. This
chapter will quantitatively examine how
those forces interact and the information
will be used to develop several scenarios
to project possible levels of future con-
sumption, imports, and foodgrain price
levels.

A Framework

The following framework was devel-
oped toshow theinterrelationships among
domestic production, imports, procure-
ment, ration distribution, income, open
market sales, consumption, and market
prices. Because these relationships are
based on annual averages, they are not
relevant for scasonal and disaggregated
problems.

Within the framework, the price of rice
in the open market is determined by the
interaction of the market demand for and
supply of local rice. The introduction of
rationing can be thought of as affecting
this market in twoways: (1) assuming local
rice and imported ration rice are perfect

substitutes, a given increase in ration rice
will reduce the demand for local rice by
the same amount (a shift to the left of the
open market demand curve), and (2) the
income of consumers receiving ration rice
will go up by an amount equal to the
savings in their foodgrain budget resulting
from the difference between market and
ration price for cach unit of ration rice, if
the rationing is effective.2' This second
effect will shift the demand curve to the
right. In this paper, the first is referred to
as the substitution effect, the second is
referred to as the income effect, and the
net effect is termed the market displace-
ment cffect of rationing. The market dis-
placement effect will be smaller for wheat
than for rice. Substituting wheat for rice
in the ration would mean a smaller left-
ward shift of the demand curve for local
rice because the two products are im-
perfect substitutes. The income effect of
wheat distribution through rationing will
be in the same direction as for rice, but
the magnitude will be smaller because of
the cffect of imperfect substitutability.??
The net result of the various opposing ef-
fects is expected to be such that the re-
duction in open market demand because

VLB Berlage. Toodpran Demand Supply Policies in Bangladesh™ (Ph.D. dissertation, Massachusetts Institute of

technology, 1972,

22 Mathematically the margmal rate ot substitution of ration rice {11 for market rice (R) s defined as dR ="
dr
and the maginal rate of substiation of ration wheat (w) tor mvarset rice (R) s detined as dR = Ty Inthe contestol
dw

Bangladesh, a4 is most likely to be less than or equal to one and a  to be less than one.

Impertect substitution may alvo exist between market rice and ration rice because of differences in processing.
For example. ration rice in Bangladesh has been supplicd mainly through imports of unparbailed rice, whereas the
local market rce is usually parboiled. Generally, the marginal rate of substitution between the two is less than, hut
very close to, ane: see TLLB. Berlage, “Toodgrain Demand Supply Policies in Bangladesh.”
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Figure 1: Effect of rationing on the open market price for local rice
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Quantity of Rice in the Open Market

of an increase in the quantity of ration
foodgrains would be smaller than the in-
crease in ration. in other words, increased
rationing will lead to a net increase in
effective demand.

Specifically, Figure 1 shows the process
of adjustment and price formation through

the interaction of supply and demand on
the market in a single year. In the figure,
DR represents the market demand curve
tor local rice at the 1nitial position, DRy is
the market demand curve after ration
supply has increased, and SR is the market
supply curve. The initial position is de-
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fined by the amount of rice bought and
sold QRo at price Po.

Through imports, the government in-
creases both rice and wheat distribution
through rationing at the fixed prices. The
extent of the shift in the market de-
mand curve for local rice is determined
as follows:

QRo — QRe = (a,AQ, — %Yr)

where

P = market price of rice,

AQ, = increase in ration rice,

AQ,, = increase in ration wheat,

Y, = increase in income due to
ration rice,

Yo = increase in income due to
ration wheat,?

Ji] = marginal propensity to con-
sume rice,

aw = marginal rate of substitu-
tion of ration wheat for
market rice, and

ar = marginal rate of substitu-
tion of ration rice for mar-
ket rice.

A model of supply and demand incor-
porating rationing has been developed to
show the interrelationships in the food
distribution system. The model, which
represents a compromise between what is
desired and the limitations imposed by
the existing data, is presented below:

QS = mQ*—QP,

(M
Qb = léo + ByP + Ba2Y + 33QR, (2)
Y =Y+ QR(aP—PR), (3)
QR = U, + dMP + QP), (4
(5)

QP = Uy +aQ,
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MP = U, *+ c(Q*— DD), (6)
D = QD+QR, (7)
Q5 = QD. (8)
where

QS = Rice available for open mar-

ket sale including that part of
production consumed at

home;

m = Proportion of gross produc-
tion available for consump-
tion;

Q* = Domestic gross rice produc-
tion;

QP = Internal procurement;

QD = Consumption from market
and home;

P = Real price of rice (retail, me-
dium quality);

Y = Disposable income adjusted

for rationing;
QR = Foodgrain ration distribution;
Bo, B1, B2, Ba = Parameters to he es-

timated;

Y = Disposable income without
ration;

a = Marginal rate of substitution

of ration foodgrains (rice and
wheat) for local rice;

PR = Weighted average foodgrain
price at ration shops in real
terms;

MP = Import of foodgrains;

U, Uq, Uy da ¢ = Parameters to

be cstimated;

DD = Consumption requirement
used as a basis for import
planning (15.5 ounces per
capita per day); and

D = Total consumption of food-
grains.

All variables except prices are in per capita
terms, the value of mis assumed to be 0.9.



Equation (1) represents the net avail-
ability of foodgrains for marketing sale and
is a price invariant supply function. The
invariance of supply to market prices re-
flects the short run nature of the analysis
as wellas the dominance of weather factors
in the supply of foodgrains from domestic
sources. Equation (2) is a market demand
function in which rationing has been in-
cluded as a shift variable. Equation (3) pro-
vides a mechanism for adjusting income
from rationing. Equations (4), (5), and
(6) represent the main decision variables.
Equations (7) and (8) are identities.

By substituting equations (1) and (2) for
cquation (8), the system of eight equations
can be reduced to asystemof six equations
where D, QR, QP, MP, P, and Y are endo-
genous and QF, Y and PR are exogenous.
Since arbitrary decisions as well as uncer-
tain factors can influence QR, QP, and MP,
these potential policy variables are not en-
tirely endogenous. The intercept terms —
Ur, Uq, and Upy—retlect the effect of ar-
bitrary changes in decisions on these var-
iables. These can be treated as policy
variablos subject Lo completely arbitrary
decisions by setting the values ol d, a, and
¢ at zero and working only through the Uy,
Uq, and Upy.

It should be noted that a negative QP
is equivalent to an open market sale oper-

ation by the government; hence the con-
sequence of such an operation can be
evaluated. Simultancously solving for the
values of endogenous variables at given val-
ues of exogenous variables provides an op-
portunity to trace out policy implications.

Data

Although most data have already been
discussed in carlier chapters, some addi-
tional variables, including quantity con-
sumed, disposable income, and real prices,
are claborated here.

A direct measure of the quantity con-
sumed from the free market and at home
(QDy is not available. Anindirect estimate
is therefore made that assumes that QD
equals gross domestic production minus
the quantity for seed, feed, and wastage
(which together account for 10 percent
of gross production) and the quantity pro-
cured by the government.24

Per capita disposable income (Y) is
based on estimates of GNP at current
markel prices minus direct taxes. GNP
at current market prices is obtained by
adding indirect taxes to GNP at factor
cost.®

To transform them into real prices,
nominal prices?® were deflated by a non-
rice food price index, which was avail-

M s measare of QD will ditter from actaad values by o quantty cqual to changes in stock held by producers and

?6

traders Tadute to incorporate: private stocks m the measurement ol QD s fikely to resalt in overestimation of
cansumption an good years and underestimation i bad years Another omitted variable in the demand side,
the eftect of permanent meaome on cutent consumption, s expected to counteract the effect of omission of stock
changes on the supply side 1o o soacty such as Bangladesh, where paverty s widespread, even moderate tood
scarcity will cause the poor to attempt to support their consumption: ot staple foods by selling movable and
immovable properties hhe Ivestock . atensils, bind, and any other assets they possess They attempt to replenish
these m good sears Hos permanent income etect will work in the opposite duection ot the eftect of stock
hanges i both consamption and market prces

* The main sources ot GNE' estinates are M Al and T 1B Bedage, Toodgain (Rice and Wheatr Demand.

Inport and Prce Poley o Bangladesh " Bangladesh Feonomie Review T olantany 1973 2558 tor the penod up to
1968 69 and the estimates of the Barcaa ot Statistics and the Planming Conmission tor subsequent yeas

Prices of medium quabity nee tepresent the genetal e prices e tus study. The general rice price should be
werghted average of coarse, medium, and tine quality ices Time series prace data tor all these sanetios are not
avatlable The mediem quality nice poce would be higher than the weighted average rice price mainly because of
the hugher weiphts ot coarse nee
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able for the years up to 1968-69,27 and
was updated with recent data.?®

Estimation of Equations

Estimating equation (2) requires a prior
estimate of the marginal rate of substitu-
tion (MRS) of ration foodgrains for mar-
ket rice since the MRS is needed to cal-
culate the adjusted disposable income
(Y). Theoretically, the MRS should be
equal to the price ratio when the utility
derived from consuming one food is in-
dependent from that of consuming the
others. In a rationing system with a re-
stricted supply and arbitrary pricing, the
MRS should be equal to or greater than
the price ratio of market rice to ration
foodgrains.?® In most years the price ra-
tios of ration foodgrains to market rice
prices were above 0.4, so we take this as
the lower bound. Through an iterative
process, taking various values of the MRS
increasing from 0.4, we estimate equa-
tion (2), (QD + aQR) = {(Y,P). This
iterative process shows that the value of
0.70 for the MRS gives the best estimate,
with coefficients that are highly signifi-
cant as well as income and price elastici-
ties that arc considered reasonable in the
context of Bangladesh.

Estimating equation (2) in an unre-
stricted form with the variable Y and a
separate ration income variable Yg (where
Yo = QR [aP=PR]), did not give satis-
factory results.3® The coefficients were
mostly insignificant and the variable Y
did not bear a proper sign. Morcover, it

is unlikely that the coefficient of QR will

be larger than 1.0.3 Estimating the equa-
tion under restriction yields,??

QD = 297.22 + (.3359Y — 150.15P
(tvalues) (7.538) (3.147) (—2.664)

— 0.70QR; R 2 = 0.69, DW = 2.008.

All coefficients are significant at above
the 95 percent level of confidence. The
Durban-Watson statistic indicates no
serial correlation. Estimated income and
price elasticities work out to be 0.37 and
—0.23, respectively.

The coefficient of QR represents the
weighted average of marginal rates of
substitution of ration rice and wheat for
local market rice. This coefficient would
quite accurately explain changes in the
market price of rice due to changes in the
ration offtake only when the proportions
of wheat and rice in the ration foodgrains
are similar to the average (35 percent
rice, 65 percent wheat) of 1961-76. Evalu-
ating policies requires that the separate
effects of ration rice and wheat be known.
To obtain these, a range of plausible
values for the MRS of ration rice and
wheat for local rice from 0.75 to .95 for
rice and from 0.50 to 0.75 for wheat was
selected. The equation QD + a,QR, +
awQRyw = f (Y,P)was then estimated.

This process shows that values of 0.92
for a; (MRS of ration ricey and of 0.58 for
ay, (MRS of ration wheat for market rice)
give the best estimate of the cquation.
The coefficients of income and price
variables are highly significant and the
clasticities are reasonable. ¢

Estimating equation (4) led to the fol-

271118 Berlage, “Foodgrain Demand Supply Policies in Bangladesh.”

28 The products incorporated into the mdes and their veights ate gram (cuck pea), 372 milk, 5.51; ghee (clarified

butter), 086, mustard oil, 5.19; meat, 434 fish, B.07: potato, 1.22;

onien, 0.7 1 salt, 0.84; chile, 1.09; sugar, 2.31;

gur (unrefined sugar), 0.65; tea, 228 The sum of the weights is 37.64.

290 118 Berlage “Toodgrain Demand Supply Policies in Bangladesh

30 The estimated cquation is as tollows
QD = 12884 01135 Y - LOdd Y
OB 0447, TURIRET

(tvalues) 1059

= hh 702P -

1 1BQR
-4) 78

3 This contrary resubt may bedue partly to mualticollinearity (the cortelation cootficient between Ys and Yis —0.08;
and betwern Ys and Qr, (0.70) and partly o improper adjustment tor the income effect of ration foodgrains.

32 Time-series data trona 1960-76 were used in the estimation, but 1971-72 and 197475 were excluded because of

abnormalities
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lowing results:
QR = 9.609 + 0.706(MP + QP);
(tvalues) (2.7845)(8.7865)

-2
R = 0.86; DW= 195,

In estimating this cquation for the quan-
tity of foodgrain ration consumed, the
difference between ration and market
price was also included as an explanatory
variable but did not yield a significant
coefficient. It was observed that the co-
efficientwas significant only when market
and ration prices are close—as they were
in some months of 1976-77. Even then,
the t-value of the coefficient was only
1.065. Ration offtake appears to be largely
determined by the availability of govern-
ment stocks. However, only about 71 per-
cent of the incremental acquisition of
public grain in any year goes to rationing
in the same year, reflecting the time lag
in acquisition and distribution.

Annual data did not provide any satis-
factory estimate ol equation (5), for
which details are presented in the sec-
tion on domestic procurement. Based on
interdistrict data for 1975-76 and 1976-
77, equation (5) is as follows:

QP = 31.85 + 0.1255Q%; R” = 0,50
(Lvalues) (2.035)  (5.0635)
Using annual data, the estimate of equa-
tion (6) is:
MP = 33173 ~ 0.6169 (Q* — DD);
(t values) (9.5588) (—4.4017)

=2
R =0.60; DW = 2,154,
The cquation indicates that  domestic
shortfall is an important determinant of
the quantity imported, explaining about 60
percent of the variation in imports.

Interrelationships Under Various
Scenarios

Once the coefficients of the six equa-

tions have been estimated, the maodel
may be solved. Solutions are presented
here along with brief  discussions and
policy implications of these results, which
are based on a number of production
scenarios.

Three production scenarios are con-
ceived for 1980; the first represents a bad
crop year, the second a normal crop year,
and the third a good crop year. Rice
production is assumed to be 11.88 mil-
lion tons, 13.50 million tons,3® and 15.12
million tons, respectively. Qutput of 13.50
million tons represents a downward ad-
justment in the production target for the
final year of the present two-year plan.
The high and low figures represent the
average variation of about 12 percent.
The population is projected to be 89.92
million by 1980,

On the basis of the relationships postu-
lated in the equation of the model, con-
sumption, prices, imports, procurement,
and ration offtake under the three sce-
narios are as shown in Table 9. These esti-
mates assume that per capita income
from agriculture changes at the same rate
as rice production, and that nonagricul-
tural income increases at the rate of 5.5
percent annually. Prices are expressed in
nominal terms at the 197576 general
level of prices.

If nast relationships in the foodgrain
sector persist in 1979-80, rice prices could
range from Tk 232 to Tk 170, depending
on which production scenarios are im-
plemented. The rice price in scenario 3
is about 10 percent higher than the actual
average of 197576, Tables 10 and 11
present the impact on consumption and
prices of various levels of imports, pro-
curement, rationing, and open market
sales, all of which are treated as exogenous
policy decisions. It is assumed that a
security stock can do away with the time
lag between stock acquisition and  dis-

3 A production ot 135 milhon tons in 1980 mphies an annual average growth rate of 2.25 percent between 197474

and 1979-80
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Table 9—Scenarios of foodgrain supply, demand, and prices, 1980

Item

Scenario 1 Scenario 2

Scenario 3

total Production

Total Consumption

Per Capita Consumption’
Rice Pricer

Imports

Ration Offtake

Internal Procarement
Pipeline Stock:

(million tons)

11.88 13.50
12.57 13.27
313.20 330.60
232.20 199.80
2.76 1.76
2.10 1.54
0.21 0.42
0.87 0.64

15.12
13.97
348.00
169.60
0.76
0.97

(.62
0.41

L hs.

