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FOREWORD 

Conflict between the short run welfare 
of poor consumers and agricultural pro-
duction incentives creates some of the 
mostdifficult policJissues facing develop-
ing countries. Resulting policy option 
constraints are particularly severe invery 
low income countries. The conflict may 
on the one hand inpede the growth in 
agricultural production ess,'ntial to ir-
proved long terni welfare of low income 
consumers, and oin the other hand restrain 
policies to increase consumption, which 
in the long run is essential to the success 
of the measures taken to increase procluc-
tiorn. The widely Observed phenomenolln 
of urban bias in food price policy is itself 
a product Of tlie nature of low ilcome so-
cieties an( of this colmlplex conflict. 

This research by Raisuddin Ahriied de-
lineates and describes the complex inter-
acting parts )fthis conflict inBangladesh, 
one of the lowest inconle Third Wo)rld 
countries. [lie study is one Of a series 
being coll(hucted at tie International 
Food Polic:y Research Institute dealing 
generally with p)Ilicies influencing the 
effectivedenand for food and specifically 
with food subsidy' p)licies illSouth Asia. 
A study by Shubh lKuinar, based on a de-
tailed survey Of families inKerala, India, 
was published in lanuarv 1079. It niea-
sured the effect of vazri,; food policies 
On the nutritional status ard health of 
infants. A study by P. S. George exanlin-
ing historically ind indi tail the operation 
of the food (listrih)uti(n)program inKerala, 
is Of I)ariicu~lar interest in its treatment of 
the interaction of distrilbution and pro-
curement policies. 

This study by Raisuddin Ahied pro-
vides valuablle information nio 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. 

In the 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 
recommendations in the mission report, 
Raisuddin Ahmed worked with the govern­
rient 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 inSri Lanka isinprocess at IFPRI. 
It will also present an overview analysis 
of food policy inSouth Asia that will draw 
On the four specific studies clone 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, amid several institutes in South­
east Asia. 

John W. Mellor 

Washington, D.C. 
May 1979 
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1 
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, distrihu-
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 froni 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 meet the 

lie IdngIil(vh's IAI 1k) .i (Ili Vllvilu'd at 15 .10 
ton rt'vr' t(o liilg tln thirouighlut thl,iuslly'. 

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
ten 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
so!d after it is domestically procured. On 
rice, the government gains about Tk 8401 
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 

u tho' L) S dollar in July 1976. Unless otherwise speejiied, 
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the governnictnt ii(ney if d(omestic pro 	 ConsLulh)tion (15.5 o1nces per capita 

curenient supl)lants iral)(rts tnder grant per (lay) anid prices (averaging Tk 145 

and concessional terms. fhie toital hlcget per maundl)2 can be attained with a 

sulbSidy Oil fo(d, primarily as a result (if hunp)er crop o 15 million toils dll with 

the cist incurred when the government imp(orts of ath(Lit one Iiillioln tolls. 

sells grain thr()ughlpublic (distributioln at The put[iblic foold distribution system ill 

a lower price than it paid, already ac- Bangladesh SUpl)li(s foodgrains to several 

C(Ouits fo r 7 to I1Ipercent of the total categories of recipients, fixes ration 

g(iverire'Ilt bL(lget and 21 to 36 percent q (itas and prices, and issues rat tiin cards. 

of the net )ulblic revenue. During the Rations allocated to such gr itlps as gov­

1972-70 peri(d, the suhsidy ranged from ernment emloUyees, Urban residents, and 

alouIt lk 78( million to -k 1,000 million "priority" groLups hay' Ileen iiuich more 
stable than those for the "no((ified ration­anntlilly. 

With the0 basic StruCture )lutlintid, the ing"g'group that Flarthy SerVeS the riral 

aialysis tlrnsIll the interaction of the po(,; . Raltioning has aided the llanlbllploor 

Vilr'its elemnl(ts ill the food distribution (iite SUC:eSSI'LI' Sill(:e withO(It it tle 

syStemlll. A (UaLriti tative Iramew(rk shiwing cOInsInl)ti()l levels iif the poirest 15 per­

tlose iilterr('(lationshi)s siggests thtl for cerirtOf Ot urban I)()Itlatioll would have 
a given level (01 ioniestic )r(luction, il- been 15 to 25 percent lower in 1973-74 

ports, and i(ione (and therelore c(on- tllan they w\,ere. Based oil 1973-74 data it 

s1t.li)n), the0 g( verllnu(lilt can raise or apl)lars thait two tlhirds of all )ublic food­
ers, even thouglihlIwer the niarket pice of rice by chiang-	 grains go to ubillan colIs 

only abo(ul 9 percent (if the nationaliiig the iro(r)(tti)ns of )u)lic sto ck al-

(lcalted ti the open market indii ratwion- I)lo)Lulatioin is Llril aInd the absolute 

ing. For I giveil i)prlrt level, the higher 1i111liber(if "extremely prior" rural resi­

the prorirti itof rice put tlhr()ghl tlie (eints is albOLIt two and a half tiles the 

ration system relative to that sold in tihe total Lirhan I)O)ulatioll. 

oF)(pen market, the higher the market price To ameliorate Iutral poverty, it would 

of rice. [his effect (oriinarket price i' he desiralle todivert rationed foodgrains 

largtr whetul i)hliCsti,ik releases iiore rill urban to) riral areas, although tle 

ri(:e than whrlrt ) market of )olitical feasibility of such a propuosalopen sales 
42 per:elt is (l uiltful. An externdled rural ratioiningwheailt wild have toi be abirt 

)ipn imarket sales of rice at sheme toi increase average COisuilll)tionlarger than 
ruralplrices i)re\'iiling (uring the 197)s to (de- if the pio)rest 26 pereilt of the 

press nriik(t rice prices by the sanile ilILl atioii by -10 to 15 percent woiild 

arliit.lll lIrrefr rr(' the g()ivernileIlt sl(rLild ((Cst about -1k 3.7 to 4 billion.3 Basing 

close (i tilIltiijtioll gapl)s hiy im)orting such 1 sch( iieintirely ni foreign food­

if it wints to niair- grain aid w(udl(lUldd)ress (lorlestic )ri(eswheat ralher thimn ii(c 

tain farMer ini(enti\'es by mininli/ing 1() to 27 percent arid wOUl(l (lisCOUrage 

dliwnwarl )r('sstir' (i (hirtiomstic rice local i)ridLICtiori. 1(o siliultale usly 

pri(:es. niintiin the (milestic Fprice, 37 to 49 

1ie stuih uses (lrrlltitative relatiill- iercent rif fr iodgrains for tile exlanled 

shilps toi Frliect st,'veral Iroible I)ro(dic- sthieiiLw havell(toh lSLI)l)li('(l thro~ughlould 

tion and impirort sce "(iS lfor Re- (huilnestiC i)rCurRnlonrt, primarily rif rice.rlh 1980. 
sutls indicate thath thlget levels ri grain Coinmipared( with rice, wheat has a lower 

i 
2q)IF1' il lilld i ,m% . 1 i2 i- llmid 

ti nc
111 t i ,u r t, lmllrni ll ' ih1h m l "il) 1'. 0.1l 1 -. ll ill I(- , (ill-itl ltlihL tl \ v ni'l owllll od l 71 IIlipvr( (i ,I Off-I I1 

ll 'i'\ll I 1'9- l1i"wlllm.ll 
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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 'ffect of increasing the supply 
of ration foodgrains 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 thu 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, co1nsuLption 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 dlesirable for the rural 
poor.4 Such sales might best be restricted 
to the lean months of the crop season, 
and could l)rol)ably be conlucted with 
a feasible stock lewl. However, caution 
is warranted to avoid damaging the pri-
vate grain trade, 

The government obtains grain through 
imports and domestic procurement. Do-
mesti(: pro)cureniert-vluntary or corn-
p~llsory sale of foodgrains by producers
and market intermediaries to the govern-
ment-exceedlel1.4 percent of gross grain 
production only in 1975-76, when the gov-
ernlent procured about 3.5 percent. 
Those percentages appear more sulbstan-
tial when compared with the 18 to 28 per-
cent of total prodluction marketed. 

Production level is an important de-
terminant of the level of procurenlent. 
The elasticity of proCUrenient with re-
sl)ect to production was calculated at 

A nt ff (14-111111l , t.ll, 4 11-1('l w~l um.'ll l,de(lliJ 'hIlh knO%%\J(.(Jg(, 

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 isdetermined by total rice pro­
dLuction, ration distribution (luring 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, cnabling them to use 
special inconle-generating programs to 
support prices in good harvest years. 

An upper limit to rice prices isrequired 
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 attractive to tenant farm­
ers. The relationship between procure­
mnent 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 ilarvest 
season lows. Harvest prices can be raised 
and peak season prices lowered by pro­
curement and open market sales without 

ofl lte labo mlketl l w.a\' riletul ndll ad the II(, Ipric~ 

,llh4, , [ho I nII oI %,ii,,11111H, iilo in the ruril m-( for RusvxircIc laril,' some t of tfs relticitrll ship, is 
Iwovihk whdvo\,i\ 1 1 III13 
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affecting the annual average price. Flow-
ever, adhering to a price band of 8 to 12 
percent of the average will provi de a safe-
guard to keel) 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 isnegative. Low price elasticity of 
rice production reflecting mainly Lhe ef-
fect of substitution of rice for jute where 
there are land constraints and a high de-
gree of self-sufficiency in fertilizer proluc-
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 consunltion of the poor, growth of 
output and income for improved calorie 
intake is of crucial importance in Bangla-
desh. Distribution policies provide two 

options for improvement of this situation. 
Appropriate distribution policies can 

cause an increase in consumption among 
the rural poor th ough an extended rural 
rationing scherme. 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. 

14 



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 
syste miis therefore importanit to both 
national and international policy makers. 

With this inmind, the study was de-
signed to describe the role of public 
distribution in Bangladesh, to identify
grouips benefitti rig from the pUilic 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 distri buti(n systems andi dedLuce 
their policy implications, and to evaluate 
the performance of doniestic procurement 
of 	foodgrains ingeneral and the relative 
advatage(ofprice suppo)rt versus fertilizer 
subsidy policies in particular. 

The study takes a systems approach to 
food distribution, although it does riot 
employ simulation as such. In this ap-
proach, the food distribution Systemi Co-
sists of status variables, which provide a 
picture of the characteristics anr environ-
mentoftthesystem; policy variables, which 
represent government action to achieve 
certain objectives; and the oiitconie or 
objectives that the system isdesigned 

to fulfill. 

Someof thesevariables are (ontrollable; 
many are interrelatedl. Therefore, the 
classification should be viewed as part of 
a larger 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 	sipply-bomestic production and 

imports 
2. 	stability characteristics of supply 
3. market and public distribution struc­

tUres 
4. marketed surplus, marketing margins, 

and costs 
5.percapita incomeand itsdis-tribution 

policy variahles 
1. 	ration distribution 

a. 	ration quota, quantity, and cover­
age 

b.ration composition -rice and 
wheat 

c. 	 ration price 
2. lomestic procurement 

a. 	procurementquantityandoptions 
b. 	 procurement price 

3. open market sale from public stock 
outcome variables 

. consumption (nutritional status) and 
its distribution 

2. 	market price of rice and its stability. 

To some extent itcan be argued that 
imports, wlich have heen listed as a status 
variable, should be treated as a policy vari­
able because the government controls 
imports, which directly affect conisLnilp­
tion and prices. But while itiseasy to re­
strict imports, foreign exchange con­
straints make this method of augmenting 
supply much less reliable. Inthe chroni­
cally food deficit ecoroniy of hBangladesh, 

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, hut once government sets its con-
sumption and price targets, import re-
quirements are also simultaneously de-
turmined, at least within a narrow range 
of variability.' 

Chapter 3 examines the workings of 
fooclgrain supply, distribution, anil con-
sLmIption 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 fkictua­
tion of domestic rice prices. Finally, 2L[­
paper explores two alternative policies 
to augment aggregate supply by increas­
ing production. 

ut imp,)rt, ,i,a pohli(, vriad)i.(:ii)tr.I riNv/e,,tle impli ,titon,)of,;:ng 
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3 
FOODGRAIN SUPPLY, CONSUMPTION, AND 

DISTRIBUTION 

Foodgrains in Bangladesh consist of calamities aggravated existing economic 
rice, wheat, and some minor cereals such problems caused by war. Rice as a per­
as millet and barley. On the average, centage of total foodgrain imports has 
rice accounted for 98.5 percent of total been declining. The rice-wheat import 
foodgrain production from 1969 to 1976. ratio generally falls in years of scarcity 
The proportion of rice in 'cotal consump- and rises in good crop years. 
tion during the same period was some­
what lower, about 88 percent, implying Net Availability for Consumption
proportionately larger imports of wheat. Net aggregate foodgrain availability 
Rice and wheat make up about 99.6 per- for consumption from 1965 to 1976 ap­
cent of total foodgrain production as pears in Table 1.6 Derived from the e as­
well as consumption. sumptions, foodgrain availability in 1973-

Rice production grew by only 2.06 per- 74 was 12.3 million tons. However, house­
cent annually from 1964 to 1976, even hold survey figures of actual per capita 
excluding the abnormal years from 1971 consumption and population figures for 
to 1973. If these two years are included 1973-74 indicate that total estimated con­
the growth rate was only 1.17 percent. sul )tion of foodgrains for 1973-74 was 
Population grew at an estimated 2.6 to 12.5 million tons. 
2.8 perc( nt annually from 1961 to 1974. Estimated per capita consumption of 

In addition to growing slcvly, domestic foodgrains varies from 14 to 16.1 ounces 
rice production has eel unstable. It per day. In comparison, annual variations 
fell by '10 to 15 percent of its five-year are largely deternined by the fluctua­
average about once every four years be- tions in domestic production, although 
tween 1960 and 1976. This instability Un- imports have some stabilizing effect. 
derlines the importance of food policies The variation around the domestic pro­
both to build up and lllanage a security duction trend line, measured by the stan­
stock, and to increase l)roliuctiOii. dard error, isabout 11 )ercent; variation is 

Foodgrain imports from 1965 to 1975 7 percent around the consumption trend. 
increased at ian) inll rate of al)(lt 0 
percent, rising fromi ,,i(ut 01he millio(n Disaggregated Consumption and 
tons in the midsixties to about 1.5 riil- Nutritional Status 
lion tons in 1975-76, one of the best crop Consumption of foodgrains and the esti­
years. Imports reached a high of about mated levels of calorie intake by people 
2.8 million tons in 1972-73, when natural in various inconie groups are presented 

,
6 he i.l:iihl,,,ire iii i t in ir1i I ,to k incdthat %,ed.Ir ,ii II ,i. ii iIIi thu rIi , hI,ni. ri .,il hMehld 
w ied, a tu 1) per ,illt+ go ) iit( lh,I [ it- r liguri,is,andv.%,t,igvtik, HIi I i 11 p t lrwtd oil) l11anglidesh
 
lBuuiiii ,I l,lati'tl(. mt-ir ' tnmix tW, -1,./ -ii S iinni i I
i Ag m mll Ris. ii i owtlt h1. il idi,i,,. ,)7( Noi, m (ihiird 

ir,, ile,on t k miprilwi, 
 iliim )g7-l,i 

lh tii( k he h v ninr, s ,iried frim 2 - t I1 3 e),r(n-itliti prdm ti,,,
 

h, <iu.s,,ithouim hn, . NI ,i Srwt\ titAgr h l i t -0 mi d indlicate 
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Table 1-Availability of foodgrains for consumption, 1965-66 to 1975-76 

From Domestic Sources' Net Availabilily 
for Consumption' 

Internal 

Per Capita Ration Procure- Per Capita 

Year Total Per Day Imll)orts Offlake ment Total Per Day 

(10({0 (1(()1 (100)1 (-1(0) 

(1)(0 tols) ()L(:es) totls) toils) tolns) tons) (()unc:es) 

'1905-00 9, 329 14.2 923 986 93 10,222 15.5 

1960-07 8,526 12.0 I,100 951 8 9,470 14.0 

1907-h8 9,941 12.6 I,100 958 8 9,476 14.(0 

1901-09 10,127 14.3 1,019 887 22 10,808 15.5 

1(909-7(0 10,7311 14.1 119 944 1-1,002 15.4 

197(0-71 ),9172 14.6 1,547 1,.1() 9 11,891 16.1 

1971-72 8,798 11.9 1,608 1,735 - 10,533 14.2 

1)72-7 , (),)18 12.01 2,7812 2,0115 52 I1,511.1 15.3 

N7 ,-7. 10,4. 13,.7 1,051 1,727 71 12,302 15.9 

()74-75 10,1)2 12 7 2,260 1,704 138 11,7211 14.7 

1975-70 11,511 14.1 1,440 1,6076 420 12,767 15.6 

tll i(1illll I( Ministries if)Agriculturemii hlibsl (id 
, 

Inwivli(l thl IIl,,nglh-,ush 	 andtni eSmllro, IBoed ill d.11tl. 
I.tl.I),I ( j
 

(OIts,.Ipodtl( tionIllllnl1% eflit Welld,ontid,i,(
10t)li'1( tor wiell. 

vIll intternl I)r((-Lie nt plos ()fflake froml
 

h h taI ( ollM.IIlllh[)ll PIsequivallentllto g ll% ross lud t itoi Iliitls I0t) 

s- \w'm
I ilt-.,lati,lu(for tit(' %%,ir 11171-72,irvhighl\' ( onl~to lsiail. 