“Th per maund

Retlects the portion of import and domestic procurenient not going to distribution in the same year.

Table 10—Per capita consumption and prices of rice with a policy of distributing all
public grains through rationing

Import and

Procurement’ . S
Level Per Capita
Consumplion
(I
MTPO 12763
MIPL 12763
NP2 12703
MIP3 12763
M2PO 3124
M2 1203
M2p2 3123
AM2P3 RN
AP 20699
MIPI 206,99
NP2 296 494
AP 296,94

Scenario 1

Price

200.74
216.05
219.03

CTk/maund)

Scenario 2

Per Capita

Scenario 3

Price Per Capita

Price
Consumption Consumption
13)) (Tk/maund) (Ib) (Tk/maund)
348.51 168.27 369.38 129.92
348.51 174.45 369,18 135.90
348.51 177.65 369.38 138.98
31851 183.92 369.38 145.30
337.05 182.42 361.78 139.60
337.00 188.60 361.78 145.77
337.05 191.85 361.78 148.88
337.05 198.45 361.78 155.29
$25.59 T195.56 35419 149.17
3125.59 202.08 35419 155.26
125.59 205.30 15419 158.40
125,549 211.92 35419 164.87

tport levels A in nillion tons

Seendno l -
MM Qa0
AN 1 #5
ASH 1.23
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[CIRTITEI

144
140
042

_Stenario 3

122
|

CProcurement (1) Lovels

"0 = no procurement

PlL = 2 percent of production
P2 = 3 percent of production
% =% percent of production


http:2'6'51.47
http:hllt0.00
http:106,1.27

Table 11—Per capita consumption and prices of rice with a policy of distributing
imported grains through rationing and open market sale

Import' and

Scenario 1

Scenario 2

Scenario 3

open
;‘";3” Per Capita o Price o _—Pcr Capita Price Per Capita Price
Levels Consumption Consumption Consumption

(Ih) (Tk/maund) (Ib) (Tk/maund) (1) (Tk/maund)
MTHN 327.63 203.43 348.51 164.17 369.38 127.55
MTH?2 327.63 197.27 348.51 160.16 369.38 125.24
M1H3 327.63 191.36 348.51 156.23 369.38 122.95
M2H1 312.31 222 .82 337.05 179.29 361.78 137.92
M2H2 312.3 218.13 337.05 176.25 361.78 136.16
M2H3 31231 213.50 337.05 173.22 361.78 134.41
M3H1 2496.99 240.95 325.59 193.70 35419 147.97
M3H2 296,99 237.79 325.59 191.62 354.19 146.77
M3H3 296.99 234.67 325.59 189.54 354.19 145.57

Note: selection of the import levels is based partly on historical deviations and partly on personal judgment.

Clmport levels (MY an million tons

Seenario | Scenario 2 Scenario §
M 2odo 1.4 1.22
M2 185 1.38 091
M P23 ny 061

tribution,® and that the open market
sale of foodgrains introduced in 1977-78
will be effectively continued. The main
conclusions are abstracted here,

While total availability of foodgrains
has the most dominant influence in de-
termining the market price and the upper
limit of consumption, it is not the sole
determinant. Market price can also be in-
fluenced by policies relating Lo ration dis-
tribution, open market sale, and internal
procurement. At given levels of produc-
tion, imports, and income the market
price of rice can be raised or depressed
by changing the proportions of public

v Levels of open market sale (H):

H1 = 10 percent of imports
H2 = 20 percent of imports
H3 = 30 percent of imports
Open market sale exceeding 30 percent of imports

is extremely unlihely since it would severely restrict
urban rationing

stock allocated to the open market and to
rationing. However, the percentage of
change in market price resulting from such
policy decisions is not the same in all
scenarios. The effect is larger in the bad
crop year (low level of availability) than
in the good crop year, mainly becans:
of the difference in the income effocts
from rationing.

The desirable consumption level of
foodgrains is set forth in government
documents as an average of 15.5 ounces
per capita per day (or 353.4 pounds per
year) and the desirable price level for
rice is considered to be around Tk, 145

My 197778 government had aleeady built upr a stock of about 800 thousand tons The abjective is 1o maintain a
security stock ot about one million tons for the 197677 population tevel
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per maund.®® These desirable levels of
consumption and price are attainable in
scenarios 3 and 2 with a normal level of
imports only if policies pertaining to open
market sale and the security stocks neces-
sary for such sale are cffective. But it
would be extremely difficult to maintain
these consumption and price targets in
the bad crop scenario unless larger im-
ports of foodgrains were possible,

In general, the primary policy challenge
in a bad crop year is to prevent the market
price from rising and the consumption
level from falling, while in a good crop
year, as in scenario 3, the main problem
is to prevent prices from falling. However,
maintaining adequate imports to support
consumption in a bad crop year is ox-
tremely difficult. Likewise, cutting imports
drastically during a good crop year is
difficult to achieve because of rationing
obligations. Given these limitations, al-
locating a larger share of public stock to
open market sale® ina bad year would
help hold down prices. The larger the
shortiall in imports, the stronger the need
to increase open market sales. Ina geod
crop year, as in scenario 3, the reverse
is the case. Pressure to increase ration
distribution through a larger quota and
expanded coverage has been intense in
bad crop vears, when the pap between
market and ration prices widens. Effective
open market sales would reduce this pres-
sure by depressing market prices.

As the system s being run at present,
internal procurement appears to be im-
portant ma'aly in seenario 2 (for partly
supporting scasonal prices) and in sce-
nario 3 (for supporting  both  average

and secasonal prices). However, if open
market sale is used as a continuing policy
tool, and if foodgrain imports are able to
meet all shortfalls in production on a
static per capita basis, gross internal
procurement could be quite heavy even
in a bad crop year. For example, in sce-
nario 1, if foodgrains are imported to
reach a per capita consumption target
of 15.5 ounces per day regardless of target
price and the ability of the level of income
to support such imports, and if a large
portion of the imported foodgrains s
channeled  through  the open market,
imports will lower the market price more
sharply than would an equivalent  in-
crease in domestic production. Counter-
ing such a fall in the market price would
require substantial internal procurement,
even in a bad crop year. Farmers with a
surplus would unload their foodgrains
to the government at the support prices
while consumers would increasingly get
supplics from government’s open market
sales. Although quite unlikely, this possi-
bility requires that a target market price®
become one of the bases of determining
import requirements,

Finally, the effect of rationing and open
market operations on the market rice
price is larger when public stocks have
more rice than wheat. Open market sales
of wheat would have to be about 42 per-
cent larger than such sales of rice in order
to depress market price the same amount.
This has implications for the composi-
tion of foodgrain imports. As long as the
ratio of wheat prices to rice prices in the
international market remains below the
domestic rate of substitution of wheat

P ks prce devel s considered deal 1o the jute nce acieage halance. as explamed in a later section ot this paper

This feselor nce prce s absa aboot at parsath normal intemational prcces ot noe

%
Open market sale alsa has some opetatonal problems ansmg trom the losw devel of public stock and the uncertain

behavior al prvate trade moresponse o sach sales These are discussed tarther i later section of this paper

Yt could vany, tetlecting o compronise of conthe ing torces
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for rice at the margin, most of the im-
ported foodgrains could be wheat. But
this will restrict open market operation in
the bad crop year. Open market sale of
wheat in large quantities is not desirable.
The free market for wheat is extremely

small, and any open market sale of wheat
from public stock is likely to disrupt the
structure of the growing wheat market,
possibly jeopardizing the government’s
present programs to develop this market
and expand wheat production.
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PUBLIC FOODGRAIN DISTRIBUTION

AND POVERTY

The importance of public foodgrain
distribution as a variable influencing the
market for foodgrains has already been
indicated in this paper. This chapter will
focus on the more specific question of
who bencefits from public distribution.
It will attempt to determine the income
groups on which rationing has the most
impact and to determine what redirection,
if any, of public distribution cfforts is
necessary.

Income Distribution and Rationing
Foodgrains

Because there are no data (based on
sample surveys) on the quantities of ra-
tion foodgrains received by people in
various income  groups, ostimates  are
calculated based on 197374 Houschold
Consumption Survey data. The large dif-
ference between ration and market prices
in this year should have provided con-
sumers with a strong incentive to draw all
ration foodgrains. Morcover, the large
volume of ration supply should have
minimized  the  chance of  cardholders
being refused rations. Rationing condi-
tions in 197374 would therefore by very

close to the assumptions made in these
respects. For a detailed description of the
methods used to estimate receipts  of
ration foodgrains by various income
groups, sce Appendix 1.

Table 12 presents the estimated dis-
tribution of ration foodgrains among low
income urban groups.® Consumption fig-
ures of the 197374 survey indicate that
foodgrain consumption in urban arcas
was higher than that of the correspond-
ing income groups in rural arcas.®. This
may be because the per capita supply of
ration foodgrains in urban areas is sub-
stantially higher than in rural arcas. To
substantiaie this point, an estimate of
per capita consumption of foodgrains,
excluding the income effect of rationing,
is made for the urban income classas.
The resulting consumption function for
foodgrains in urban arcas is shown in Fig-
ure 2 and Table 12, column 8. The curve
in Figure 2 comes close to the rural food-
grain consumption function in the lower
income range and to the urban food-
grain - consumption function (including
the income effect of rationing) in the
upper income range. This is approximately

M The detimition of atban centers in the popalation census imdudes all municpal arcas. There were 108 such urban

areas i the 1974 censas i huding some thana headqguarnters
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Fora given level ot mcome, Tngher per copita consumption ol toodgrams in tural areas than in urban areas would

be oxpected tor a number of teasons st grban people have 10 spend more of their income on housing,

clothimg. services, ete L than raeal people Socond. toodprain prices are generally higher in urban markets than in

rurl arcas Third.saral occupations are generally more energy exhausting the urban occupations, implying the need

to spend a larger share ot indome on toodgrans OF course, urban and rural Iving conditions in the low income

categories are notvery different i Bangladoesh, where relatively, developed business and commerce conters at the
periphery ot rural areas are counted as urban areas. Nevertheless, ¢ onsumption ot foodgrains by low income groups

in urban arcas would be expected 10 be ess than, or

in rural areas
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at best equal to, that ot the corresponding income groups
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Figure 2: Estimated urban and rural consumption functions for foodgrains, 1973-74
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Table 12—Estimated distribution of ration foodgrains among income groups, 1973-74

Rural Urban
Estimated
Consumplion
Total Ration as a Total Ration as a  Excluding In-
Income Actual Ration Percent of Actual Ration Percent of come Effect of
Group Cansumption' Received Consumption Consumption Received Consumption Ration"

(Ih/capita) (percent)
Less than 100 168.18 24.14 14
100-149 221.99 21.94 10
150-199 269.70 29.08 11
200-249 307.02 32.59 ih
250-299 325.32 36.22 I
300-399 357.95 31.72 9
400-499 375.00 30.13 8
500-749 402.94 27.49 6
750-999 429.63 24.83 6
1.000-1,499 452.38 — —
1,500-1,999 436,80 — —
2,000 and above 456,58 — _

(Ib/capita)  (percent) (Ih/capita)
263,11 24580 () 198.90
27711 261.50 67 231.00
20985 317.40 106 243.80
326.80 137.80 103 281.60
33817 343.50 102 300.50
358.44 323.70 90 328.50
35943 281.70 78 339.60)
380.69 24900 65 370.22
391.81  251.80 64 384.91
40615 246.60 61 402.09
$17.52  250.70 60 415.93
40195 23990 60 40111

“Computed from Bangladesh, Bureau ot Statistics, A Report on the Household Dxpenditure Survey of Bangladesh

197 3-74 i Dacea, 1978

©Ihe income etfect of rationing is caleulated for each income class based on formulas presented in Appendix 3.

what would be hypothesized to be the
true urban  consumption function  of
foodgrains in the absence of the rationing
system. Assuming that this contention is
true, one could also conclude that the
estimates of ration distribution by various
income classes presented in Table 12 are
quite close to reality.

The estimates of ration foodgrains re-
ceived show that low income urban con-
sumers obtain 90 to 100 percent of the
foodgrains they consume  from  ration
sources, while rationing provides only 9
to 14 percent of the foodgrains consumed
by rural low income groups.

Because of the mechanisms of the cate-
porics of rationing oriented toward such
groups as government employees and in-
dustrial workers, the ration received by
houscholds with incomes ranging from Tk
150-300 per noonth appears to be higher
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than their consumption. This has sup-
ported the income of low-paid govern-
ment employees and workers in the urban
areas, since these groups of urban con-
sumers frequently supplement their low
incomes by reselling ration foodgrains in
the open market. Such sales were wit-
nessed in the Dacca market by the mem-
bers of the 1FPRI/World Bank Food Policy
Review Mission in March 1977.

The estimates of ration distribution for
197374 show that 9.2 percent of the
population, which is urban, received
ahout 55 percent of the total ration food-
grains and the remaining 90.8 percent of
the population, which is rural, received
only 45 percent of the ration. Excluding
the rural-based special categories, such as
government employees, school teachers,
the military and police services, and in-
dustrial workers (those who are urban-



like in their occupations, incomes, and
consumption patterns, but are living in
rural arcas) the share going to native
rural consumers in 1973-74 was only about
34 percent. And while some rural farmers
do not depend on the open market for
their toodgrains, rural landless laborers,
small farmers, and people in nonfarm oc-
cupations (fishermen, petty sales workers,
cte.) are considered largely dependent on
the open market. According to the Land
Occupancey Survey (LOS) of 1977, 32 por-
cent of rural houscholds were Tandless:
they did not own any cultivated land in the
survey year.* These tandless households
comprise about 26 percent of the rural
populatior,. The 1973-74 Houschold Sur-
vey shows that about 26 percent of the
rural  population  lived in - houscholds
with incomes of less than Tk 300 per
month. Most of these people would Tall
in the category of landless raral poor
identified in the LOS of 1977 and also in
a4 197374 study by Abdullah ot al.*" Their
absolute number is estimated to be about
2.6 times the total urban  population;
yvel only about 34 percent of the food-
grain ration was allocated to the native
rural consumers, while about 66 percent
woent to urban and urban-like consumers
in 197 3-74.

The distribution ol ration foodgrains
botween urban and rural consumers s
not likely to be substantially different in
other years. Public foodgrains under modi-
ficd rationing are the main vehicle serv-
ing the rural population. Distribution
under this category in 197475 (the Tamine
year in Bangladesh) was about 26 percent
fower than in the previous year. Ration
distribution under the moditied  ration-
ing category was 5 to 15 percent higher
during 196970 to 197273 than it was

in 1973-74. A crucial clection*? in 1970
might have influenced the ruling political
organization to allocate more foodgrains
to rural people through modified ration-
ing between 1969-71. But the higher pro-
portions of foodgrains under the modi-
fied rationing category in 197172 and
197273 does not mean that the share of
rural consumers went  up  accordingly.
Because of the Civil War in 197172, the
physical and organizational infrastruc-
tures during 197172 and 197273, par-
ticularly in the rural arcas, were such that
an increased ow of foodgrains from gov-
cernment stocks to rural arcas could not
oceur.