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- urban poor is substantially higher than 

the food intake re- that of the rural poor, and the caloriemated converting 
corded in the 1973-74 Household Survey intake of the urban rich is slightly lower 

by the standard calorie conversion factor than that of the rural rich.8 

for Indian foods.7 About 55 percent of the Consumption varies during the year as 

population falls below this average energy well. Preliminary results of the 1975-76 

intake level. Nutrition Survey9 in three districts of 

On the average, foodgrains contribute Bangladesh indicate that September­

about 82 percent of the total calorie in- November, the time before the harvest 

take of Bangladesh's population. This of the arnan crop, is the leanest period of 
At this time, the propor­contribution gradually decreases as in- consumption. 

of Indian FoidA (IIydvrabad- Naiiiinal Institute of Nutrition, 1M74)(: G(,)ijll. it ilNutritive Value 

0 1(.r( 	 ran(e%from 1.28)5 to 1,04 ( lories, while thatIih ilrgy iiitaike if tii boittomi rit ) the urbanr 1)()i) lation 

oI th'till) int ringes frimt 2,281 toi2.577 (iairivs.A similar conioar,.sii indicate%thaiIl (,energy intakeI) 1)-ri 
toi2,0,52 calories forthe 

ranges rinm I) 1, (I ( aloorifor tihl.hebottom 	I) piercent of tie rr,, i), i(latin; 2.35, 

,. A Report on fhiIHousehold Expenditur. Sirvesy of 0Ingladish.eintSie Iangladish, Itureau iif Statisti(t)) I)) ii't( 
19i7 3-74 ((J( (,, t)78) 

Ilangla(desh, Institute of Nutrition an'dFood Science, I'relininaryReprt of :he )975-76 Nutrition Survey (Iacca: 

DauI, University, 1976). 
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Table 2-Energy intake and consumption of foodgrains by income, 1973-74 

C onsumlptioln Total Energy Energy from Percentage (if 
Per Capita Intake Per Capita Foodgrain as a Population 

Income Group Per Day Per Day Percent of Total Cumulative 

(I k inothui (mtces) (calories) 

Less thal I)(0 7.52 885 83.3 0.81 
1(0)- 149 9.72 1,141 83.9 3.83 
150- 199 11.81 1,362 85.5 9.43 
200-24 (l 13.45 1,555 85. 10.73 
250-2)) 14.21 1,677 83.5 25.02 
i()- M9 15.5( 1,815 84.7 41.18 
1)l91) " 1 .3 0(,(I 1,929 83.1 54.49 

500.74(1 17.50 2D)8 82.6 75.82 
750()l 18.1) 2,299 79.11 130.3.1 

I,l)()- ,.49) 19.1 2,427 79.1 95.08 
1 r,())-I ,999 2(0.411 2,(610 77.2 97.46 
2()() ,0ind 

1)1)\'(' 19.5.) 2,001)8 73.9 1((.(0 

All (itLl) I. 15 1,948 811.7 

%illni ' iilllpolh-! 1lhllliI,ln1glodh'l. 114 o till, /Iouslcihld lIlloilll lil. m Shlil~it s,, A. Rliv irt io I \p it urell, slufwl, 
' 

w~ lilnladvish 1107 7.1 (lI,l (, 1117W! 

tion of cereals in the total food intake He defined extreme poverty as consump­
increases in most areas as substitutes tion of less than 1,720 calories per day 
become scarce. In general, nongrain foods and absolute poverty as consumption of 
like vegetables and root crops are plen- less than 1,935 calories per day.10 Khan's 
tiful when cereals are plentiful, so aver- analysis of the 1963-64 household survey 
age fod cU0nUrlnption falls by about 20 data shows that about 52 percent of the 
percent during the lean period. Lean households accounting for 40 percent 
period consutmption shows a similar drop of the rural population were absolutely
when estimated for 1973-74 by using the poor and 10 percent of the households 
price elasticities of demand for food- accounting for 5 percent of the rural 

tgrains for various income ( lasses and the population were extremely poor.
fluctuations of prices between the aver- The 1973-74 survey provides detailed 
age and the lean periods, data for computing calorie consumption 

by income group in rural and Urban areas. 
Changes in Poverty Over Time Using these relationships and the 1963-

A. R. Khan measured poverty in rural 64 H(ousehold Survey data, it is possible 
Bangladesh according to two definitions, to estimate the calorie consumption by 

,
ll'u~lil"0 "/i/ml R Mimi Plowil'l\ inIn ef mi IRuri+l IIliigkillrh Rliwl I nilldo)nmi'nt Proigrain Rvi d hi o'llkinlg 

Plilw!f 10t'i. ,w I hili lhihiol.II IIhior l lll.() o'll,, 111711 

," I ii otni lilt ,I ,1i 'iil (,h.I i ki l i (OlVIdiil l 11 ', 1 tpill ri idl ,m ,i of foilds, %%Ili( ii Ini e rtfud into a 
ilmio h'".ol( I hmmiiihii, tlu,, ' i ll i, om imrel mii i ip , o iit t h il ri, (if vmi[uiii im ini , goiuif%vuirki(I for 

fll-' I'll 164 1h l ch )ld 1 ,,1 
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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 household expenditures by 
various groups at 1973-74 p. ces, using a 
cost of living index for workers12 and as-
surning that the consumption pattern did 
not change. This appears reasonable be-
cause f' -)dgrains account for more than 
80 pe -ent of the total calorie intake 
in Bangladesh. 

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

KRval~S(-2,854(22,99 , oR) 
(t values) (-13.854) (22,995) 

- 0.98, and 

KU = -1,453.6 + 766.62 log YU; (2) 
(t values) (-10.867) (25.117) 

2= 9Foodgrain 

whet-
KR = per capita calories per clay in 

rural areas, 
YR = per capita total household ex-

penditure (takas per month) in 
rural areas, 

KU = per capita calories per (lay in 
urban areas, and 

=YU per capita total household 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 areas, at 1973-74 prices. Re­
suits show further that the incidence of 
poverty is greater in rural areas than in 
urban and that poverty has substantially 
increaL;d 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. 

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 
coInsumption 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 

(POr( (',I t 

AbIluleIy Poor 

Year Rural 

19601--1 41.0 

197 1-74 

- 'm ,i pila t ahori, intakv, is ht-s th~in 1,911. ,hors. 

PeI~r( iit.1 ( ,ir'I reutake is lhss .io 1,720 ( iburivs 

' )I hl ) iIdti( ) 

Ereinely Poor" 

UW aMol Rural Urbin 

2-.0 

-17.' 

.A 

29.1 

2.1 

15.1 

ationAii -,rb k if larIv h, 1975 (Da 'ca, I176).3h index w Iik ll hI,IImgLidsh Ihlir,.1i o Sii1,ili, s St oflhju I rl 
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distribution system are internal procure- A survey of 3,000 farms in all districts of 
14

ment by the government and imports. Bangladesh (luring amnan 1973-74 incli-

The government has a complete monoply cated that about 33 percent of the aman 

on foodgrain imports. paddy was marketed in that year." Aman 

Market Distribution rice constitutes about 55 percent of total 

Many small-scale intermediaries are in- rice production in most years. Limited 

volved in moving rice from producers information on market arrivals recorded 

to consuniers. According to the Depart- by the Agriculture Marketing Department 
ment of Marketing, there are about 600 indicates that the weighted average mar­
primary markets in the rural areas and keted qu;Itity of rice is about 30 percent. 

3(X) secondary markets in commercial An indirect estimate of marketed q(Uan­

centers scattered throughout the coLun- tity for 1973-74 based on the H-IousehOld 

try. The 1963-64 and the 1907-68 Master Survey data is 24.5 percent of gross rice 

Surveys of Agricultire indicate that productioin, assuming that all Urban and 
growers make about 61 percent of their nonfarm ruiral )eople have to buy their 
total sales inprilary markets, 28 per- entire Coinsumption requirementC and 
cent on the farm yard to itinerant traders, that a segment of farmers are also net 
and 11 )ercent in secondary markets, buyers of foodgrains. 
which serve as exchange centers of food- Wholesale and retail prices of mdium 

grains among market intermediaries. quality rice over a long period are shown 
The principal iiiodes of transportation in Table 4. Until 1969-70, retail prices 

of foodgrains from growers to markets ranged from 7 to 9 percent above the 
are headloads, berats, and bullock carts. wholesale price. Vhis margin increased 
Bonats an( trucks carry interdistrict and to about 11 percent of the wholesale price 
intermarket shipments; use of the rail- (luring the postliberation period, prob­
way system is largely limited to public ably because of t'ie general disorganiza­
foodgrains. tion of the economy after 1970-71. 

Information on marketed quantity Of Apart fron draniatic swings, real rice 

foodgrains is owtdaed and scanty. Tihe prices increased mioderately (luring the 

Agricultural Master Surveys bietween 1953 sixties and declined (luring the first few 

anid 1968 show that the marketed quantity years of the seventies. In 1974-75, the 

of foodgrains varied from 12.2 to 14.2 famine year in langladesh, prices in­

percent Of grorss prodLuction (inicludi:,g creased to record levels before retreating 

small stocks) (luring these years.3 Dis- to their 1969-70 level the following year. 

CLISSioins with the Marketing Department The spread between lroducer price and 

suggested that the pr(portions of rice retail price measures distribution cost, 

marketed in recent years had been sub- including the profit of the market func­

stantially higher. tionaries. The Department of Marketing 

though there is much cir(cuIstaitial conilucted two studies which found that 

evidence indicating an increasing mar- the marketing rmargin varies from 23 to 

keted (lurantity, (Ii ,ct eviden(ce is limited. 25 percent of the retail price. Producers 

It+i'l - tim ltil,- fll I ti/l. hlU hiI l D (I'III)IIh h1.1. m . l- )l.,lll it)(Il ,'d ',r4,1 - I), ' /;"I. 
d lulk
 h.1l,h+'lm,-'t1lIt<'ud ' d \1)t11 ,11A \11,1.11:, l \,+. lI 11la 

Ih.,h I 1 t tIm "+ . t lh ll t) Sv',i'l 0It -7-1,11."It'mll I \,.rtll r111.1\ir'l Slim \ 41,1 lP.11( Inh'til i' ... -1-

I ),llt ,I P CI'I \I'lliw . p, . 
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Table 4-Wholesale and retail prices of medium quality rice, 1960-61 to 1975-76' 

Nonrice Annual 
Relail as Wholesale Relai; General Flucluation 

Percentage of Price Price Price of Relail 
Year Wholesale Retail Wholesale Index Inle5 Indef'' Price 

(Ik/maund) ( l99-70) = ))=I10e0i) 

190l-h1 27. 15 29.) 107.92 0-4.915 05.41 70.21 

196 1-2 281.(8 (.21 11)18 07.18 07.40 79.27 + 1.1 

1962-0 2'(V9)8 (.22 107.47 71.72 71.95 7-.A2 + 6.7 

191(-0- 27.)7 28.%h 1l0.8 04.70 04.67 70.) - I0. I 

1(-1-0-6 277,) 29 80 10). 12 65.8I 66 . 851)r.(8 + 2.9 

l,0i-60 1 i (Vi 95 107.21 81.21 (80.28 89.4) + 20.0 

NhO-h7 -12 -11 -t). I) 108.7) 10)1.40 1)2.915 97.71 + 21.2 

1907-08 N..2) 12.5)) 108. 17 94.() 94.91 811).(1- 7.8 

l19 8-h9 -12.7)) -10.21 I1)1.27 102.15 1(1.2-1 9.94 + 8.8 

.l) 11%9 -) -11 -1-1.78 M(7. 11 100(1({00(1.1).0 Ill.))) - j. 

1971-71 -1-I ll -1I. I) I1(M.21 1)).2 1 101.10 1101.70 + 1.2 

I171-72 5)I.-))) -7,1() II .0i9 122.9 7 127.51 l1.,. + 26.) 

19172-7 1 ((((.1 8').( I 11. 12 192.'M 200.9 268.-I + 56.9 

I(7 I-7.1 (((((.17 1().( 111.19 25)'.2h 269.)09 (.81.1(7 + (4.5 

I'171-7S 226.-S 25 lh7 11. 1-5 541.75 562.)1 402.89 + 11).) 

1975-76 14). 1 (s1 1.81 I l(M'.02 11S.72 W41..2 1 M.87 - 1.9 

NotllliI- ),ji,tillil(, 1"117 -1 \1 ,\i,iliiglj,,ijlllIIi r h dgv i oinll [)l1,li hill 11if vI ih~I l ige ~ mi~ v l\%l.,ll 11lid, lr liild 

Ithiu \ heceiv( el re tIe e-ll sy\st'ldm sI 2-he in,iino li ori, clv(lia-I1 gl ofItn in 17t o11 
d h i llt)i l ll df - r, edll i t h ,I I .il1d fli imiolduhh ilIl, :'iiliBrban asf pu l 

I'm D, btio stuito,lnl Uirai-illtri ILi( I ( hillgiain , Kirlii 

rel lorobj'I tiveIgofthe fon ratIo-l in\ a'.sandillontiiue thobieo'llitica 
ing1 sy ewh llit(\ t1ir1tliln jilll,1943 necsit, contrhll lit ngt ,oivynstabII ( husI 
wo rlI th wa eo iI7 \e., t 

thus receive laLr t75 prcent of te re- systes inthe country, no major devia­
tail price." i;s ffserto tie od in the Urban bias of pub-
Public Distribution lic foodgrain distriates Urban ration­tion. 

The majur obective(f the food ration- ing was and COntinsvrato be a political 
ing system when it was first begun in1943 i( necessity,contributingtostabilityan sini 
was to)strengthen the war efforts in India, to economic growth and development. 

with parti(.lar emiphasis il Bengal since The system is administered through the 
itwas a province i2th front line of war. Ministry of Food, with the Secretary of 
Providing foodl to city people was con- Food as its administrative head. The 
sistent with this general objective. De- Secretary initiates the formul.1ation of poli­
spitV: the sul~S(Lu~t C(hdng(:S ill1)(liticall ties and] maintains overall 51upervisi()n of 

it 1,llll',ilIMX il t IB,ugl~idv',,h,' M'IlIw f r l' ifi (o lommissionlI'.llll ,gm ti~l ,l~rkl'hIng fil o I~o h! I (oniini( anld 'So(wi 

lot As,iI ,ind Ili(. I,.1( Iih( Banugkok, 1'7 (M ioiiwogr,llphid I 

Il f i, 1-, (Shln olid: (niiivrqitv 195-I),
111h statilotiiIhvnr,Knight,. Ioodl,Ad l traltlfatl 1Uol7.7 P~rc",, 
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the system, but iacks access to a special- mounts in inflationary times. The net 
ized government organization that can result has been that ration prices have 
provide analytical support in formulation always lagged behind market prices. Table 
of food policies. Instead, the policy formu- 5 shows that average ration prices of 
lation process involves consultation with rice were about 68 percent of the market 
other ministries through an ad hoc Food prices of medium quality rice (luring 
Policy Committee. the 1960s, and almost half of that for 

The system is managed by the Director- the early 1970s. Ration prices were ad-
General of Food, assisted by four direc- justed upwardl during 1971-76, but this 
tors for four functional lines. Private food upward adjustment could not match the 
dealers licensed by the government dis- increase in market prices. By 1976, how­
tribute foodgrains to consumers with ra- ever, ration prices were about 60 percent 
tion cards. of the market price of rice. 

Ration focdgrain price isdetermined by The ration quota, the amount of sub­
the interaction of the pressure of ration sidizecl grain consumers receive, is not 
receivers for a lower price, the govern- based on income. Although the total 
meit's budgetary burden on subsidy, cereal quota does not change very signifi­
and the political motivation of the leaders cantly or often, the mix of rice and wheat 
in power. Generally, the pressure from does change frequently. These changes 
consuners to hold down the ration price 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 Ralion Price as 
Opel. Percenlage (if Open Percentage (if 

Year Ration Market Markel Price Ration Market Markel Price 

(k/I ttttui) (I k/ 1HIund) 

1905-00 26. 1 1 1S,1 72.68 I .5 1 1.. ­

N.-7 28.22 4, 1111 01.21 M..)) 111.d. 

1%h7-08 1().17 -12 )of 70.991) 2).1 na. ­

I908-09 10)8) .10.21 6.62 20.1) vui. ­

1909q-70l I,1..11 .1-1.78 0l7.891 11).80)n~.­

1171-7 I tlo.) IS. 10 06.2 0.2.)) 