Some Policy Implications

The fact that rural poverty has in-
creased, as was noted in Chapter 3, and
that public foodgrain rationing has ex-
tremely limited coverage indicate the
seriousness of the problem for the rural
poor in Bangladesh. Some alleviation of
this problem may be provided through
two foodgrain  distribution options:  a
rural rationing scheme and open market
sale operations.
An Extended Rural Rationing Scheme

In order to determine the effect of a
rural rationing scheme, a disaggregated
analysis tracing the implications of rural
rationing or the poorest 26 pereent of
the rural population was conducted. The
poorest 26 percent was selected because
it comprises that segment of the rnal
population termed “extremely poor” in
Chapter 3. Morcover, any  rationing
scheme Tor a specific target group must
have a clear-cut criterion for inclusion
of consumers in the scheme. Because it
has already been shown that about 26
percent of the rural population was land-

404 Thomassan lannuze and lames T Peach, Report on the Hierarchy of Interests i Land i Bangladesh (Washington,
D US Apency tor Intemational Dexebpument. September 1977

A Ahdullah Richard Satons and Stashareot Hussam, SIDACILO Report onintegrated Rural Development Program

Dacca ntermational Rurdl Developmoent Program. 19740

A2 The 1970 electon provded the plattarmi tor demandimg regonal attonomy tor what was then Last Pakistan
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less wage carners, a land ownership cri-
terion can be employed to include this
segment of the rural population in the ra-
tioning scheme.

Based on 197374 Household Consump-
tion Survey data, the poorest 26 percent
of the rural population includes the five
low income classes shown in Table 12
The core of the analytical approach roests
on behavioral assumptions about how
houscholds in various  income  groups
will change their expenditure allocations
for foodgrains in response to the rationing
scheme. A detailed note on methodology
is presented in Appendix 3. A ration quota
of six ounces per capita per day, equiva-
lent to the present urban ration quota,
was selected for analysis. Two alternative
levels of ration prices and compositions
of ration foodgrains are considered. The
two prices are:

1) Py, the low ration price provailing
in 1973-74 (Tk 0.55 per pound of
rice and Tk 0.37 per pound of
wheat); and

2) P2, a hypothetical ration price that
would just allow the lowest in-
come group (with per capita in-
come as in 197374 Houschold
Survey) to accommodate all ra-
tion foodgrains within the food-
grain budget (Tk .78 per pound
of rice and Tk 0.49 per pound of
wheat).43

The selection of the ration composition
is based on the following considerations.
First, a drastic change in consumption
patterns is assumed to be difficult in the
short run. Therefore, the selected com-

position is kept close to present patterns
of consumption. Second, rural rationing
will reduce market demand, requiring
more domestic procurement to prevent
market prices from falling. This procured
grain will be rice primarily, which will
have to be recycled through the ration-
ing scheme. Of the two alternative ration
compositions, the first, Cy, consists of 60
percent rice and 4C percent wheat., The
second, Cz, is 40 percent rice and 60 per-
cent wheat.

Thus, there are four combinations of
ration prices and ration  compositions:
CiPy, CyP2, CaPy, CaP2. The effects of cach
of these combinations are presented in
Tables 13 and 14.

The rationing scheme for the rural poor
would increase the average consump-
tion of the five lowest income groups by
6.8 to 14.6 percent. A combination of a
low ration price and a higher proportion
of wheat in the ration causes the largest
increase in consumption. The consump-
tion of the lowest income groups (less
than Tk 100 per month) would increase
by 25 to 43 percent, while that of the
top income group considered (Tk 250-299
per month) would increase by about 6 to
12 percent.,

Introduction or extension of foodgrain
rationing would increase demand for non-
foodgrain commodities. In this study,
this increase ranges from about 8 to 19
percent of the foodgrain budget and ap-
pears to be larger than the percent in-
crease in consumption of foodgrains. A
large part of this increased demand for
nonfoodgrain goods is likely to be for
other foods.* This has important impli-

3 The hypothetical tation price is consderably Tower than 1975-76 ration poce Tesels (o, Th 11 per pound of nce

and Th 085 per pound of wheath In the absence of o nsing pec capita income ol the rural poor between

197870 and 197570, selection ol 1975 76 1ation prces would have severely restriected the aceess of the raral poor

in the proposed cural ninoming scheme: Thus, an extremely low level at mcome poses serious constraints in i reasing

consumption among rucal poor. even with a subsidized Toodgrnn rationing scheme, unless a substantial subsidy

can be attorded

“ The Jow mcome group spends 51 percent of its budget on foodgramns and 26 percent on other toods, the average

income group spends - percent o ats hadget on toodgrams and 31 percent on other foods; and the high icome

proup spends 30 percent ot its budpet on foodgrans and 30 percent on other foods
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Table 13 —Implications of an expanded rationing scheme for the rural poor by

commodities, 1973-74

Alternative Ration Compasition and Prices

Item CiPy CiP2" C,Py CaP2"
Initial consumption (1,000 tons) 2301.8 2301.8 2301.8 2301.8
Percent from wheat 31.0 31.0 31.0 31.0
Consumption with rationing
(1,000 tons) 2542.5 2458.6 2636.6 2559.9
Percent from wheat 28.2 29.2 33.2 34.2
Percent increase in consumption 10.5 0.8 14.6 11.2
Ration quantity 1459.1 1459.1 1459.1 1459.1
Import quantity 830.6 746.7 924.74 847.94
Rice (1,000 tons) 247.0 163.1 183.0 106.2
Wheat (1,000 tons) 583.6 583.6 741.74 7417 4
Domestic procurement
{(Reduction in market demand) 628.5 712.4 534.4 0111
Rice (1,000 tons) 628.5 712.4 400.7 477 .4
Wheat (1,000 tons) 0 0 133.7 133.7
Subsidy cost (billion Tk) 4.19 3.58 3.92 3.38
Increase in nonfoodgrain demand
{percent of foodgrain budget) 19.1 11.7 14.0 7.6

60 percent nee at Th 0.55/1h; 40 percent wheat at Tk 0.37/1h.
"ol percent nce at Th 0.78/1b; 40 percent wheat at Th 0.49/1h.
C 40 percent nice at Th 0.55/1b; 60 percent wheat at Tk 0. 37/1b.
0 percent nce at Th0.78/1b; 60 percent wheat at Tk 0.49/1b.

cations for the energy intake of the ration
recipient, because if there are no supply
constraints in nongrain foods and no dif-
ference in calorie content between one
dollar's worth of foodgrain and one dollar's
worth of nongrain foods, rationing could
increase calorie intake at a faster rate
than it increases foodgrain consumption.
Supply constraints in nongrain  foods
may push up prices of sach foods, climi-
nating any additional impact of rationing
on calorie intake. Therefore, the impact
of foodgrain rationing on calorie intake

will be larger where nongrain foods are
relatively cheap in terms of calories per
dollar and where there are few supply
constraints on the increased availability
of such foocls.

A high ration price and a ration with a
larger proportion of wheat would cause
the smallest increase in demand for non-
foodgrain goods.

The subsidy cost for a rural rationing
scheme covering the poorest 26 percent
of the rural population ranges from Tk
3.38 to 4.19 billion, depending on the ra-

 Pablic 1aodgrun distrtbation m herala, Indin, and Sobanka case stucies «ondue ted at the International Food Policy

Research Institute support thas pomnt See PSS George, Public: Distabation of Foodyenns i Korala
Distrbution Imphcations and 1 Hectiveness Research Report Novo 7 (Washington, D¢

Rescarch Institute, 1974

Income
Intermational Food Policy
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Table 14— Implications of an expanded rationing scheme for the rural poor by income,

197374

Alternative Ration Consumption and Prices

CiPy CyP2" CaPy CaPy"!

tncome Group Increase in Consumption of Grain
(pereent)

Less than Tk 100 373 25.1 43.0 32.0
Tk 100-149 14.1 8.7 21.9 17.3
Tk 150-199 11.3 7.3 15.5 1.8
Tk 200-249 9.4 0.1 12.8 9.8
Tk 250-299 8.7 5.8 12.2 9.6

tncrease in Nonfoodgrain Demand as a Percentage of Foodgrain Budget!

Less than Tk 100 11.4
Tk 100-149 23.2
Tk 150-199 20.6
Tk 200-249 18.4
Tk 250-299 18.2

(percent)

0 9.9 0
13.7 14.5 5.9
12.4 14.8 7.9
11.5 13.8 7.8
11.5 13.7 7.9

<60 percent nee at Th 0.55/1b: 40 percent wheat at Tk 0.37/1b.

b ol percent rice at Th 0.78/1b: 40 percent wheat at Tk 0.49/1b.

<40 percent rice at Th 055/1h; 60 percent wheat at Tk 0.37/1b,

430 percent rice at Th 0.78/1h; 60 percent wheat at Th 0.49/1b.

« These figures represent 4 percentage of the foodgrain budget in order to make them comparable with the fipures
in the Jirst part of the table. txpressed as o percentage of the nonfoodgrain budget, the increase of nonfoodgrain
demand would be about two times Larger than the figures prosented in this part of the table.

tion prices and ration composition. Ex-
cluding the top two income classes re-
duces the subsidy cost by 61.8 percent.
Such exclusion will be operationally dif-
ficult, and even if it is possible, the sub-
sidy cost still appears to be beyond the
present budgetary means of Bangladesh.
However, such a scheme might be pos-
sible if external aid, motivated by a global
concern for meeting basic needs, were
available on a massive scale. Even then,
problems would still exist because rural
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rationing based largely on foreign food
aid would depress domestic foodgrain
prices unless there were simultancous ef-
forts to increase incomes of the poor.

If the reduction in market demand for
rice and wheat resulting from expanded
rationing is not offset by procurement,
the market price of rice would fall 15 to 27
percent, depending on which combina-
tion of ration prices and composition
(CyPy . . . CaP2) were in operation, and
assuming a supply clasticity of zero and de-



mand elasticity of —0.25. 1If the supply
elasticity were 0.15,% the reduction in rice
prices would range from 9.5 10 17.0 percent.
Wheat prices would fall drastically, and the
wheat market might collapse if alternatives
CaPy or C2P2 were in operation. Such price
reductions could be prevented, however, if
it were possible to raise income levels of
consumers, particularly for low income
groups. This again underscores the im-
portance of policies for raising income of
the rural poor as a solution to this prob-
lem of low level consumption,
Open Market Sales

In carrying out open market operations,
the government can expand supplics and
lower prices. Price clasticitios of demand
for various income groups have already
been used to show the impact of high
prices of foodgrains on  consumption
during the lean period. On the basis of
price clasticities of demand for food-
grains at various incomes, it is possible to
calculate the effect on consumption of
the poorer groups resulting from a cer-
tain open market operation. In this ox-
ercise it is assumed that the objective of
the operation is to increase the consump-
tion of the lowest income rural group by
about 17 percent,*” which will cause
prices to fall by 25 percent. Table 15 pre-
sents the increases in consuniption by dif-
ferent income groups for this 25 percent
drop in prices.

Table 15 indicates that low income
groups increase  their consumption  of
foodgrains more than the higher income

groups as a result of reduced foodgrain
prices. But unlike targeted  programs,
prices have effects that cannot be limited
to selected groups. As a result, large quan-
tities of foodgrains generally must be
pumped into the market to cause the de-
sired fall in prices. Assuming a price
clasticity of market supply of zero, the
increase in consumption  presented  in
Table 15 will require total additional
quantitics of 0.667 million tons on the
basis of the 1973-74 population. This addi-
tional quantity represents an increase of
5.32 pereent from the initial level. A
positive supply clasticity further increases
the size of open market operations re-
quired to achiceve the target. If we assume
a supply clasticity of 0.2, the increase in
the size of the open market operation will
have to be 10,32 percent of the initial
level of consumption: 1.29 million tons
instead of .667 million tons.

These quantities represent net  addi-
tions to aggregate supply of foodgrains.
By using rationing, consumption of the
lowest income group can be increased
25 to 43 percent with a net addition of
only about 200,000 to 300,000 tons to ag-
gregate foodgrain supply. Achieving the
same increase in - consumption through
open market operations would require a
fall in market price that might be totally
impracticable.® Thus, open market sale
would require a larger import volume or
stock depletion than would  rationing
with a stable price.*®

However, open market operations have

*ohn 1 Cummimgs. The Supply Responsiveness of Bangalee Rice and Cash Crop Caltivators,” Bangladesh Develop-

ment Studies 2 0Apnl 1974 245-051

7 This is about halt of the average mcrease m consumption of this particular proup in the case ol rural rationing
Chable TE A Larger mcrease s not assumed to be teastble through the market mechanism without severe problems.

e estimated poce clasticies will not be applicable tor such a large tall o prices. A tall in prices of more than 40

percent may <hot consumers ttom urban rationing to open marhet purchases. requinng an ever-ine reasing supply

to cause the prces to all

The amount requised tor open mathet operations s sensitive to market supply elasticity. While some intormation

on podur tion response o the poce o toadggtams s avarlable in the country, knowledge of market supply response

many market penod s vrtually nonesistent 11 the open market operation ¢hanges the behavior ot private traders,

the supply elasticty o aey market penod could be quite Lirge When the stock levels with the goyemment are Jow.,
the traders might antaipate the linated capacity ot the government to intuence the market, and therefore may

withhold their stock, tesulting in o sharper rise in prices
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Table 15—Changes in per capila consumplion resulting from an open market price

reduction of 25 percent

Per Capita
Consumption*
1973-74

Income Group

New Consumption
Level Increase

(Tk/month) (ounces/capita/day) (ounces/capita/day) (percent)
Less than 100 7.52 8.80 17.0
100-149 9.72 10.98 13.0
150-199 11.81 13.1 11.0
200-249 13.45 14.66 9.0
250-299 14.21 15.35 8.0
300-399 15.59 16.64 6.75
400-499 16.30 17.50 5.5
500-749 17.50 18.24 4.25
750-999 18.60 19.20 3.25
1,000-1,499 19.48 19.97 2.50
1,500-1,999 20.48 20.74 1.25
2,000 and above 19.54 19.54 0.0
All Groups 16.15 17.01 5.32

“Comptted trom Bangladesh Bureau of Statistics, A Report on the Household Expenditure Survey of Bangladesh

1973 74 (Dacca, 1978)

a number of desirable aspects. They can
be put into effect selectively in any par-
ticular scason of the year without main-
taining the additional permanent organi-
zational structure necessary in the case
of aregular rural rationing system. In addi-
tion, since the price elasticitios of low
income groups are higher than those for
high income groups, they benefit the poor
more than the rich and involve the least
subsidy cost, although some subsidy will
be unavoidable.5® Finally, because of the

rationing system in urban areas, urban de-
mand for foodgrains is relatively insensi-
tive to price changes (highly inclastic),
providing a chance for rural consumers to
gain proportionately more from openmar-
ket operations than urban consumers.
The main disadvantage is that open
market operations  discourage  producer
incentive. A large quantity of foodgrain is
required to cause a given fall in price,
but in the absence of some reliable esti-
mate of market supply elasticity, the quan-

"0 the price ot imported grins s ligher than the domestic pice twhich has not been the case historically exeept

n 1074875 see Appendin 2 Table 21 the subsidy cost ot oper matket sale could be highe Strictly speaking, asimple

comparison ot subsidy cost between the apen market sele and the rattomng programs are not valid because the

programs have dissimular impacts on consumption among vanous mcome groups. However, a comparison of

subsicdy costs between such programs can be seen in James Gavan, “The Calotie Gap in Bangladesh and

Strtegies Tor Redocing 167 paper presented at the Natntion-Otiented Food Policoes and Programs Conference,

Bellagio, Italy, 1977
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tity required for the operation is indotermi-
nate, making advance planning difficult.