1)71-72 10)01) 7. 10 2.54 21.0) ia. -

172-7 1 5. (A) nlI.WIN) 19.0 25.100 0 1.80 40.475 

1971_7. 1) .)l 102 611) 17. W i0.)) 71. 411.00) 

117.1-71 N ol)) 2511 67 2 1.84 50.00 171.1-1 29.22 

75-71 /11.11 11 i_2,110 00.00 W . ID 00.51 

Soilr v% Ratio p rJii oi fl il.u i,gl).hesh I)vohliltliilt I I d,ri ' I imvs trol thw B.iiighide.h)i Ilure, of Sttitius; 
ind whet ii i,% rm tl-i I1iangladlihh .\)giltiuriI Narkvtiiig ih),itlnent 

,
Wet'hed ,.Iagv, .1 ive \v'.i, Ili,( aue I poi I' I hi.igv %%.isinoh wvithin tw yv'r. i l . . 1475-76 Iprif 1,90 
pelr tlhlulnd tor rit i, ,frill I k 701 pelr lnwltndl of %h'l 

+' lh il fJill( I., Il Im1-dntlun l1lll III I lil JimUv, )I I oh a lt, fli11t\'ri( I, ',oul he, i <n1lph r,ihh, w\ithl rmlionl Ilri( v. Ilul 
, , . 

tllllv wr'les till ( ohlm ,l qtjhl i t 4-11Jiml I - io1, not~ i,i li h ,e ,A 11111111)(.r III N\ l,i S JIril I,,s illdji( .11, 111h1t. oiI '1%rer,i.e,, 
, + 

prlt 1 fitl ( o , r'. 1 i, a w ,i ii )ll '5' 11,r( (1 l ml 1, 1 llfi flllldilll q(lhlhl\ lit I. 
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on the availability of rice and wheat. 
During the last four years, the average 

anIount of rice received per cardholder 
per week has been about 6.15 pounds, 
which provides an energy equivalent of 
1,390 calories per adult per clay. Assuming 
that a minimunl calorie requirement per 
adult per lay is 1,950, 6.15 pounds of 
foodgrains per week provide 71 percent 
of the minimuml energy requiremeni. 

Foodgrains are distributed throUgh the 
rationing system in Bangladesh according 
to seven categories: statutory, modified, 
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 
areas (usually urban). Modified rationing 
occurs o(n a more arbitrary basis as a re-
stilt
of administrative orders and is often 
politically motivated. [lie priority cate-
gory inlmudes prison, polnice, and hospital 
persoinnel; and the civil government 
categ(ry ir(:l(es all n)nmilitary govern-
merit emplo yes. 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 calamities, and thus is not a regLilar 
source of subsidiZed food. 

Dealers in the statutory ration areas 
have well-estahlished ration shops. Under 
modified rationing, partic(ularly in rural 
areas, the locally electeCd Union councils 
or their appointees serve as dealers. For 
a number of reasons, the ration shops in 
the modified rationing areas 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 pul)lic foodglrain distribution. 

Cost of Public Distribution of 
Foodgrains 

The procurement cost of ii(mirted food­
grains depends on world prices at the 
time of )urchase, financial arrangements, 
and the, country of origin. Bangladesh 
has been importing foodgrains in recent 

Table 6-Public distributionof foodgrains under various categories, 1973-74 and 1974-75 

1I97:-74 1I74-75 

Share of Share of 
Calegory Quan lily the Tolal Quanlily [the Total 

(1,t(0 tolns) (per( ,nt) (1.(t() tolns) (percent) 
Stat ut ry 5012 0 29.(0 470.5 27.1 
,Mohified 777.0 45.( 578.0 33.2 
Priorily 10)4.() 0.0 105.0 0.0 

Govermin tmphe, ens 187.0 1(.8 194.( '11.1 
kLarge inl"LStri,11 

enniploycrs 40.) 2.7 90.5 5.2 
M ills 60. 1.5 13t). 7.5 
Relief 52.0 3.0 173.( 

h24ll 1,728.0 100 0 1,741.0 100.0 

s.,mm e mi~d,i~ Iroi luhlishc, lIrm 16- ( l, kln..l (It I lI ) lBiwd mp (h)m1l111('111S '%lh( bN 1111. 
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years through cash pLrchases, purchases 
on credit, and grants. Imports under cash 
purchases declined during the last four 
years. Credit imports increase(l sharply 
and hy "1975-70 reiched ah(lut 065 percent 

Of the tc(ita VIdLIe Of f0c)()grain inports. 
The proportion Of gr;unt inipmrts was 
ahout 45) percent of total iml)orts dluring 
1972-73, 197 -74. and '1974-75, and then 

declineC I to al) it 20 p(ercent in 1975-70, 
the first good cro p year after t .;eris (If 

crisis vars. 1itlc' I (If the, U.S. AgricLlItural 
Trade and )(eveIpilernt Assistane( Act 
cif 95-1, is ,rnr(41(heI (Puli (i Law 480), is 
the largest Silirce (If ir,ip rts Under a 
(:re(lit irraing'giennt. Alth()Ligh thlie ar-
rangiegnclt started only in 1973-74, by 
1975-7 ,al)(Lt 94 percent (If ill credit iii-

piorts cailrte frIln lIuhli( Inaw 480(, l-ith, I. 
Surprisingly, he ivailabilitv (if PihIl i( 

,Law480, litl(, I, foi(ic(grain fl()l" iigla(lesh 

was alriiost nil (hring the sarie periol. 
,'ist of the grant foiclgr--iins imild rterd 

(ILirintgth(,listlih(rai (risisl)(rici( w(r( 

prcvihecld le EEC c mtitries, Canadli, 
Australia, aind lapan. 


Cost of Imports Through Cash 
Versus Credit 

Most cif the fi clgrains distrihutedh by 

the g iveriminerit ar' impoj(irtedcl. 0 eval-

ate the real colst (If imicrting focichgrains
invoclves (onsilcring tie pr's'nt ((st of 
impo)irts ul(],r (redlit allrlnl2,lct ll( 

ythe real (ist (If fO rcign (chnlangc involvcI 
Ill CI<ls I)Lircihis,(,s mdt ltlurtV obhligiltions 

of. l)l'li('lit f(r thic' lltirchiasc's. Incn'chit 


this stuLdy iti(' im)(rtaticln Of grain unlcer 

U.S. Puhlic l.aw 481), Titlc 1, \wis takenias 
the reprcsc'ntativc' case for crelit p)ur-
chasc's. Lndecr this prc(graui, crcchit is rc'-

payall(' inl dollars within fc(rty rearswith 
a gracc' pec'riod(I (If 1) \'ars. li intc'rcest 
rat( is 2 )erccient chiriiig the gri((, pIrioI, 

and 3 percent during the principal repay­
nient period. 

[he discountedI present coist of the loan 
il this situlticon woulId co)nsist of the pres­
(entvalue of interest IaNreiits lu ring the 
repayment period(( ard the present valie 
if the future repayment of.principal. It 
is assuer,d that the priu(il)al is repaid in 
(,inal instalhe11(nts. TWO disCcuint rates, 
0.08 anid 0.10, are usld as sccial rates of 
tinre preference. 

The resuIlting (estiiat(,s sho)w that the 
real cost of wheat impo rts c n credhit, ex­
(ld ing sliplillg, varied hetween .31 an( 
43 percent (dhependiig (l dici)lnt rates) 
ifthe(Cost (if cash Lircihases ill the years 
hetween '1974 and '1970. Ilr the case Of 
rice, the real c:ost of c:relit I)urchases 
varieI hetween 41 and 52 perce nt c f the 
real cost (If cash I)ircliases in 1975-76. 

\hen shipping costs arc, inc:lu(led, tre 

real coist (If c:redhit relative to cash I)lr­
chases changes suL)statillly. [lie real 
cost (If importing wheat on credit in this 
case was 59 arli(hetween 681 percent of 
the (:Cost under cash )Lirchases ill1974-75 
and 1975-76. Focr rice imports, iriclusiorn 

of shippiling cost muakc's the real cost cif 
crelit )urchases vary hietweern 46 and 69 

percent (If the real Ccost Under cash pur­

ases. Imipcrting wheat from Australia 

ad rice from MINIM aid Tai Lrich reces 
slipping c:Ists to ahoUt hallf the Cost Of
shipping Under crerlit or cash purchases 

fron the Unitech Statcs. Under PulbliC Law 
480, Title I, at least 50 percent (If the food­

graius nustL I)be carried by U.S. flagships.2 0 

Budgetary Subsidy 
ite impact (If fooglgrain imports oin 

)ublic r('veiue inld el)nditure flows 

cin h( (vallatedW c'l tl'by culating 
iuIgctary suhsic y'-it(, rc1t gainii ir loss 
to thie' g(iverrnment trcisury in tll('current 

11i1 

l i 
I0( i 

I1i i I , mi 

t '1111i iin l"s 
inl ( '4 .nnnii 

mill1 Ii I ii Ito iI 

1 .t11 1m, h ih ' i )i 

nnl~l!nnnilin,lrn'nl n\ilnh .hIi 

i ( ll4Iti highe n diii iw,1 

' ?--d thmugth h1g t l i (fit 

ii l(in t~1 (1 44411111ii, i 21() (l11 

(it i t v 

l ii 

i l(iil 

ll44i( h'I14.11;'nriln 

4'l41 iigii 444 Iii 
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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 naund ef 
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 urderlying 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 420,0() 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 
an overall net surplLs on the food account. 
On the contrary, if there were no subsidy 
on foodgrains, 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 
30,0()0 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 

Category 

Rie (cash inip()rt ) 


Rice (( relit iimi )r) 

Rice (grant imp()rt) 


Wheat (cash iil),ort) 


Wheat (credit niprt) 


Whewat (grant imlprt) 


Rice pro( Uret internally 


Current Cost to Sale Budgetary 
Full value the Government Proceeds Subsidy, 

(TIk/maurncl 

181.94 181.94 87 -94.94 

215.85" 5l.23 87 +30.77 

- 20.00 70 +5().0 

1(0.09 '110.09 67 -43.69 

I 2.05" 47.()7 67 +1).03 

- 2(0.)) 54 +34.0(0 

151.4 1 151 1.43 87 -0-1.43 

A ln,l.h'i %ign rii(- li,.s Irnlin lir ti ( (insunl ,. I po itive SignII 1(1i( aitf g'IfII%to the tre'siry.
 

I Iini h, it(ricrs fi I (11 alhiu it 2 1)er( lit w il( h i the ilitel , rite duuring the grac(ev periols.
 

20) tier vnt it I t,tliditributiri \5 1511tiii I(vi di.trihbltiiiii
 

Costi it rwpoirtei(
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Table 8-Foodgrain expenditures and receipts and their position in government budgets, 
1972-73 to 1975-76 

IHem 1972-73 1973-74 1974-75 1975-76 

(million 1k) 
Expnlditttre oi fol d c( ontLt 1,408 1,083 3,072 3,201 
Receipt from IlAlii C sales Of fodgrains 625 720 2,156 2,195 
Subsidy transfer 783 "6 9"10 1,006 

(percent) 
Sulbsid%'as cl I)tOl)OrtiI Of ftood 

exptvndittri 50 57 30 31 
Subsidy as a pr fl:,tii m Of to

g0CvertItnen: ititdgetU ' 
tal 

11.4 12.9 8.4 6.6 
SuLbsidy as a ir)ji)Irti0on of )Ltli(c 

€levehlpmuent ev\el)iitture 19.7 31.6 17.4 11.8 
Subsidy as a 1OI)WIio 

(urrent e\penlittirme 
(tfpllic 

20.9 21.8 16.2 14.7 
FIux i Sti' as,a 

ta\ revenutie 
)I)Ortint1 of ilet 

3 33 24 21 

kur(q' (II() 4I '%%I (hd,n , by Owe ,t, olh)f iualic2.7 
,11 I, [ l 

ri,( ~vvd uni-~hr I redit mi )lllatl 

(o e)'I4 'l w(ki'-Itle doo 1 II I( hlhtI(N (Ic ",al" A( I(IhlI (AlwnJdilrv. diw". not irI(lud h ill %, hlt , ()[ flo (Jgriml 

ltll %i l u -11 htltdget 1 sim4 lll ( - e' wl(whImen't mdI thevimte"'llt( (cotrrtnl) bu tlCg,. 
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4 
INTERRELATIONS OF PUBLIC A'D 

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-
suniption, imports, and foodgrain price 
levels, 

A Framework 
The following framework was devel-

oped toshowthe interrelationships anong 
domestic production, imports, procure-
nient, ration distribution, income, open 
market sales, consumption, and market 
prices. Because these relationships are 
based on annual averages, they are not 
relevant for seasonal and disaggregatd 
problenms. 

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 

MARKET
 

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 each unit of ration rice, if 
the rationing is effective." 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 effect of rat:oning. 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 deniand curve for local 
rice because the two products are im­
perfect substitutes. The income effect of 
wheat distribution through rationing will 
be inthe same direction as for rice, but 
the magnitude will be smaller because of 
the effect of imperfect substitutability.22 

The net result of the various opposing ef­
fects is expected to be such that the re­
dluction in open market demand because 

SI 1 1.11 liul,ige "Iolmfgtaln l)(,1m.mdtpplv\Pl'l(ivsInlI'lngladlish Institute ofI(lhAl.clist-rtatioll, Ni'sacuhulst-tl, 
1hnolog .1(172 

2,Ma thi ,n i a m t ,fl(lth , m rg i n l r t e,Wf t b ttit i o) filf al nl t (r f o~r iihr k t t t t' (lR) is th i i nt~d ,is dIR_= - "ln t i i i -i 
r
 

- r 
,
III] .I1 111 .h , of ") lol W r'ltltIn%% )x' It+ li,( = ,I%,. ti ( 1 l ofI 

lhangLidtsh., is mot~ likely to thanl of e(Ita'l to) one. 

,Il~II m uI n ,I bI I IIut + h l i or -tHlI' I. )INdo lnv~dosI,Nl...- 111111 ,)111t 

he less toJone't ia he Jss 1th,111
Inillwri f-i *suii i tistoi n a ,lI e ist hem c in atk t notr tion lite(lI hlimessi(1g. inrice i (aust,of dilffert-n(ces 

I or ex,milil.ratioi v Inl1,iimglichcsh has htmcii sllmilied Ix' itei riv. nitiewas tieinl, thriugh imn1lrts uf Unlmiir 
,
iti(
lIo al ,arkvt v,is uisiali\ixhoi( ltd.(Gem iil, thin margin,il iatv i s ++titlititItlhit' tihetOWt is IVss than, hut 

ncr, ( se to, one. s I I. Ii. lihrlagt.. I <i grcm i)immmd Sopi l'uli iis ilii,uglc esh." 

28 

http:l)(,1m.md
http:substitutability.22


Figure 1: Effect of rationing on the open market price for local rice 

Open Market 
Rice Price 

DRi DRo SR 

\\ 
P0 

0 QR2 QRi QRo 
Quantity of Rice In the Open Market 

of an increase in thle qJuantity of ration the interaction of supply and demand on 
foodgrains would be smaller than the in- the market in a single year. in the figure, 
crease in ration. Inother words, increased DRo represents the market demand curve 
rationing will leadh to a net increase in for local rice at the initial position, DR, is 
effective demand. the market demand curve after ration 

Specifically, Figure -1shows the process Suipply has increased, and SR is the market 
of adjustment andc price formation through supply curve. The initial position is de­
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fined by the amount of rice bought and MP = Um + c(Q* - DD), (6) 
sold QR0 at price Po. D = QD + QR, (7) 

Through 	 imports, the government in- QS = QD. (8) 
creases both rice and wheat distribution 
through rationing at the fixed prices. The where 
extent of the shift in the market de- QS = Rice available for open mar­
mand curve for local rice is deternined ket sale including that part of 
as follows: production consumed at 

home; 
'QRo - QR 2 (arAQr -	 AY r) m = Proportion of gross produc­

(- ­ tion available for consump­
aAQw- Yw) tion; 

where Q* = Domestic gross rice prrdLc­
tion; 

P = market price of rice, QP = Internal procurement; 
AQr = increase in ration rice, QD = Consumption from market 
AQw = increase in ration wheat, and home; 
Yr = increase in incone due to P = Real price of rice (retail, me­

ration rice, diUm quality); 
Yw = increase in income (ule to Y = Disposable income adjusted 

ration wheat, 23  for rationing;
i = marginal propensity to con- QR = Foodgrain ration distribution; 

some rice, Bo, B, 132, 133 = Parameters to be es­
aw = 	 marginal rate of substitu- timated; 

tion of ration wheat for Y = Disposable income without 
market rice, and ration; 

ar = 	 marginal rate of sLIbstitu- a = Marginal rate of substitution 
tion of ration rice for mar- of ration foodgrains (rice and 
ket rice. wheat) for local rice; 

PR = Weighted average foodgrain
A model Of supply and demand incor- price at ration shops in real 

porating rationing has been developed to terms; 
show the interrelationships in the food MP = Import of foodgrains; 
distribution system. The model, which Ur, Uq, U1 , d, a, c = Parameters to 
represents a compromise between what is be estimated; 
desired and the limitations imposed by DD Consumption requirement 
the existing data, is presented below: used as a basis for import 

planning (15.5 ounces per 
capita per (lay); and 

-QS mQ* QP, 	 (0) D = Total consumption of food-
QD = 10 + l31P + 132Y + 133QR, (2) grains.
 