Considering the advantages and  dis-
advantages, it seems that open markoet
operations could be employed selectively
during the year, particularly in a year
when lean period prices tend to shoot
above the normal peaks. In lean periods,
selling foodgrains from public stocks on
the open market for one or two months to
lower prices 25 percent would require
only a fraction of the amount. Howoever,
such an operation would have to be ox-
perimental in the beginning to observe
how normal market supply behaves in re-
sponse Lo government open market sale
operations. For more discussion on this,
see Chapter 6.

Conclusions

The analysis presented in this chapier
indicates that about two thirds of the pub-
lic distribution of foodgrains goes to ur-
ban and urban-like consumers, although
only about 9.2 percent of the country's
population is wban and the absolute
number in the extremely poor category of
rural population is about three times the
total urban population The poorest 7
percent of the people in the country live
in rural areas.

The ration system has been succoss-
ful, however, in supporting the consump-
tion of the urban poor. Without rationing,
the consumption level of the urban poor,
the poorest 15 percent of the urban popu-
lation, might have been 15 1o 24 percent
below their actual foodgrain consumption
level in 197374,

The rural poor’s extremely low income
criously — constrains — improvement  of
consumption levels and nutritional status,
Intervention policies such as oxtended
rural rationing and open market sales
for the rural poor involve cither a large
subsidy cost or low domestic prices for
foodgrains. A low domestic  foodgrain
price is not considered  conducive to
growth in domestic foodgrain produc-
tion. To improve the consumption level
of the rural poor while acknowledging the
difficulty of raising their income in the
short run, a low domostic price for food-
grains along with a compensating policy
of input subsidy to provide producers
incentive could be a logical policy option
in Bangladesh.% Input subsidy doces not
provide much of a direct benefit 1o the
rural poor, however. A comparative
analysis of input subsidy and price sup-
port is presented in the last part of this
study.

Because an increased  wheat  supply
has a smaller offect on domestic rice
prices than an increased rice supply, and
because wheat offers a proportionately
higher gain in calories than rice for every
dollar’s worth of imports, it scems ap-
propriate to encourage consumption of
more wheat than rice among the rural
poor. To do so may necessitate lowering
wheat prices, which will severely restrict
wheat production. This policy option
calls for a complete reappraisal of the
government’s policy Lo increase wheat
production, particularly a reappraisal of
the opportunity cost associated with in-
creased domestic production of wheat,

U\ comparson ot urhan popalation with the total depending an the apen matket tor thea toodgrams would have

been appropoate. but data Tnmtations constramed such o comparson Nevertheless, raral nontarm and landless

househalds mnctadmg very small tarmas

ton about twe to theee times the uthan population

hnown to be dependent on markets  ssould together « aomprise g popula

“USuch g pohioy s necessar, o prevent concentration of Lind i bands o latge tarmers because past espenence

indhcates that seabl and meegnal Lroers el thes land 1o suivne when preces e igh However, o hroader

aalv il iamewaork than the one adopted i the present study would huave been usetal in substantiating the

conelusion
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Increasing the supply of ration food-
grains and/or lowering ration prices gen-
erates additional demand for other com-
modities, including nongrain foods, faster
than it increases foodgrain consumption.
Policies that increase the  supply  of
cheaper nongrain foods, along with the
public distribution of ration foodgrains,
may improve the overall nutritional status
of the rural poor. Studies on supply func-
tions of nongrain foods therefore  de-
serve special attention.

The average level of calorie intake of
the rural poor is [ow, but becomes even
worse in a year with a large shortfall in
production and in the lean period of every
year. Open market sale of foodgrains in
rural markets under these situations may
be quite effective in improving the nu-
tritional status of the rural poor while
minimizing the adverse impact on pro-
ducer incentives. Without any knowledge
of how private traders would react to open
market operations, however, such poli-
cies warrant caution and experimenta-
tion in the initial stage.

Although it is generally thought that the
income of the rural poor cannot be im-
proved in the short run, some specific
activitios such as rural work programs and
food forworks programs can provide some
immediate income support to the rural
poor. Comprehensive analysis and inten-
sive study is required before such pro-
grams are expanded to a size commen-
surate with the need for improvement

48

of the nutritional level of the rural poor.
Among the questions that must be an-
swered in future study are:

1. What is the compatibility between
the seasonal and regional nature of
un- and underemployment and the
soasonal and regional scope for
such programs?

2. Do these programs create a net addi-
tion to employment and income for
unemployment wage earners or re-
duce underemnloyment of farmers?

3. What are the implications of these
programs for wage rates and prices
and what is their indirect effect on
the long run employment and in-
come ol the rural poor?

4. How productive are such programs?
Do they involve a simple transfer of
income or productive investment?
What are the budgetary and or-
ganizational implications of an ex-
panded  program  commensurate
witl, a certain degree of improve-
ment in the nutritional status of the
poor!

6. lsthe systemof paying wages in food-
grains necessarily better than paying
wages in cash? What are the implica-
tions of the two systems for the com-
position of foodgrains, rural milling
facilitics, leakage, and storage!?

Unless answers to these questions are
obtained, the arguments for further ex-
pansion of works programs in rural areas
will remain weak.

[}



6

DOMESTIC PROCUREMENT OF FOODGRAINS

AND SEASONALITY OF PRICES

Domestic procurement —voluntary  or
compulsory sale of foodgrains by pro-
ducers and market intermediaries to the
government —is an important element of
food policy in Bangladesh. Procurement
has been used to obtain grains for the
rationing system, provide a support price
to producers, and prevent  smuggling
across Bangladesh’s border. This chapter
ex .mines  how procurement has  been
used in the past and how it could be used
in the future. The government employs
two methods of procurement: a voluntary
method in which government buys at a
fixed price from producers and market
intermediaries and a compulsory method
that requires delivery of a predetermined
quantity at a fixed price by producers and
occasionally by market intermediarics.
The compulsory method has frequently
been limited to zones within five miles of
the border.

Relationships Among Procurement,
Prices, and Production

The quantity procured in any year is
dependent on the government's efforts
in procurement, the level of production,
and the procurement price in comparison
with the market price. Domestic pro-
curement of rice exceeded 1.5 percent of
gross production only in 1975-76, when
3.34 percent of rice production (about
5.9 percent of aman rice) was procured.
Even under the compulsory system, sub-
stantial quantities of rice could not be

procured. The wide variations in com-
pulsory procurement reflect not  only
variations in production and in procure-
ment prices relative to market prices, but
also the extent of the government’s de-
termination to carry out the unpalatable
program. The relevant time series data
are presented in Table 16.

With the exception of 1975-76, the pro-
curement price has been below the market
(wholesale) price of rice. However, farm
level prices are generally about 83 per-
cent of the wholesale prices, so that the
procurement price would appear to equal
or exceed the producer’s price in five out
of 16 years. Even then, the quantity pro-
cured under the voluntary option in some
of these years was quite small.

To determine the influences of procure-
ment price and gross production on the
quantity procured, a number of regression
models were estimated. The first model
used time-series data for 1959-76 to relate
total and voluntary procurement to mar-
ket price relative to procurement price
and gross production. The results were
not satisfactory, particularly when the
procurement and  production  variables
were included on a per capita basis. Given
the wide variations in procurement of-
forts and in the methods adopted in var-
ious years, such results are not unex-
pected. Therefore, the most recent years
of 197576 and 197677 were selected,
when procurement of foodgrains was sub-
stantially higher and only the voluntary
method was in operation. Data on pro-
duction and procurement of aman paddy
by district and on the harvest scason price
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Table 16 —Procurement of rice and its relationship to production and price

Procurement

o A nent.

Year Production Total Voluntary
(1,000 t0ns)

19959-6() 8,-180 242 1.6
1960-61 9,520 263 12.2
1961-62 9,470 10.1 2.1
1962-63 8,730 41 0.1
196 3-6:4 10,460 12:4.8 95.3
1964-65 10, 310 12.4 3.4
1965-66 10,130 93.0 0
1966-67 9,420 8.0 0
1967-68 10,990 22.0 12.0
T968-64 11,160 9.0 2.6
1964-70 11,820 9.0 21
1970-71 10,970 6.0) 2.0
1971-72" — - —
1972-73 9,930 1Y 0
197 3-74 11,720 70.8 48.5
1974-75 1,110 10 0
1975-76 12,650 420.0 420.0

Procurement
Procusrement Market Price"/Market
Price Price” Price Ratio
(Tk/maund)
19.64 24.10 0.82
19.69 25.21 0.78
19.69 24.76 0.80
19.69 27.10 0.73
21.71 25.09 0.87
20.913 26,25 0.80
21.71 2914 0.75
26.63 18.75 0.69
28.21 34,30 0.82
29.79 3814 0.78
20.79 37.87 0.79
29.79 37.03 0.80
54.00 64.05 0.78
72.63 #6.30 0.84
120.00 205.49 (.58
120.00 11653 1.03

Soutce Procutement prce up to 197475

Bangladesh, Ministry ot Agnculture, Bangladosh Agriculture in Statistics

Macca, 1974 Data tor 197576 acquired Srom unpublished documents provided by the Bangladesh Ministry

ol Food

Represents anverage wholesale prce ot noe dunmg December- lanuary, the procurement season.

OB ause 0 wcontroversigl nature o 1 data dunng s swar yedr, none have been inoludec
! [l t I nat t the data donng | | Juded

ol aman rice were available for estimating
a regression model relating per capita
procurement (QP) 1o per capita produc-
tion (Q*) and procurement price relative
to harvest scason market price (PD). The
estimated equation s as follows:
QP = =5.6538 + 0.1255 Q*
(tvaluesy (—1.286)  (5.003)
—
= L2839PD; RT = 0.62
(—0.058)

The results show that interdistrict dif-
ferences in production are the most signifi-
cant factors (statistically significant at
the 99 percent level of confidence) in ex-
plaining the interdistrict differences in
procurement. Because of the limited range
of the variable PD and multicollincarity,
the results do not show the effect of price
to be statistically significant.® Even the
sign of the price coclficient is not what
one would generally expect.

"3 the measurement ol vanables i per Capita tenms relates to total tural popadation. although agricultural population

would be the televant detbator Howeser, the proportion ot agncultaral population in the total rural population is

not kel to vany enough trom year to year to caase o signthieant ditterence in the resulting coethicients.

o he conelation cocttioient between QF and PD s 04 Regressing per Gagnta procuarement only against PD nakes

b statistically sigmeant only at a4 percent level ot contidence and with proper sign ot the coetficient
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Procurement price relative 1o markel
price may have some influence on the
quantity procured, but its significance is
masked partly hecause of multicollinearity
and partly because of data limitation. The
estimate of the elasticity of the quantity
procurcd with respect to production is
1.86. About 64 percent of the variation in
procurement among districts is explained
by variations in per capita production.

Fhe relationship between procuremient,
production, and procurement price rela-
tive to market price can be interpreted as
a proxy for the relationship between mar-
keted surplus, production, and prices dis-
cussed in an carlier section. This proxy
would also indicate that marketed quan-
tity is strongly influenced by the lovel
of production while the influence of price
is generally small,

Seasonality and Procurement

One objective of procarement is to pre-
vent an unusually fow price during the
harvest season from affecting producer
incentives. To operate procurement
policies eftectively and to determine the
size of the procurement program it is
essential to know which factors cause
scasonal dips in prices during harvest
scasons. Of the three rice crops in Bangla-
desh, rice prices generally record their
lowest levels during aman. A price sup-
port to this major rice crop indirectly
provides some support to prices of the
other two crops. Harvest season prices of
horo and aus paddy®® sometimoes fall as
low as or even lower than the harvest
season aman paddy prices. Although this
appears to contradict the earlier statement
that prices are lowest in the anan harvest
season, the contradiction is not real tor
two reasons. Tirst, moisture content of
paddy at harvest time is higher in boro
and aus than in aman. Boro and aus cre s
are harvested during the rainy season, be-

fore plant growth has completely ceased,
while the aman crop is harvested during
the winter with dead and dry straw. Sec-
ond, the quality of aman rice in terms
of its medium grain size and minimal
amount of broken grains is superior 1o
the coarse aus rice and most varietios of
horo rice. This quality factor makes o
difterence of 6 to 8 percent between the
prices of aman and other rice crops.

[n other words, the low price of ags and
hora paddy is not a reflection of a sea-
sonal glut in supply relative 1o demand
as is the case for aman paddy. The sea-
sonal pattern of rice prices may change in
the tuture it the present trend toward
horo production continues. Already some
districts have emerged as major boro
growing arcas (c.g., Chittagong, Sylhet,
Kishoreganj) where scasonal prices dif-
ter from the national average pattern and
where price support tor boro paddy would
be as important as it would be for aman
paddy.

In the past, program procurement has
been limited mostly to rice harvested
during aman. This scason is expected to
renain. an important procurement sea-
son in the futare. Therefore, this study
attempted to - estimate the relationship
between the fall of rice prices during
aman and the relevant explanatory factors,

There are a number of explanatory fac-
tors that could cause rice prices to fall
during aman. including total rice produc-
tion, distribution of ration  foodgrains
from government stocks, consumer in-
come, producer liquidity situation, and
speculative behavior of private traders., 1f
total production is high because of a good
aus or -hora crop, traders tend to buy
more than normal quantities for resale
during the peak price scason that occurs
immediately before aman, an action that
tends to have some spillover efiect on
JH PriCes.

H
" Paddy reters to unhushed oo while tce eten to hasked and cleaned nne



Producer liquidity becomes important
when farmers attempt to increase their
gain by withholding stock at the peak of
harvest and selling later. But because of
immediate cash needs many farmers can-
not do so unless high prices and produc-
tion of cash crops enable them to pursue
this profit-maximizing practice. Jute is
the primary cash crop and its harvest
coincides with the harvest of aus rice and
the marketing of sonie boro rice. There-
fore a high cash return from jute would
mean loss aus and boro rice marketed
during their harvest time  than would
have been marketed with a lower cash
return from jute. The resulting increase
in stock would tend to spill over to the
aman crop season. Thus one would expect
high prices and production of jute to de-
press harvest season aman prices.

Considering the paucity of scasonal
data, the Tollowing regression equation
is specified to estimate the relationship
discussed above:

SP={(Q.RV.T),

where

SP = index of the December-January
rice price in reference to the an-
nual average taken at 100,

Q = index of total rice production,

R = index of December-January ra-
tion distribution,

Vv = indexof value of jute production;
the nominal price of jute deflated
by the general price index, and

T = indexof industrial production.

Total rice production (Q) provided bet-
ter explanatory power than aman produc-
tion. Monthly ration distribution data
wore available only for the period 1972 to
1976. The December-January ration dis-
tribution as a percentage of the annual
total varied between 11,3 and 15 percent
during this period. From 1964 to 1971,
the December-lanuary ration distribution

| )

was assumed to be 12 percent of the an-
nual totals.

Industrial production is used as a suit-
able proxy for the interyear variation in
the December-lanuary  nonagricultural
income of consumers. Q is expected to
pick up the effect of agricultural income.

The estimated equation is:

log SP = 6.7407 — 0.4189 log Q

(t values) (7.958) {—2.1121)
~ 0.0996 log R = 0.0868 log V
(—4.1598) (—2.4454)

+ 01071 log T;

, (1.3002)

R2 = 0.07; DW = 2.176.