Y = Y + QR (CaP - PR), (3)
 
QR = Ur + d(MP + QP), (4) All variables except pric:es are in per capita
 
QP = Ucl + aQ*, (5) terms, the value of In isassuled to le 0.9.
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ii 

EcjUation (1) represents the net avail-
ability of f odgrains for marketing sale and 
is a price invariant SLily)I)I fUlrctioin. 1he 
invariance of sL)ly)lYN to market prices re-
fle(-ts the sh(irt ruln natlire of the analysis 
as well as the (inlinance of weather factoirs 
ill the stply of loolgrains from (lnestic 
SOlIS. [(lUaition (2) isafmarket (lenaini 
tl :tict i l which ratioininfg has been ill-
CluledI as a Shift variable. lquation (3) pro-
vkhes a me(hanism for ,L~Iusting iIC0niie 
frin rationing. Iz(iIratiolns (4), (5), and 
(() represent the main (ecision variables. 
L(Luatinms (7) and (8) are identities. 

lBy, substituting (ruaitilrns (1) and (2) for 
elutLtioii (8), tli system of eight (quiatioins 
Can I reC luc(d to a systemn of six (,rtiations 
where I), QR, QP! MP, P, and Y are ('11d(-
g(ni(uis and (Q , Y and PR are exiige(m is. 
Since arbitrary (ecisio ns as well is uncer-
tain fictiirs can inflien(ce QR, QP, ai( MP, 
these potential polic, variables are (iot en-
tir(ely en higIl(ilS. The intercept teriis-
Ur, tUic,fin(I Uni--reflect the effect of ar-
bitriry (hangs ini dcisions (inthese var-
iabls. [liise (till be treateI its pIolicy 
variables subj('t tor comipletely arbitrary 
de(isioins by,se(ttinrg tle 'altIes f d, a, and 
Cat ,er aicd w0rkinlg (nNly thir )uglh the Ur, 
U(1, f1n1( Ull. 

liIt sh(111(l bN it( that a n(egative QP 
is eCIluiivalent toi in open rarket sale oper-

ation by the government; hence the (oin­
sequence (of such an operatio n can lbe 
evluatec I. SilulItane()lISly Soilvirlg f(ir the 
values ol endo(1ge(ioLiS variables at given val-
Lies (if exogenous variables provides an op­
I)(rtlnity to trace out policy implications. 

Data 
\Itliuglh most data have already been 

discLIsse( ini earlier chapters, soime ackli­
tional variables, including quantity con­
suiiedl, disposable income, anl real prices, 
are elaborated here. 

A direct measure of the quantity con­
suInl( from the free market and at home 
(QD) is not available. An indirect estimate 
is therefore made that assLimes that QD 
eq uals gross dolestin: l)IrdLuction minus 
the quantity for seed, feed, and wastage 
(which t(gether aCC(LIlit for 10 )ercent 
(if gross iprodLuctioin) and the (qIanititypro­
clre(d by the gorvernnient .24 

Per capita dIisposable incone (Y) is 
based o>l estimates (if GNP at current 
narket prices miniis direct taxes. GNP 
at current market )rices is obtained by 
adding indirect taxes to GNP at factor 
coSt. 25 

[(o transform them into real prices, 
noniial prices26 were deflated by a non­
rice food price index, which was avail­

,I III%, flli'' 1 i t Ql( ) %',dII dliffer I i (iltuaiI \,liv, lb%,1 <lllt liM \ cIltl,il top I hlmingt, ill ,%lot k htwhl h\' rs midr,,ll 

I1tl1h ,l iiliu11vt , ilt ' [lilhl i t i, l, 'I t'ktii Nii i il ,llf t ini' vv i mi itouuru 
,mil' lllllill ii I~ lll l .]i~l Il li~li t1,lilt II ll , Ant llimi mnlill l \,liiabl in flit, th-limindI sidv,.h I()lt~il p1.1 i li ll Ill 4)[1llv (m (ill i I 'll , i mp Illl Is,lllll ll I",, I ( f)41 i 1ll( 

,
I 11i1lll o" ,, lil t, 'Ih k 'Illllllv Ini ,i -l lIv \ ( 1(11 h I B IIlel "h 

' 
so ( I fI \ m ll 4 I+ t O wl Jil'li 

i il lingv 

m )II If, , i i tlit,f ki, I i 

I~ li iiin .( %e'll1, 11 tt11
, 

Iil 
, 

iii hlllli I(m lllpl limi 

1)(. 11, 1) 'mlllill v, 

1111mllil dI tI',m( 

IPttOS W 1, '1I Ihl i 

I'm f.it,, .I ilil-ii ii 

\ml Ig iIII-d l'I~ 

,.%', 111hh Ihl ll i 

ill ;\ t'I ' 

N .l ,1114ll110 Ito ,ll p) llll I f tlil 

, 	 (,( k iilll I . ll 111 r.11lit ,111\ "lll 

'l~ llli llim m li, ilvi( I m\ ll \\(,ik 
, , 

midl lhlkiI i~lii I­

,11h, Iwt'11W1 

h im 11ii{~~l, 'HI,11 

- llh11,1W il,Ithe' Bm ".i',il ilI 

ii~i hl il( f. 14.1m .ii. l l fl' 

i l I, i iij.i .(Ii~i llll . ),[lI 

l'uhllll ll ll I poll I .~! 

A\l,1lllgil 'lId I II II 

hl, l, 1i 11 

ll ll l l ilNr ~ 
,

1 .110 III(,\ 

fil t ilw 

It 'lil' 

li ,< / t ionirttl R,-%xntt 

Shlllll l( , , 1 l i-Ih 'ILul il gl ( 

4e '',it-l-' l 1( 4. p ii I , Ill this 

i li~ illi l I I. [ ilil(. (, ,(. 

Ix) (- liilgh ' lic dh1,111i 

ill~ 

I ''l 

..'ll IIhli ,I(1 ,( I (Il o~lliksm ill ofl %,11kd 
is

, 
m desl i ll -ml,,lI (-\(-If 11)l 

lll, hjlj tI jglil Ill 

plll ,s,,, Ih ,ll u illl t 

l dhi,( liln ofl Il, ilvt 

all i f cu 'uI \Vhei 

4-1.h' l Il odll 

' [liil 

, lh lh 

I (of forl k, 

. )'ll I ll 

I , kiIthim \ 14!71) 2-, 58 l~ I h ' l4 i lll(d to I ) l 

tnunl ,i n hiir ,,ilhsvlltwil wi'll'
 

[ll \ lle ellr'lll fi t'v l ll(ulll e, i
1)11 ( 

i fi4 11 1 I , ,I [iI i r ,ill Ilhi(-%(- , t11111 s it(- mI t 

hll'll ,lgit . lif v, llll v, i1i,li11k hv( i r t olfll 

31 



able for the years up to 1968-69,27 and 
was updated with recent data.28  

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 
foodgrais.2 9 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 + axQR) = f(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 ias inc:ome and price elastici- 
ties that are considered reasonable in the 
context of Bangladesh. 

Estimating equation (2) in an unre-
stricted form with the variable Y and a 
separate ration inconle variable Y, (where 
Ys = QR ll"-PR]), did not give satis-
factory results. 3 The coefficients were 
mostly insignificant and the variable Y, 
did not bear a proper sign. Moreover, it 
is unlikely that th, coefficient of QR will 

2? I l 1 It livrligi., I cci clgracirn l l ,anid suppINIvIl'ili i 

21 lIhe ircli(c li(I. orol.itci lt the irde\ nd thtir 

be larger than 1.0.31 Estimating the equa­
tion under restriction yiells,32 

QD = 297.22 + 0.3359Y - 150.15P 

(t values) (7.538) (3.147) (-2.664) 

- 0.70QR; F-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 0.95 for 
rice and from 0.50 to 0.75 for wheat was 
selected. The equation QD + arQRr + 
awQRw = f (YP) was then estimated. 

This process shows that Values of 0.92 
for ar (MRS of ration rice) and of 0.58 for 
a, (MRS of ration wheat for m:rlet rice) 
give the best estimate of the equation. 
The coefficients of income and price 
variables are highly significant and the 
elasticities are reasonable. 

Estimating equation (4) led to the fol­

nlirrgtaihh. 