All the explanatory variables have the
expected sign and all the coctficients are
significant, except the one for industrial
production, which is significant at about
an 80 percent level. The graph of the re-
lationship in Figure 3 presents actual and
predicted values for the index of harvest
prices. The equation explains the price dip
in Decomber-lantary quite well for the
period before 1970-71; for the more recent
period, however, the fit is not as good.
This is believed to be the result of many
other factors that upset the ceconomy
during the political turmoil of that period.

The policy implications of the equation
estimated above appear clear. Reducing
ration distribution during aman helps sup-
port harvest scason prices of aman rice,
A preliminary evaluation of rice produc-
tion, prices and production of jute, and
general nonagricultural activity in the
country would provide some indications
of the magnitude of the procurement
program needed for price support pur-
poses. This would form a better basis for
advance planning of procurement than
the present practice of going uy an arbi-
trary target.

Procurement’s Effect on Variability in
Consumption and Trade

As a result of procurement, harvest
season consumption would tend to fall



Figure 3: December-January rice price relative to annual averages:
actual and predicted
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as determined by the price elasticity of prices rise, and conversely. This implics
demand. Previous chapters have shown that a wider gap between the lean and
that the consumption levels of the poor harvest scason prices of foodgrain will
fall faster than those of the rich when result in a larger scasonal fluctuation in



consumption by the poor. The highest
and lowoest rice prices in different years
are shown in Table 17,

The table shows the spread betwoeen the
lowest and highest levels of rice prices
slowly increasing until 197273, For the
next three years the gap was wider; the
peak level price was about 60 percent
higher than the lowest price during this
period, which must have caused severe
scasonal Tluctuations in consumption of
foodgrains, particularly among low in-
come Reducing  seasonal
fluctuations in consumption is considered
desirable 8

Procurement does not ensure an auto-
matic reduction in the gap between har-
vest and lean season prices. If private
traders reduce their buying of rice in the
harvest season by a quantity equal to
the government’s procurement, and if the

consumeaoers.,

government does not release this quantity
later in the open market, procurement
will, coeteris paribus, increase the spread
between the harvest and  lean season
prices. Evenif the government distributes
the entire procured quantity through ra-
tioning, the difference between the lean
and harvest season prices will still be
farger because of the income effect of
rationing. The wide spread between lean
and harvest scason prices presented in
Table 17 indicates that procurement did
not substantiatly reduce the apparent in-
centives for the private trade during the

last three years. Other tactors discussed
carlier, such as production, ration dis-
tribution, farmer liquidity, and income
only partly explain the unusual price fluc-
tuationsduringthe postliberation period. 7
This leads to the conclusion that private
traders must have had serious inhibitions
about entering the market during this
period. Insecurity in business transactions
within an environment of extreme law-
lessness, disruptions intransportation, and
weak financial institutions probably raised
the cost of private trade substantially.

It may be concluded that stabilizing
seasonal Tluctuations of foodgrain prices
is a desirable objective that can help im-
prove the nutritional status of poor con-
sumers. Combined with its distribution
program, government procurement can
play an effective role in this regard. How-
ever, if, as is likely, private trade is more
officient (in lower marketing cost) than
public procurement in damping price fluc-
tuations, the povernment’s stabilizing role
should not be expanded to the point of
seriously restricting private trade.

Figure 4 represents the percentage devi-
ations of monthly prices from the annual
average. Assuming that the scasonal fluc-
tuations in prices during the late sixtios
provided an adequate return for private
trade, the graph sugpests that government
procurement should not reduce the spread
between the annual average and the har-
vest season price below 8 to 12 percent.

Sty trom the pomt ot viess of ecanonite ponaiples, and assuming o dechnmg mangimal utility trom consumption
ol toodgaons, the total atthty denved rom a given quantits o loodgrams sall be hagher it consamption is evenly
distohates] over the vear than ot more s consumed in the tust bale and lessas consamed i the second halt on the
vear This may also be trae b the techmcal relationsup between natntion and distnbuton ot lood intake withim
a consumption pertod Seasonal vanaticns i actinoaty lesels and enerpy requrements do not seem to be consstent
with vartations i seosonal supphes ot roodgrms forexample, the barcesting and thieshig ot amuan nce constitute
only about 30 percent o the totad Libor regquirement tor grossing the crop the other 70 percent ob the total labor
regquneement Lalls withan the pecod o July September when poce devels are genecally high See Rasuddin Ahmed,

Leonamic Analysis of Tubewell Brogation i Bangladesh PR D dissertation, Stchugan State Universaity, 19720
Energy requirements of the notagncultial labor toree e more exenly distohuted over nime than those of the
agncultaral Bihor tarce. because nonagncatturad activines are less seasonal This suggests that a redac ion i
seasonal Huctuations ot toodgram poces s desoable tor improving the nutotional statas of consumers tworkers),
and perthaps abso tor mereasng the produc vy ot labor

the telatively smadl spread betsseen peak and Jow poce m 1972 T4 can be attabuted to the Largest pubhie distobu-
tion ot Joodpnnns i the tace of o small domestie production <o that Se posate trade had sery ittle ot o
stahilizing rode
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Table 17 —Normalized lowest and highest levels of wholesale rice prices, 1960/61 to
1975/76

Highest Price

Highest Lowest as Percentage of
Years Price Price Difference Lowest Price
(Tk/maund) (Tk/maund) (Tk/maund)
T960-01 32.28 20.67 5.01 121.0
1961-62 28.84 23.58 5.26 122.3
1962-63 28.90 24.97 3.93 115.7
1963-64 $3.04 25.88 7.16 127.7
1904-05 27.55 22.68 4.87 121.5
T1965-66 }1.85 24.66 7.19 129.2
1966-67 50.76 37.81 12.95 134.3
1967-68 43.90 34.71 9.19 126.5
19068-69 n.a. n.a. n.a. n.a.
1964-70 50.94 38.73 12.26 131.7
1970-71 46,32 35.06 11.26 132.1
1971-72 45.32 33.40 11.92 135.7
1972-73 78 67 56.79 21.88 138.5
197 3-74 99.17 65.13 3404 152.3
1974-75 253.81 157.57 96.24 161.1
1975-76 224.09 136.90 87.19 163.7

Sources: Based on prices from A Raquibee s Zaman and M. Asadirzzam, An Analysis of Rice Prices in Bangladesh,
195152 10 1967 68 (Dacca: Bang:ladesh Institute of Development Economics, July 1972} and various price
publications ot Ui Bangladesh Bureae of Statistics.

“Prices have been normalized to remove the eitedts of an upwitrd trend over time by deflating monthly nominal prices.

Fixing Procurement Price of the cost of production, while the sec-

The prevailing practice of fixing the
procurement price is based on two cri-
teria: providing incentives to - rice pro-
ducers to increase production and main-
taining a desirable balance between jute
and rice acreage.® The first criterion is
generally applied by comparing a pro-
posed procurement price with estimates

ond implics a jute-rice price ratio that
maintains a desirable balance between
jute and rice acreage.

The relationship between jute acreage
and the ratio of jute price to rice price
was significantly positive.5? As a result of
arising rice price relative to jute price and
a declining jute vield, jute arca declined

"B he govemment pursties a nohicy ot keepng the jute-padedy poce ratio around 15 The ratio ot procurement price

ol jute to procatement poce of paddy n 197576 was about 14

AR M Ghalam Rabbang, ‘Teonomic Determinants o Jute Produdtion in tndia and Pakistan,”” Pakistan Develop-
ment Reviess 5 i5unmner 197537 49 Secalvo Ransuddin Ahmed, “Toodgraim Production in Bangladesh: An Analysis

ol Growth, B Sources and Related Polices,

and Raisuddine Ahmed. Foordpram Production Bangladesh  An
Y

Analysis of Grosth and Redated Policies (D ca Bangladesh Agricultural Research Coune il. 1977).
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Figure 4: Percent deviation of normalized monthly prices
from annual averages
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to the lowoest level in history by 1975-76.
To maintain the desired balance between
jute and rice acreage,® the government
set a jute-paddy price ratio of 1.5 as the
policy target necded. Given the nature of
international demand for jute, this ratio
implics an average paddy price of Tk 93
per maund (Tk 145 per maund of cleaned
rice), roughly »qual to the prevailing price
of coarse rice in 1975-76. Anything above
Tk 145 per maund would tilt the balance
away from jultc.

Lstimates of production costs for rice
arc not made regularly in Bangladesh.
The government generally uses estimates
based on information generated by occa-
sional field surveys of the Agroeconomic
Unit under the Ministry of Agriculture.

This analysis uses the per acre costs
of production of different variotics of
paddy for 1968-69 cstimated by the Min-
istry of Agriculture and for 197576 col-
lected through small samplings by the U.S.
Agency for International Development in
Dacca. Methods used to derive the two
sets are quite similar. In both cases costs
represent only direct items (excluding
rents, ete.), and on-farm inputs are valuced
at market rates. While studies were made
for an owner-operated farm, in this study
the costs are for both owner and tenant
farm situations. These estimates indicate
that Tor owner-farmers the ratio of pro-
curement price to average cost ranges
from 242 to 3.1 for high vielding varie-
ties (HYV) and from 2.1 to 3.0 for local
varictics. However, for sharecroppers the
ratio ranges from 1.05 to 1.51 for local
varietios, and from 1.21 to 1.56 for HYV.

These estimates do not take into con-
sideration the risk inherent in growing dif-
ferent varieties of rice. Aus rice s the
riskiest crop, followed by aman and then
boro rice. 1 the cost of the risk could bhe
included, perhaps boro would be the most
attractive in terms of profitability.

Inconclusion, the 1975-76 procure-
ment price of Tk 74 per maund appears
to provide substantial incentive under
normal crop conditions to most rarmers.
But the incentive to tenant farmers, mostly
subsistence farmers for whom procure-
ment price may have little significance,
appears to be less attractive, particularly
in the case of local boro rice.
Procurement Price and Fertilizer Use

The relationship between procurement
price and fertilizer use raises two points:
whether the output price relative to the
input price provides incentive to expand
use of fertilizer, and whether it would be
more socially efficient to spend a given
amount of scarce budgetary resources on
input subsidy or on price support mea-
sures. The first point will be discussod
here, and the second will be analyzed in
the nest chapter. Table 18 presents esti-
mates of the marginal products of fortil-
izers and compares the value of these
marginal products with fertilizer price
using the procurement price of pacldy.

The ratio of the value of the marginal
product of fertilizer to fertilizer price in-
dicates a highly attractive incentive for
the use of fertilizers, particularly on
owner-operated farms and in boro rice
crops. The incentive is relatively small in
aus rice under sharecropping, howoever,

80 N attempt is made to analy 2 this relationstup tarther on this poper. hecause extensiv e research has pone into the

tormatom of govermnment policoy i ths tespend



Table 18 —Frocurement price and incentive for fertilizer use

) Marginal Value Ratio of Product Value
Rice Physical of Fertilizer to Fertilizer Price
Crop Product (MPP) Marginal Price

of Fertilizer Product’ (1975-76)" Owner Sharecropper”
(paddy/nutrient) (Tk) (Tk/maund of nutrient)
Boro 10.0 629 122 5.2 2.6
(4.5) (2.2)
Aman 9.5 598 122 4.9 2.5
(4.3) (2.1)
Aus 7.5 472 122 3.9 1.9
(3.4) (1.7)

Source. MPP from- Rasuddin Ahmed, Foodgrain Production in Bangladesh: An Analysis of Growth, fts Sources and

Rolated Policies (Dacea: Bangladesh Agricultueal Research Council, 1973),
+ Procurement price is assumed to be 85 percent effective at farm level,

"Weighted average price of nitrogen, phosphorus, and potassium.

CThe tigures in the brackets are ratios incorporating a credit cost at 30 percent annual interest on fertilizer price

for six months

CSharecropping in Bangladesh generally necessitates that input costs be borne by the sharecropper.
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PRICE SUPPORT VERSUS FERTILIZER SUBSIDY
FOR INCREASING RICE PRODUCTION

Although the need to augment aggre-
gate availability of foodgrains in Bangla-
desh is an acute long-run problem, some
of the aspects of production in the short
run deserve examination. This chapter
examines the relative merits of two poli-
cies designed to increase domestic pro-
duction of rice: price support and fertil-
izer subsidy Using a framework that out-
lines the interrelationships among im-
portant variables, the analysis evaluates
the impact of the two policies on producer
and consumer incomes,  government
budgetary burden, forcign exchange sav-
ings, and distribution of benefits. These
two policies are not meant to represent
the full range of options available to
Bangladesh; nor are they mutually ex-
clusive. They are alternatives only in their
competition for the government’s scarce
budgetary resources, and thus illustrate
the need for the government to consider
the opportunity costs of its policy deci-
sions. A decision on the level of price
support forrice, insofar as it requires a sub-
sidy to sustain it, should be made in
light of the effects the same subsidy
would have if offered through a reduction
in fertilizer prices.

Efforts to increase foodgrain production
are heavily dependent on the arca under
irrigation and the use of high-yielding
varieties, the role ot fertilizer in the in-
crease of production has assumed special
importance. The present level of fertil-
izer application in rice is very low: about
36 pounds per acre (16.5 pounds in terms
of the nutrients). Rice crops account for
about 88 percent of the total fertilizer
consumption in the country.

With varying degrees of effectiveness,
government has provided support prices
for rice and subsidized prices for fertil-
izers. Before 1973, 65 percent of the cost
of fertilizer was subsidized. Since the
formation of the 1972-73 development
budget, further subsidies have gradually
been reduced. In 1974-75, there was no
subsidy on urea fertilizer and the over-
all rate of subsidy on all fertilizers was
about 27 percent.

The price support policy involves gov-
ernment paddy procurement at a given
price at harvest time. Before 1974-75 gov-
ernment procurement was not a mecha-
nism for substantial price support, but
during 1976-77, procurement price and
mechanism were set to provide substan-
tial incentives to producers. During this
process of reorientation of the procure-
ment program, policy makers realized
that the price support and the fertilizer
subsidy programs, both designed to pro-
vide incentives to increase production,
could not be considered separately. In
fact, during the formulation of the 1976-
77 development budget, the question
whether to reduce fertilizer subsidy and
provide a higher effective support price
for foodgrains or to increase fertilizer
subsidy and relax price support for food-
grains turned out to be an issue of in-
tense debate among policy makers.

It should be clarified that certain stabi-
lization policies, such as buying rice when
the price falls unusually low at the har-
vest scason of a good crop and selling
during the lean scason without involve-
ment of government subsidy, would not
be considered price support alternatives
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to fertilizer subsidy. The difference is
subtle but nevertheless important.

A basic assumption of the analysis is
that price incentives alone cannot cause
a large increase in production. Other
ancillary policies designed to improve
technology and the supply of modern agri-
cultural inputs are essential for this pur-
pose. The analysis is therefore timited to
short-term effects. 8

A Framework

Among the criteria considered appro-
priate for evaluation of price support
versus  fertilizer subsidy  programs  are
social benefits, budgetary burden, foreign
exchange savings, and distributional
implications. The social benefit mea-
sure can incorporate budgetary burden
and foreign exchange effects to provide
a single criterion, but distributional im-
plications are too complex for collapsing
into a single criterion and are therefore
presented separately. These measures are
defined as:

1. Total social benefit = Producer
henefit + Consumer benefit + In-
crease in government revenue +
Premium on foreign exchange sav-
ings;

2. Net social benefit = Total social
benefit — Direct government cost;
and

3. Net government cost = Direct gov-
ernment cost—Government revenue.

The values of these measures are osti-
mated employing the model designed by
Barker and Hayami®? for developing mar-

ket economies. The Barker-Hayami model
is modified to accommodate the jute-

rice acreage substitution arising from the
changes in their relative prices and the
practice of supplying all imported rice
through the rationing system.8® It is pre-
sented in Figures 5 and 6.

In Figure 5, SS represents the domestic
supply curve of rice at the existing prices
of fertilizers. The vertical line DhH repre-
sents the demand curve of producers for
home consumption. Total demand is
represented by DhmD, and the horizontal
distance between DhmD and DhH mea-
sures the quantity marketed.8* DhH has
been drawn as insensitive to prices on the
basis of studics in subsistence economies
like India and the Philippines.®

The initial situation in Figure 5 shows a
market price of Pd; at this price quantity
0OQo of rice is consumed at home and
from the free market. An additional quan-

81 The scope of the analysis ts narrow in the sense that the comparisesy s limited within the alternatives of price
support and fertilizer subsidy, although it involves a broader question of resource allocation, which embraces a
large number of altermatives. Since the focus of the sty is on short-run policies and sinee fertilizer is a cracial

input fnr increasmg produd tion in the short run, the comparison, even this narrowly fncused, is considered relevant

82 Randolph Barker and Yujiro Hayami “Price Support Versus nput Subsidy for Food Seli-Sufficiency in Developing
Countrivs,” Amcrican fournal of Agncultural Teonomies 58 (November 1976)0 617-628

3 One haste assumption of the model is that o teduction i fecilizer prices does not agnificantly aftect the use of
other inputs, particularly Tabor, which s the important tactor of production in rice tatter land). Since the ¢ omple-

mentary and competitive relationships among factors are highly comples, it makes identitication of the direction
of pussible bas ditiicult. Other assumptions will be clartied as we proceed with the operational description of the
mode!l \We consider only rice and jute, which account tor ahout 92 percent of the total tertilizer consumption.

84 [he demand cunve representing the marketed quantity, not drawn separately, would run parallef to the total demand
curve at its lett at o distanc e equal to the difference between Dhm and DhH

8 Availabnfity ot a4 close substitute tor rice m the cansumption and cropping combinations of farmers largely de-
ternunes the degree of sensitivity ol home consumption to Changes in market prices. Comparative anglysis in
South andd Southeast Astan countres show that the contabution of rice to total nutritional intake is highest in
Bangladesh Food and Agriculture Organization ot the United Nations, Fhe fourth World Food Survey [Rome,
19771, indhcating a relative searcity of substitutes tor rice. This would imply o highly inelastic demand carve for
home consumption See foguero Zenaida, et al, “Elasticity of Home Consamption and Markotable Surplus for a
Subsistence Crop Rice m the Phibppines” (Los Banos: International Rice Research Institate, 1975).
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Figure 5: Model of price support and fertilizer subsidy for rice
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Figure 6: Model of fertilizer demand and supply
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tity (Qc-Qo) is imported and distributed
through rationing. Domestic production
can be substituted for this quantity of
imports by raising the producer prices to
PS or by shifting the supply curve to
S'S’ position by reducing fertilizer pricoes.
In evaluating those policies, it is assumed
that the government maintains the market
price of rice at the initial level (Pd) when
implementing cither program. Under the
fertilizer subsidy  program, the market
price at Pd is maintained simply through
procurement of AR quantity for the ra-
tioning system. The level of Pd represents
1976 average price of retail  medium
quality rice. In real terms, it is roughly
equivalent to 1969-70 levels of rice prices.

Except in 197374 and 197475, domes-
tic rice prices have been above interna-
tional prices (PW). However, ration prices
(PR) have always been below PA. Replac-
ing imports with domestic production for
rationing would imply a net increase in
subsidy cost Tor rationing,.

The data and estimated Tormulations
of the criteria measures, with exact alge-
braic formulations, appear in Appendix 4.
A briet explanation of the geometrie ver-
sion of the model is included here.

Rice Price Support

Assuming a lixed  domestic  supply
schedule (SS), an increase in the produc-
tion of rice to the level of OQce can be
achieved by supporting the producer price
at OPS. Since the government maintains
the consumer price at OPd, the increase in
the production of ricewould involve a cost
to the government represented by area
ACLM, the ditterence between the pro-
curement cost and the sales revenue, In
addition, import substitution of quantity
Al of rice would result in an increase in
ration  subsidy  (negative  government
revenue) by arca ABRI

With the support price at OPS, producer
rovenue from the sale of rice would in-
crease by arca ACLM plos arca QeABQo.
Arci BCLM represents an increase in the
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income of rice producers at a cost to the
government. Consumer welfare does not
change, because neither Pd nor PR s
changed.

A not foreign exchange savings in the
rice sector is the area QoRTQce minus the
foreign exchange cost of the increased
importation of fertilizers, which is caused
by heavier application of fertilizer stimu-
lated by a more favorable ratio of ferti-
lizer price to rice prices.

The rise inrice price will cause a reduc-
tion in jute acreage in response to the
shift in relative rice-jute prices. The loss
of income and foreign exchange carnings
resulting from the reduction in jute pro-
duction, as determined by the supply and
demand elasticitios of jute, must be de-
ducted from gains in the rice sector to
arrive at the net social effect of policies
to support rice prices.

Fertilizer Subsidy for Rice

According to Figure 5, the desired in-
crease in the production of rice can be
achioved without supporting the producer
price by shifting the supply curve from SS
to $'S'. Because the supply curve repre-
sents a marginal cost curve, it can be
shifted to the right by lowering the price
ol inputs.

Given the production elasticity of fer-
tilizor in rice production, we can deter-
mine how much fertilizer must be applied
to obtain the target increase in output,
Then, knowing the price elasticity of de-
mand for fertilizer, we can calculate the
dectine in price that will induce the re-
quired additional tertilizer consumption.

A model of the Tertitizer market s
shown in Figure 6. The demand cuarves
for the rice (DrDry and the jute (DjD))
sectors add horizontally 1o yield the total
demand curve (DEDE). The supply curve
SWisassumed tobe infinitely elastic at the
world price level. Consideration of an up-
ward sloping domestic supply curve has
been avoided because it might involve
subsidization of the fertilizer industry



rather than of farmers.

If the price of fertilizer applied to rice
must be subsidized at Pis to achieve the
increased production target, the govern-
ment fertilizer subsidy to rice is repre-
sented by the arca ABPIsPiw in Figure 6.
The increase in ration subsidy (negative
revenue) because of a decrease in rice im-
ports as a result of increased domestic
production remains the same as in the
case of price support of rice,

Rice producers would receive a dual
benefit from being able to buy all their
fertilizer at a lower cost as represented
by the arca LDPIsPo (Pio is the present
farm level price for fertilizer) in Figure 6,
and from the increased output value, area
ABQOQc in Figure 5 minus fertilizer cost,
from using additional fertilizer bocause
of the more favorable price relationship,
arca BDXoXs in Foure 6,

Net savings in foreign exchange can be
shown as the net reduction in foreign on-
change  expenditures for rice imports,
arca RTQoQc in Figure 5, minus the in-
crease in foreign exchange required for
increased fertilizer imports, arca ACXoXs
in Figure 6, if the entire additional quan-
tity of fertilizer is imported. As with rice
price support, the welfare of rice con-
sumers does not change, because they
consume the same quantity of rice at the
same price trrespective ot the support or
subsidy programs.

Areduction in fertilizer price will in-
duce farmers 1o increase their use of
fortilizer on jute by the quantity ZoZs,
expanding jute production as determined
by the production elasticity of fertilizor.
Like rice growers, jute producers would
benefit in two wavs: lower cost on the
amount of fertilizers they already use,
represented by area MGPISPHO in Figure
O, and increased imcome equal to the
value ot the increased jute production
minus the cost of additional fertilizor

used on jute. The government subsidy to
the jute sector is represented by the area
EFPfsPiw in Figure 6. The only foreign ex-
change implications in the jute sector are
the increased amount of fertilizer (ZoZs)
used onjute and the increased jute export.

The impact of the subsidy program will
bo the net result of all of the above pluses
and minuses in the Sute and rice sectors
with respect to producer income, gov-
ernment subsidy, and foreign exchange.
Parameters and Data

From the graphic analysis thus far, it
is clear that the net impact of the price
support and fertilizer subsidy programs
will depend on the underlying demand
and supply parameters. This section pre-
sents those parameters and the data ro-
quired for caleulating the net impact of
the two policies. Appendix 4 provides an
explanation of why cach of these values
has been chosen and likewise prosents
the calculation procedure, including the
mathematical approximation formula,

The average of 197475 and 197576 was
used as a base year to represent the normal
situation in the recent past. The analysis
incorporates the following  base  year
values and other data:

1. Targeted increase in domestic pro-
duction of milled rice: 500,000
tons;

Marketed quantity: 29 percent of

production;

3. Base year jute production: 907,000
tons;%

4. Fertilizer use: 439,000 tons, 88 por-

cent on rice, 3.4 percent on jute.

Nitrogen,  phosphate, and  potas-

sium in the proportion 70:25:5. Dis-

tribution cost has been estinated

at 25 percent of ¢.i.f. value:

Domestic retail price of rice: Tk 146

per maund;

6. Farm level jute price: Tk 90 per
maund; export price: Tk 1925 per

re

1

B Because 88 10 a0 percent ol qute produ hion s expotted, Changes an ate productuon are assumed to attedt

expotts in the same amount
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maund; tax rate on raw jute ex-
ports: Tk 303 per ton;

7. Farm level cost price of imported
fertilizer: Tk 94.5 per maund; pres-
ent sale price of fertilizer to farmers:
Tk 56 per maund;

8. Priceclasticity of rice production:®?
0.18;

9. Price elasticity of demand for fertil-
izer: —0.50;

10. Production elasticity of Tfertilizer
(percentage change in production
hecause of a percentage change in
fortitizer application): 0.104 for rice
and 0.00 for jute;

11. Price elasticity of jute production:
(0.25;

12. Export demand for Bangladesh raw
jute is assumed to be infinitely elas-
tic; and

13. The foreign exchange premium s
assumed to be 7 percent on the
basis of an estimated exchange rate
following the purchasing power par-
ity theory and using the general
price index in Bangladesh and the
United States.

Evaluation of Policy Alternatives

Table 17 presents quantitative estimates
for evaluating the two alternative pro-
grams. The first two columns are derived
under the assumptions discussed in the
text; the two other pairs of columns con-
tain rosults under alternative assumptions,
Under the initial set of conditions, the ben-
efit to producers is substantial under both
the programs, but the net social henefit
is negative for the price support program.
Low price clasticity of rice production,
substitution of rice acreage for jute, and
domestic production ot fertilizers—all
contribute to the relative superiority of
the subsidy policy over the price support
policy. The budgetary burden of the price

support policy appears to be about 3.5
times heavier than that of the fertilizer
subsidy policy. With the same set of initial
parameter values, the fertilizer ssubsidy
program also was found to be superior
to price support programs in terms of
forcign oxchange savings. However, the
producer benefit under the price support
program is about 58 percent larger than
that under the fertilizer subsidy program.
Sensitivity of the Results

In order to see the changes in results,
the price clasticity of rice production,
fortilizer prices, and the demand elasticity
of fertilizers are changed. These three
parameters  are chosen  because  they
strongly influence the results and  be-
cause a cortain degree of controversy sus-
rounds the appropriate value to choose
as a result of recent structural changes.
It has been argued that postindependence
development in agriculture in Bangladesh,
particularly the 1974 crisis and changes
in sced-fertilizer technology, hasincreased
the degree of commercialization among
larger farmers.®® The estimates indicate
that market-oriented  production would
be more responsive to product price than
in the past. To test the implication of a
higher supply elasticity, we raised the
value of the supply elasticity from Q.18 to
0.3. A higher value is unlikely in the short
run.

Fertilizor prices in the world market
rose sharply during 1974-75, although they
have come down rapidly since then, To
analyze the implication of a sharp rise in
fortilizor prices, we have set an alternative
price level for fertilizer 30 percent higher
than the price originally assumed. Though
the initial value of price clasticity of de-
mand for foertilizers is considered realistic,
we seloct the alternative value of —0.35
to see the changes it rosults.

The results of the above changes are

O Detmed as the percentage i ease i tee prodiuc tion resulting trom . pertcentage ¢ hange m nce prce
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Table 19—Estimated benefits and costs of price support and fertilizer subsidy programs

to raise rice production by 500,000 tons

Price Elasticity of
Rice Supply is 0.18,
Price Elasticity of
Fertilizer Demand is —0.5

Price Fertilizer
Critetion Support Subsidy
Total social
benefdit 2.907 1.878
Netsocial benetit —1, 302 692
Producer benetit 2.891 1,827
Government
revemnte —103 —82
Direct govern-
ment cosl 4,209 1,186
Net govern-
ment cost 4,312 1,268
Foreign es-
change savings 1,703 1.899

Fertilizer Demand is —0.5,

Price Elasticity of
Rice Supply is 0.3,
Price Elasticity of
Fertilizer Demand is ~0.35
and Fertilizer Prices are
_Increased by 30 Percent

Price Elasticity of
Rice Supply is 0.3,
Price Elasticity of

and Fertilizer Prices are
Increased by 30 Percent

Price Fertilizer Price Fertilizer
Support Subsidy Support Subsidy
(million k)
1.6Y 1 1.874 1,692 1,988
~7 14 212 =713 209
1,661 1,827 1661 1,942
—47 —82 —Y7 =42
2,405 1,662 2,405 1,779
2,507 1,744 2,507 1,861
1.819 1.839 1,825 1,834

Govermnmment revenoes would tall hecause of the export tas on jute and the reduc tion of impaorts caused by substituting

domestically produced toodgruns tor mports

presented in the last four columns of
Table 19. Net social benefit of the price
support program increases substantially
under the changed assumptions, but it
remains negative. The higher value of the
supply response parameter cuts the gov-
ernment cost and the producer benofit
of the price support program by about 43
pereent. Foreign exchange savings from
the price support program rise by only
about 7 percent as a result of changes in
the assumptions.

Assumptions of higher fertilizer prices
and alower price clasticity of demand for
fertilizers reduce the net social benefit
of the fertilizer subsidy program by about
09 percent, although the net social bene-
fit is still positive. The direct government
cost of fortilizer subsidy increases by 40
to 50 percent tor the changed parameter

values. The higher fertilizer price doces
not affect the producer benefit, but in-
creases the net government cost of the
subsidy program. However, a lower value
of price elasticity of demand for fertilizers
causes a small increase in producer bene-
fit as well as in direct government cost.

Implications for Distribution

The previous discussion shows that dis-
regarding which assumptions are used, the
price support program favors producers
at the cost of the government. The ques-
tion of distribution of income among dif-
ferent size farms is more important in
Bangladesh. To obtain a broad picture of
distribution, all farms are classified into
three groups: small (less than three acres),
medium (three to less than five acres),
and large (five acres and more).
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An ostimate of the relative shares of the
three size groups in the producer income
under the two alternative policies is pre-
sented in Table 20, The estimate is based
on the following assumptions:

1. Producer income from rice under
price support is distributed among
different groups according to the
proportions of marketed quantities
in cach group (sce Table 24, Appen-
dix 2). Income from jute is distrib-
uted according to the proportion
of cultivated land in cach group.

All groups pay the same prices for fer-
tilizer and receive the same support
prices for rice. If there is discrimina-
tion against any group, it is equally
provalent under both programs.
Producer income under the fertilizer
subsidy program s distributed ac-
cording to proportions of fertilizer
used by different groups.

Based on limited information, it is known
that, generally, small farmers pay a higher
price for fertilizers than large farmers. But
it is also known that small farmers bene-
fit less from the price support program

than large farmers.® The market struc-
tures, dealers, purchasing centers, and
operating rules that underlie both price
support and fertilizer distribution are such
that both programs could possibly be
considered equally discriminatory to small
farmors. So long as the analysis is limit-
ed to the relative rather than absolute
merits of the two programs, the assump-
tion of cqual access to price does not
appear to be severely restrictive.

Excluding tenurial relations from the
analysis implies an overestimation of the
share of small farmers in income under
the fertilizer subsidy program, if the small
farm group includes a larger proportion of
tenants.” However, this would be true
only for sharecropping, not with other
forms of tenancy.”

Incorporation of tenurial relations in the
analysis becomes difficult because neither
the agricultural censuses nor the Master
Surveys of Agriculture provide data show-
ing tenanted land by types of tenancy
arrangements among various size-classes.

Although this limitation renders the re-
sults in Table 20 somewhat inconclusive,

Table 20— Distribution of producer income under price support and fertilizer subsidy

policies

Price Support

Shates in

farms as

Fertilizer Subsidy

Shares in Farms as

Producer Percent of Produces Percent of
Farm Size Incoine Total Income Total
(percent) (percent)
1L ess than 3 acres 0.0 04,25 333 64,25
35 acres LS 18.76 244 18.76
5 acres and above 850 16,99 42.4 16.99
Total 100.0 10000 100.0 100.0

S ternational Bank 1or Reconsteae tinn and Development. The Bangladesy Report

0 Bangladesh Burean ol Statishe s

Aaster Survey of Agncolture 1907 68
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it is unlikely that the direction of distri-
butional impact of the two alternative
policies would substantially change even
if one could incorporate tenurial relations
in the analysis.

Conclusions

This chapter has examined the relative
efficiency of price support and fertilizer
subsidy policies in increasing production
of rice by half a million tons.

The results show that the total social
benefit is substantial and positive under
both programs, but that the net social
benefits are negative for the price support
program. The low price elasticity of rice
production, substitution of rice acreage
for jute in a tight land supply situation,
and a high degree of seli-sufficiency in
fertilizers, all contribute to the relative
superiority of fertilizer subsidy policy ovor
price support policy. The budgetary bur-
den of the price support policy appears
to be heavier than that of the fertilizer

subsidy policy. In years of high fertilizer
prices, such as in 1974-75, the government
cost of the fertilizer subsidy program may
increase to the extent that it is no longer
superior to the price support program.
The distributional implications of the
two policies, although somewhat incon-
clusive because of inadequate data, tend
to show that fertilizer subsidy is more
egalitarian that the price support policy.
To wicrease rice production by half a
million tons only through an increased
use of fertilizer would require reducing
fertilizer prices from their present level
of Tk 56 per maund (weighted average for
all kinds of fertilizers) to about Tk 25 per
maund. This policy would still be socially
profitable, although it would require a sub-
stantial budgetary allocation for fertilizers.
However, if there were a constraint i
fertilizer supply caused by an increase in
demand at present fertilizer prices, the
policy implication then would be to allo-
cate budgetary resources for price support
to remove this fertilizer supply constraint.
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APPENDIX 1

INCOME CATEGORIES FOR DISTRIBUTION

OF RATION FOODGRAINS

In estimating the quantities of ration
foodgrains  received by cach  income
group, it is assumed that ration quotas
were drawn by ali cardholders. 1t is also
assumed that the incidence of false ra-
tion cards, if any, is propostional to the size
of the various income classes. Occasional
house-to-house checks have established
the existence of false ration cards, and
aggregate data corroborate this fact. The
197374 population in the statutory ra-
tioning arca accounted tor a total of
445,000 tons of foodgrains, assuming all
cardholders took their quota.  Actual
distribution, on the other hand, was re-
corded as 502,000 tons during this year.
Assuming that the census population
statictics are coret, the  divergence
means that 11.4 percent of the total statu-
tory ration was lifted through false ration
cards.

The income classifications and percent-
ages of population in various urban and
rural income groups reported in the 1973-
74 Houschold Survey were the basis of the
analysis. The analysis examined two types
of allocations: allocations between rural
and urban populations, and allocations
among income groups. Statutory rationing
is limited to five cities, and therefore en-
tirely allocated to the urban group. Modi-
fied rationing is meant for both urban
arcas outside the statutory arcas and
rural arcas. The analysis allocates modi-
fied rationing between urban and rural
arcas on the basis of actual data from the

Mymensingh district, the largest district
in the country. This indicates that about
30 percent was distributed in the urban
and 70 percent in the rural areas in 1975-
76. The statutory and the modified cate-
gories together constitute about 80 per-
cent of the total foodgrains distributed
through rationing in 197374, The third
largest category, government employees
outside the statutory areas, was allocated
between urban and rural areas in the pro-
poction of 25 to 75, respectively. This
proportion is made based on the dispersal
of government employees in the Agricul-
ture and Revenue Departments™ in urban
and rural areas within a district.

Primary school teachers and most of the
private high school and college teachers
included in the definition of government
employees live in the rural areas. More-
over, a substantial number of govern-
ment employees, those living in the five
cities of statutery rationing, are excluded
from this category. The quantities in the
large industrial employers category are
allocated in the same manner as those
for government employecs.

In the case of statutory rationing, the
distribution among various income groups
is made according to the proportion of
the urban population in cach. This is
based on the rule of a fixed quota of ra-
tion per card for all in the statutory areas,

In allocating modified rationing in the
urban arcas, no taxation criteria to ex-
clude taxpaying income groups is applied.

2 tmiployees i the Agnculture and Revenue Departments swere used since these government departments are the

targest m Bangladesh
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Although low income groups who pay no
tax are supposed to have priority access
to modified rationing, it was observed in
the Mymensingh town arca that this rule
was not being followed because of the
complexitios of assessing income levels., In
rural arcas the criterion is casier to apply
because of land tax systems. The upper
income groups are excluded from modi-
fied rationing in rural arcas. The cut-off
point is determined on the basis of in-
come per earner in each income class as
found in the Household Survey and by the
legal limit of taxable income,

The quantities in the government em-
ployees category are distributed among
various income groups according to the
proportion ol government employees in
various income groups. The distribution
of government employees by scales of pay
was obtained from the Establishment Di-

vision of the government, and was linked
tothe income classifications of the House-
hold Survey by assuming that employees
are at midpoints of their pay scales.

For large industrial employers, the wage
range of skilled and unskilled laborers is
linked to the main income classifications.
The total quantities under this category
were equally divided among this limited
number of classes. Although the priority
category of ration is meant for jails, hos-
pitals, and police and army personnel,
most jails and hospitals are located in ur-
ban areas, a substantial part of police and
army personnel (including border forces)
is stationed in rural arcas. This category
is therefore split equally between urban
and rural, and the distribution among
various income groups is done in a man-
ner similar to the case of government
employcees.
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APPENDIX 2
SUPPLEMENTARY TABLES

Table 21 —Comparison of domestic and international prices of rice, 1964-65 to 197677

International Domestic Whole- Ratio of Domestic and
Year' Price" sale Price International Price
(Tk/ton) (US$/ton) (Tk/ton)
196-4-65 493.8 103.3 737.3 1.49
1965-066 5906.0 113.95 898.6 1.50
1966-67 749.8 125.80 1,136.6 1.52
1967-68 730.7 137.60 1,053.0 1.44
1968-69 767.3 137.75 1,144.4 1.49
1969-70 698.2 115.45 1,130.2 1.60
1970-71 565.5 91.80 1,111.7 1.97
1971-72 605.1 88.60 1,377.5 2.28
1972-73 2,061.9 165.35 2,160.9 1.05
1973-74 4,820.3 349.55 2,904.3 0.60
1974-75 7.085.3 391.45 6,068.9 0.86
1975-76 3,604.3 287.65 3,760.8 1.04
1976-77 2,338.0 191.00 3,619.0 1.51

Source: Data taken from Intemational Rice Research Institute, Waorld Rice Statistics (Los Banos, Philippines: IRRI,
1976).

* Prices in financial years are averages of two adjacent calendar years.

" Refers to fo.b. price of Thai 35 percent broken rice under government to government contract. Domestic wholesale
price should ko compared with the cif. price which generally is 5 to 7 percent higher than the f.o.b. price.
The exchange rate is estimated using the arguments in the “purchasing power parity theory.” The formula is as
follows:

Ell = [l()(Pnl/P )“)l)()/Pl)l)

d0

where Etl and Cto represent the rate of exchange in period t and the base period, respectively, and Pa and Pb
represent the level of prices in Bangladesh and the United States, respectively.
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Table 22—Per capita foodgrain consumption and income, and foodgrain prices, 1960-61 to 1975-76

{Data used for model in Chapter 4)

Ration Disiribution

Per Capita

Consumption Market Real Ration Ration Nongrain

of Grain from Rice Per Capita Rice Wheat Food
Year Market & Home Rice Wheat Price Income Price Price Price Index

(b (Ib/capita) (Tk/maund) (Tk) (Tk/maund) (Tk/maund)

1960-61 3454 139 6.0 29.30 362.5 23.75 18.12 77.5
1961-62 3335 15.0 10.3 30.21 373.2 23.75 19.97 82.3
1962-63 298.9 18.0 19.1 32.22 363.2 23.75 12.50 843
1963-64 3473 11.6 6.8 28.96 385. 23.75 13.58 85.5
1964-65 3325 9.0 8.9 29.80 383.7 25.40 12.40 92.6
1965-66 320.3 15.2 19.0 35.95 388.6 26.13 13.53 85.3
1966-67 286.9 145 17.8 16.10 389.4 28.22 18.40 93.3
1967-68 3249 10.9 18.2 42.50 399.7 30.17 20.66 93.7
1968-69 3219 10.3 19.8 16.23 406.2 30.80 20.38 97.3
1969-70 331.7 111 251 44.78 409.9 3040 19.80 100.0
1970-71 300.4 13.4 25.7 45.30 3941 30.00 20.80 106.5
1971-72- — — — — —_ — — —
1972-73 270.9 12.8 66.4 89.60 1439 35.0 25.0 255.5
1973-74 310.8 3.6 17.2 120.50 285.8 45.0 30.0 320.3
1974-75 284.9 5.2 45.2 251.67 329.5 60.0 50.0 390.4
1975-76 308.5 14.2 3255 153.83 3454 80.0 60.0 356.5

Sources: Bangladesh. Bureau of Statistics, Statistical Yearbook of Bangladesh. 1975 (Dacca. 1976): 195-295: Mahiuddin Alamgir and L.).].B. Berlage. “Foodgrain (Rice and Wheat)
Demand. Import and Price Policy for Bangladesh.” Bangladesh Economic Review 1 (January 1973): 25-28: Bangladesh, Bureau of Statistics, Lconomic Indicators of
Bangladesh. Vol. 4 (Dacca. 1977): 18-39; and for 1975-76. data from various unpublished documents provided by the Bangladesh Bureau of Statistics and the Bangladesh
Ministry of Food.

j * Because of the controversiality of data during this war year, they have not been included.



Table 23 —Foodgrain consumption elasticities by household expenditure, 1973-74

Household Average Marginal

Expenditure Propensity Propensity Calorie Expenditure Quantity Price
Group to Consume to Consume Elasticity" Elasticity Elasticity Elasticity
(Tk/month)

0-99 0.49 0.69 1.37 1.41 1.38 —0.68
100-149 (.50 0.58 1.05 1.18 1.03 —=0.52
150-199 0.52 0.55 0.87 1.05 0.84 —0.44
200-249 0.51 0.50 0.73 0.96 0.70 —0.36
250-299 (.51 0.47 0.66 0.8 0.63 —0.32
300-399 0.51 0.43 0.57 0.85 0.52 ==0.27
400-499 0.49 0.40 0.50 0.79 0.44 =0.22
500-749 0.49 0.35 0.41 0.72 0.35 —0.17
750-999 0.47 0.32 0.34 0.67 0.28 =0.13

1,000-1,499 0.45 0.29 0.29 0.64 0.22 —0.10
1,500-1,999 0.39 0.23 0.20 0.57 0.13 —0.05
2,000 and above  0.27 012 0.05 0.46 0.0 0.0

All Bangladesh  0.47 0.37 0.51 0.75 0.41 —0.19

+ Based on double log-inverse consumption function

b Calorie elasticity refers to all food items.

 Estimates of price elasticities are based on the Slutsky equation, which relates compensated and uncompensated
price and cross price elasticities and income elasticity. For the deviation procedure and its empirical application
see John W. Mellor, “Agricultural Price Policy and Income Distribution in Low Income Nations,” World Bank Staff
Paper No. 214 (Washington, D.C.: International Bank for Reconstruction and Development, 1975).

Table 24 —Shares of fertilizer use and marketed quantity of rice by farm size

Percenlage Percentage

of Total Percentage of Total
Farm Size Fertilizer of Cultivated Marketed Quantity

Used- Land" of Rice"
Less than 3 acres 33.62 23.30 7
3-5 acres 24.31 25.64 M
5 acres and above 42.07 51.06 82
Total 100.0 100.0 100.0

* Bangladesh, Bureaw of Statistics, Master Survey of Agriculture 1967-08, Seventh Round (Dacca, 1969).

b Bangladesh, Department of Agricultural Marketing, “Survey on Paddy Sales in the Aman Season of 1973-74,”

Dacca, 1974 (Mimeographed.)
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APPENDIX 3

A NOTE ON METHODS OF ESTIMATING
DUPLICATION OF RURAL RATIONING

Household Budget Allocation

A houschold’s foodgrain budget (BF;) is
given so that
BF; = E;i T Ewi. (m
where Eqjand By, are the total expendi-
tures on rice and wheat, respectively, by
a representative household in the ith in-
come group —the income groups varying
from 1, 2, . .. 5, in ascending order of
income. The Houschold Survey provides
quantities of rice (QY;) and wheat (Q\(A)’i)
consumed by different income groups.
Therefore, the price per unit of rice (Ppi‘ )
and wheat (P{Ui) consumed by different
household groups can be estimated by
dividing the E,j and E,,; by the respective

?i and Qa/i' Budget equation (1) can be

rewritten as:
=0« pM 4+ A0, o pM
BFI ri Pn wa * Pwn

The initial budget equation is estimated
for cach representative household using
the 1973-74 Household Survey data.

With access to rationing, the houschold
allocates its foodgrain budget between
ration foodgrains and market foodgrains
which results in a surplus in the foodgrain
budget after satisfying the original level of
consumption. The surplus (S) can be
estimated as

= — 10 e pr .
5= BF — (Qf L+ Qi+ Pl
QR P+ QR PR @

where

er = quantities of ration rice bought
in the first installment by the
ith representative household,
er- = quantities of ration wheat
bought in the first installment
by the ith houschold,

ro_ . : ) :
P = ration price per unit of rice,
P\rN = ration price per unit of wheat,

Q'r]i]l =(Qj - QH) = quantities of
market rice bought by the ith
houschold in the first install-
ment, and

Qwil = 8vi - Q(,Li) = quantities of
market wheat bought by the
ith household in the first in-
stallment.

Because the representative household
meets the original level of consumption
up to this point,

rl rl o)
Qfj < Q¥ and Q< QY

The proportion of this surplus spent on
additional foodgrains is determined by
the marginal propensity to consume
(MPC). This is estimated from the House-
hold Survey data using a double log in-
verse function

logC=a+b 1 +dlogV¥R,
YR

where C is the expenditure per capita on
foodgrain (rice and wheat) and YR is the
total per capita household expenditure.
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MPC of a given household is estimated to
be
MPC, = (= B + d) o
TR A
The estimated consumption function for
calculating MPC was

log C = 1.809 — 17.683yk
(t values) (6.033) (—6.243)

+0.451 log YR; R 2 = 0.986
(7.638)

MPC; was adjusted to include ration
%i'*' d)%where
Y; is YRi + Ysi and Ysi is the per capita
ration income of the ith representative
houschold. Therefore, (MPC))Si is the
amount spent to purchase additional
foodgrains, and (1-MPC})S; is the amount
spent on additional nonfoodgrain
commoditios.

If ration availability of rice(QL) and
wheat (Q\r/vi is ;,r(‘ator than the tirst ra-
tion purchases ( Qr and Qr ), the house-
hold would undortake ad(lltlonal pur-
chases from the rationing so that

Ql’2_
Qr2 —

income, i.e;, MPC; = (—

- Q”, and
- Qwv

where Qr?' is the additional rice purchases
andQr wi 1S the additional ration wheat
purchases.”™ The remaining surplus, i.e.,
the amount equal to

(MPC,) (S;) = (IQU2 « P + Q2 « P, ])

is assumed to be spent only on market
rice, which is preferred to wheat.

If the above con(llimn is not fulfilled
(i.e., er = Qn and Q QWI ) then the
surplus equal to (MPC) S; is assumed to
be entirely spent on market rice.

Given the composition of the ration
selected, this assumption appears con-

3 when the ration av(nlnhlhty of rice and whe .ll(Q

sistent with the resulting composition of
consumption after rationing. All resulting
compositions of consumption show the
proportion of wheat not below 28 per-
cent, which is close to the original com-
positions before rationing. The determi-
nants of the composition of foodgrain con-
sumption could be numerous and com-
plex and the Household Survey data for
a single year would not yield any depend-
able relationship in this regard.

The quantltv of additional market rice
purchased( )usmg,theamount(MPC)
Si is est|mated as follows:

(MPC,)S;

pm

(QM?) =

where l—’r?] is obtained by extrapolation of
the relation between Pm and YRi. The ad-
justment in market price for each house-
hold is required in order to account for
the observed quality differencer in food-
grains (therefore differences in prices)
among income groups. Thus total rlce
C()nqumptl()n is equal to Q +Q

mi 4 Qm tnral mnsumptmn of wheat
is equal to Qr + Qr + le, and do-
mestic procurement (L ) is equal to MPO
— MP, where MPO is the initial market
purchase and MP is the final market
purchase.

Sources of Supply

Imports for the proposed rural ration-
ing are ration quantities minus domestic
procurement. In the case of wheat, the
initial market purchase was about 133,000
tons and ration wheat was estimated to be
about 250,000 tons. The remaining wheat
consumptionunderthefive income classes
came mainly from works program sources.
All rice was assumed to be purchased
from market in the initial position.

f
My is greater than or equal to the initial levels of consumption

of rice and wheat (Q Q” ), the purchases (mm lhc open market in the first installment (Q"‘ and le) would

be zero.
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APPENDIX 4
DATA AND ESTIMATION
FORMULAS FOR CHAPTER 7

Parameters and Data

The parameters and data required for
calculation of the producer income, gov-
ernment subsidy, foreign exchange impli-
cations, and the magnitude of the price
support and subsidy programs involved
are briefly described below.
World Prices of Rice: These prices, c.id.
Chittagong, are based on quotations for
25 percent broken f.o.b. Bangkok plus
shipping charges. The Chittagong price
of rice climbed from US$ 140.70 per ton
in 196970 to about US$ 490 per ton
in 1974-75. Prices came down to about
US$ 200 per ton by the end of 1977. This
is taken as the normal level of world rice
price. On this basis, the c.i.f. Chittagong
price of imported rice is Tk 112 per
maund at the official exchange rate of
$1 = Tk 15. Taking into account the
estimated marketing cost of about 24
percent of retail, the retail price of im-
ported rice would be about Tk 146 per
maund.
{ute Price: The announced minimum price
of raw jute at the farm gate, supported at
the farm level, varied from Tk 85 to 100
per maund for average quality jute. We
assume Tk 90 per maund as the farm lovel
price. The export price f.o.b. Chittagong)
for raw jute in 197677 was about US$
44 per ton (Tk 1925 per maund). The tax
rate on raw jute export is assumed to be
Tk 303 per metric ton.
Prices of Fertilizers: At present Bangla-
desh meets its requirement of nitrogen-

ous fertilizers from domestic produc-
tion and imports almost all of its phos-
phatic and potassic fertilizers. Even
though the government is in the process
of constructing a urca factory in Ashuganj,
it will be some time before it will be com-
pleted. Thus the present fertilizer supply
pattern is likely to persist in the near
future.

To avoid confusion between a subsidy
to farmers for fertilizer and a subsidy to
the fertilizer industry, world prices for
fertilizers are used as a proxy for ex-factory
cost of domestically produced fertilizers.
The current world price f.o.b. U.S. [gulf),
Japan, Canada) of urca ranges from US$
115 to 130 per ton. The price of murate of
potash ranges from US$ 50 to 60, and the
price of triple superphosphate is US$ 114
per ton” Taking the mid-points of the
price ranges and making a weighted aver-
age (using the proportions of urca, phos-
phatic, and potassic fertilizers presently
used as weights), the f.o.b. price per ton of
fertilizer works out to US$ 117 per ton.
Adding the shipping cost (from U.S. gulf
to East Indian Coast), the c.i.f. Chittagong
price of fertilizer is estimated to be US$
142 per metric ton. Adding the cost of
distribution at the rate of 25 percent of
c.if. cost at 197576 prices, the farm
level cost per maund of fertilizers would
be Tk 99.4 at the official exchange rate.
The present sale price to farmers (on a
weighted average basis) is Tk 56 per
maund.

" Anternational Bank tor Reconstrud trion wid Deselopment, Commdty Trade and Price Trend, Report No 1C 1h6/77

(Washington, D C, IBRD, 1977)



Price Elasticity of Rice Production: Two
studices have addressed the question of
how rice production responds to higher -
prices in Bangladesh. A relatively recent
study by Cummings, using the time series
data by district, estimated the short-run
price elasticity of rice acreage to be 0.13.
In a separate study Hussain obtained ap-
proximately the same estimate. The proes-
ent study adjusts this estimate of price
clasticity of production. As rice prices go
up, producers have an incentive to farm
more intensively,  applying  additional
fertilizer o raise yields without increasing
acrcage. The amount by which yields
will climb as a result of higher rice prices,
the price clasticity of rice yields, is cal-
culated by multiplying the demand elas-
tcity tor fertilizers with respect to rice
price times the production elasticity of
fertilizers.™ The price clasticity of rice
production thus calculated works out to
be 018, Estimares of price clasticity of
rice acreage in India and other Asian
countries are not widely apart from this
ostimate.

Price Elasticitv of Domand for Fertilizors:
Very limited information is available on
price elasticity for fertilizers. A study
using time series data ostimated short-
run price elasticity of demand for fertili-
zors at —0.34.78 Taking the estimates of
marginal physical product (MPP) of for-
tilizor from a production function, and

setting the marginal value product (MPP
multiplied by price) equal to fertilizer
price, one can derive a demand schedule
for fertilizers. Using a production func-
tion analysis of rice, the elasticity of such
a demand curve s estimated to be about
—1.0. Because it is based on an assump-
tion of perfect behavior, which is most
likely to be violated in the risk-prone area
of Bangladesh, this estimate may be taken
as an upper limit to the elasticity estimate
with the true estimate probably in be-
tween —0.34 to —1.0.77 For the present
analysis, the clasticity ostimate s as-
sumed to be —0.5 both for rice and jute.
Production Clasticity of Fertilizer: This is
defined as the percentage change in pro-
duction because of a percentage change in
fertilizer application (dQ/dX)(X/QQ). Based
on production function analysis (2), these
estimates are for rice, 0.104 and for jute,
0.00.where Q is the per acre production of
rice and X is the per acre application of
fertilizer,

Price Elasticity of Jute Production: In an
carlier work by Rabbani,™ the short-run
elasticity estimate was 0.4, A recent study
employing the same methodology as Rab-
bani’s, but with recent data, estimated
the short-run price elasticity of jute acre-
age at .21.7° Working with the recent
data, Rabbani and Hussain came out with
an elasticity estimate of 0.22, arguing that
structural change in the jute industry, mar-

Q0w the total production ot aee and A s the total area under rice, then vield per acre (Q)is equal to Q*.

f o P’ o
Thetetore Qs As A= g Q=Y and N = H'|T|l(

where
N T total amount of terilizer used onrce
ey T acteage elastioty tor the nce prhice
e Foveld elasticity 1o tertihizer
1 = demand elasticity ot tertlizer
P e prce
Pt = sertihizen price

3

By substitating and solvng thee cquation it can be shown that

) oy et e e ety
Q* =abc 7P "

8 Ransuddin Ahmed Faadgenn Production in Bangladesh An Analysas of Growth, Its Sowrce. and Related Policios

iDacca Bangladesh Apncaltaral Research Council, 1977

TCPeter Tammer,
(No 3 197 1T 0
B Rabbam.  Fcononie Determmants ot Jute Produ tion.”

" Abhmed, Foodpraim Production m Bangladesh
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keting, and production has over time re-
duced the responsiveness of jute acreage
to price changes. Taking the price clastic-
ity of jute acreage at 0.22 and adjusting it
for the effects of price changes on yield
(as was done in the case of rice), the
price elasticity of jute production is as-
sumed to be 0.25 in the present analysis.

The price clasticity of export demand
for Bangladesh raw jute is assumed to be
highly elastic, so that a marginal change
in jute production in Bangladesh causes
little change in the price in the world
market. Studies by Repetto®® support the
assumption quite closely. High supply
clasticity of competing  countries and
overall competition from synthetic sub-
stitutes combine to make world prices
unresponsive to marginal changes in jute
production in Bangladesh.  Morcover,
even a modest change in this parameter
value does not significantly change the
results and the conclusions.

Estimation Formulas for Price
Support and Fertilizer Subsidy

A simple power Tunction with a con-
stant elasticity is assumed for produc-
tion, demand, and supply functions. The
following notations are used:

B = Price elasticity of rice production
(supply).

a = Production elasticity of fertilizer
for rice.

d = Production elasticity ol fertilizer

for jute.

—¢ = Price clasticity of fertilizer de-
mand relating to rice as well as
jute.

Bi = Price clasticity of jute produc-
tion (supply).

Other symbols not mentioned here are

defined in the text to Figures 5 and 6.

Price Support (PS)

(PS 1) — The government cost (difference
between procurement cost and
sales revenue including sales to
rationing sector); which is repre-
sented by area ACLM or (Ps — Pd)
(Qc— H).

(PS 2) — Increase in ration subsidy (nega-
tive revenue) from import substi-
tution of rice; which is arca ABRT
or (Pd — Pw) (Qc — Qo) where
Pd = OPd, Ps = OPs, Pw = OPw,
Qo =0Qo, Q¢ =0Qc, andH =
OH in Figure 5.

(PS 3) — The relation between Pd and Ps,
which can be estimated as Ps =
Pd(1 + K)i\, where K = (Qc —
Qo)/Qo.

(PS 4) — The increase in rice producer in-
come because of government
support; this is areca BCLM, or
arca BCPsPd — MLPsPd, which
is calculated as

(1—mr) (SEE]CPB(“) = H|Ps — Pd]),
where Ps and Pd are measured at
retail levels and mir is the rate of
marketing margin for rice as-
sumed  proportional  to  retail
price, assuming a constant
clasticity supply function, Q =
cPB. where ¢ is a scaler includ-
ing supply shiiters.

(PS 5) — The decrease in producer income
from jute is equal to

’
(T7Bj [PiQjo = PiQis)),

where Pj is the farm level price
of raw jute, Qjo is the production
level of jute, and Qjs is the pro-
duction of jute after price sup-
port of rice. Change in Qj is ob-

80 Robert Repetto, “Optimal Uxport Tases i the Short and Long Run, and an Application to Pakistan’s Jute Export
Policy,” The Quarterly foumal of Feonomes 86 (Ausust 1972): B15-825.
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tained through the following
equations:

(Qio— Qis)/Qio = Pk ~ pasl/pas i
where Pro is equal to (1 — mr)
Pd, and Prs is equal to (1 — mr)
Ps. This measures the effect of
rice price support on jute pro-
duction.

(PS6) — Met increase in producers’ in-
come; this is equal to (PS 4) —
(PS 5).

(PS 7) — Net savings in foreign exchange
is equal to the savings in foreign
exchange from reduced import
of rice minus the foreign ex-
change cost of net increase in
import of fertilizer (increase in
fertilizer for rice, decrease in
fertilizer for jute), minus  the
value of the decreased export of
jute. Savings from reduced im-
portsof rice are equal to Pyw(Qe —
Qo). Net increase in Fertilizer
use for rice (Xs) is equal to Xo
(Ps/PYy ™ ¢ and for jute (Zs) is

equal to
—c

2ol P
Prs/ Pro
Net increase in fertilizer use
(IXs + Zs| — [Xo + Zo|) = AXZ
Foreign exchange cost is equal to
e AXZ » Fy, where 1 is the im-
ported fertilizer as a percent of
total fertilizer demand (0.3), and
Fw is the ¢l price of Tertilizer,
Reduction in jute export is equal
1o (Qjo — Qjs)Piw, where Pjw is
the Lo.b. price of raw jute,

(PS 8) — Reduced  government  revenue
from lower jute export; which is
equal to (Qjo — Qjsit, where tis
the export tax per unit of Oj.

78

Fertilizer Subsidy

(FS 1) — The fertilizer input required for a
higher level of rice production
(Qc), with other factors remain-

ing constant; this is
1

Xs = Xo (QC/Q())E.

(FS2) — The price of fertilizer (Pfs) that
would induce farmers to apply

more fertilizers at the Xs level, or
1

Pfo(Xs/Xo) €, which is equal to
1

Pio(1+ k) D where Plo is the

present farm level price of fer-

tilizer, and Kis (Qc — Qu)/Qo.

(FS3) — Increased use of fertilizers on
jute at price Pfs, which is Zs =
Zo(Pfo/Pfs) ™ €.

(FS ) — Fertilizer subsidy cost, which is
equal to (Xs + Zs) (Pfw — Pfs),
where Piw = Fw + unit distri-
bution cost.

(FS5) — Increase in ration subsidy (nega-
tive revenue) from import substi-
tution of rice; this remains at the
same level as in the price support
program,

(FS 6) — Producer income originates in
rice and jute sectors:

Rice Sector: Producer gain =
(Pfo — Pis) Xo + (1 — mr) Pd
(Qc — Qo) — Pfs(Xs — Xo).

Jute Scctor: Producer gain =
(Pfo — Pfs) Zo + Pj(Qjs — Qjo)
— Pis(Zs — Zo), where Qjs =

Qio(zs/zo)d.

(FS7) — Net savings in foreign exchange
are equal to the savings from re-
duced import of rice minus the
foreign exchange cost of in-
creased import of fertilizers for



rice and jute plus the value of
increased jute export, i.e., net
savings = Pw(Qc — Qo) — Fw
(IXs + Zs] — [Xo + Zo))f +
Piw(Qjs — Qjo), where f (the
proportion of imported fertil-

izer to the total) is estimated to
be 0.48.

(FS 8) — Government tax revenue from in-
creased jute export is: (Qis —

Qjo)t.
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