.vightI ( I. grim (i( I kI a), 1,72: milk, 5.91; ghv ( larified 

hottecr), 1)8li, mu ii l icl, 5I 1 ccinvt, .I W. ib,, I117; p tlto, 122, oinion, )71: sall, 0.84; (hile, 1.09;Lugar, 2. 3; 
,gu (tintied silgsur) . 0.0 c igh.(.). .21 I 111. l oc li(. %he' is 17,W), 

21 1 j1 If 11rlkige 'I, cdgr,iinI )eirmcid Sj,i l I iPcIci s iIIlingl,hcsh 
,

3o ] i II til ed~llcl' Itllon I' I ~ \, 
, ' -

(Q1) .W2 t I1 11 ) Y 1 9l4Y tf7021 1 ll8Qkl~ 

%t,clhfi (.1 )1()) M(), 7 ) D 82 1) (0 11tl 1)-"71 ) 

31 his I cti rartr oiilt ini'j lc,('cii paill tc iiilt it olln ,irit (lIhe I ioctilatiiii I ilit hilt ht'otw en Ys and Y ik -0.)8; 

.ind hv.,,n Y and Qr. 0 76,)and pitllv t, inmpropr ,idjustnivctni hir di, ircirr, vfict If ritior fccciilgr,in . 

3 l irrc-scrics (,ih Iro 196iI -7)6 sscnreuscid in hv li iliatio , hut 1'71-72 rnd 1974-75 were emIiclded hc atist, (if 

,cin rirrilitivs 
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lowing results: tions have been estimated, the nmMclel 

QR = 9.609 + 0.706(MP + QP); may be solvel. Solutions are presented 

(tvalues) (2.7845)(8.7865) here along with brief discussions and 

-2 policy implications of these results, which 
R = 0.86; DW = 1.95. are based on a number of production

scenarios. 
srcea ros. ction scenarios are con-

In estimating this equation for the qual-

tity of foodgrain ration consumed, the 

ceived for 1980; the first represents a bad
difference between ration and market 

crop year, the second a normal crop year,

)ricewas also inclle(l a an explanatory the a crop Rice
i and third good year.varialble hut clid not yield a significant l)rcdLictiorl is assumedl to he 11.88 rail­

co- proiution tons,3 11and 15.1
coefficient. It was observed that the 

13.50efficient was significant Only when market lin tons, 
million tons re presents a downward ad­

and ration prices are close-as they were 
illlio of some monthsnt down-77. avedteninsome months of 1970-77. Even then, 
 justment in the production target for the

the t-value of the coefficient was only final year of the present two-year plan.
1.005. Ration offtake appears to he largely The high and low figures represent the 

a e ian O f abu t 12pe rent .determined by the availability of govern-
mentstoks.Howver Onl abut '1 er- average variation of about 12 percent. 

ment stocks. -ivever, onely abcout 7Iler- lIhe population is projected to be 89.92 
cent of the inicreniental acquitsition of nilolb 90 

p)ublic grain in any year goes to rationing On the basis of the relationships ostu­
con­in the same year, reflecting the time lag lated in the equation of the model, 

in acquisition and distribaution. suiption, prices, imports, procurement, 
Annual data did not provide any satis- and ration offtake under the three sce­

factory ('Stil~late Oif C('LIatiln (5), tor narios are as shown in Table 9. These esti­
which details are lpresented in the sec- mates assume that per capita income 
tion (ln omestic pro(curement. Based on Irom agriculture changes at the same rate 
interdistrict data for 1975-76 and 1970- rs ric utre ages atth ai at77,eqLatill5)is s fllos:as rice p~rodcuctio)n, andi that nlonagricul­
77, eCILlati()- (5)isas fi1l(ws: 
 tural income increascs at the rate of 5.5 

QP = 31.85 + 0.1255Q*; R = 0.59 percent annually. Prices are expressed in 
(t values) (2.035) (5.)63r) nominal terms at the 1975-76 general 

Using annual (lata, the estimate of equa- level of prices. 
tion (6) is: If past relationships in the foodgrain 

MP 33.173 - 0.0169 (Q* - I); sector persist in 1979-80, rice prices could= 


(t values) (9.5588) (-4.4017) range from Tk 232 to Tk 170, depending 
-2 oil which production scenarios are im­

=
R = 0.60; DW' 2.154. plemented. The rice price in scenario 3 
The equation indicates that domestic is about 10 percent higher than the actual 
shortfall is an important determinant of average of 1975-76. Tables I0 aild 11 
the qLlantity imported, explaining about 00 present the impact on consumption and
 
percent Of the variatio)n in imlports. prices of various levels of imports, pro­

cLIrement, rationing, and open market
 
Interrelationships Under Various sales, all of which are treated as exogenous
 
Scenarios policy decisions. It is assumed that a
 

security stock can do away with the time 
Once the co(efficients of the six equa- lag between stock acquisition and dis­

3 A nrdim on (A I I - Iill t im i In1111 11111%ii1 III1 ,lllth, iucrage gi(\%Wi rit, ot 2 25 l) r( Ilu helmwen 11171-74 

mld1979-R3
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Table 9-Scenarios of foodgrain supply, demand, and prices, 1980 

Iern 

I),11 F'r(lttiti6 

IW 'tl ( I)in1t ipiml 

Per Cait, (;mnurmltion' 
Riov lricc, 

Inip)rt 

R,ttion ()lftak, 
Itlt-r11,,l
11()(tjt11(i rlI 

'ip(linet, St )(k 


,.kpiH.
maund
 

Scenario 1 

I 1.188 

12.57 

313 .20 

232.20 

2.76 

2.10 

0.21 

0.07 

Scenario 2 

(11illion tolls) 

13.50 

1-1.27 
130.001 
199.8( 

1.70 

1.54 

0.42 

0.04 

Scenario 3 

15.12 

13.97 

348.0) 

169.6 

0.76 

0.97 

0.62 

0.41 

lvh' 1, the' ilo+ltt of ill)ort ,111ddho li,lsi( vlrlltol( ,l lntot goinig to (lis.t ribtion ill tlilt 511111(ye'r. 

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

Import' and Scenario I 2Scenario Scenario :1 
Procurement 
level Per Capita Price Per Capita Price Per Ca)ita Price 

Consumption Consumption Consumption 

(I) ( I k/nd) (Ib) (I k/maitrid) (Ib) (Ik/Mauund) 
MI PO) (27.01 20)9.74 148.5 I 106,1.27 169.38 129.92 
M I 'I (27.01 210.05 48.51 174.45 169. M1( 115.90 
,(1P2 l27.01 2 1(,) 1W1.51 177.65 .169.38 138.98 

127.61,1 225.61 t1.51 -,13.92 369.38 1-15.30 
,\12P() 12. ,1I 227.5') 17.1)5 I182.42 1.711 39.0 
,\12P1 12. 1 2 11.912 137.0)5 hllt0.00 .301.78 145.77 
N1112 12 I,,. 7.17 137.0)r 191.85 10 1.78 148.88 
,\121) 1 12. 1 2-7.14 117.05 198.45 161.78 155.29 
\1 "PO 29)') 2.14.5 12 5.59 195.56 354. 9 149.17 
M 'I I1 2'6'51.47 25.5') 202.11 1541. 1') 155.26 
\1 U'2 291.') 251.14 125. 59 2015.3) 1541. l1 1581.40 

1I' 1 29h.) 200-32 12r.59 211'()2 154. N 1)4.1(7 

. .sr Mn,\ ' Ini 111i 1lll toll% " lo r i llf-lll (11
) 

.%ek.I 

I It", 111 0 4tr P 2j i wU( ,, In tionl'lvol r 

I t 012. 0 1 P'2 I pr .11t prud'i 1)1o1 
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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 
0 pen 
Martkelt .... ............... .... 
Sale" Per Capita Price Per Capita Price Per Capita Price 
Levels Consumption Consumption Consumption 

(Ib) ( 1k/hmund) (Ih) (1k/Muund) (1h) (Ik/mauncl) 
MIII1 327.63 203.43 348.51 164.17 369.38 127.55 
M1 112 327.01 197.27 348.51 100.16 369.38 125.24 
Ml I113 127.63 1 () 1.30 348.51 156.21 369.38 122.95 
M2 H II 2.31 222.82 337.)5 179.29 36 1.78 137.92 
M2112 312.31 2 8.13 337.05 176.25 301.78 136.16 
M21 13 312. 11 21H..5 337.05 173.22 361.78 134.41 
M.31 I1 2(6.99 240.()5 325.59 193.7(0 354.19 147.97 
M3112 29)6.9()  237.7() 325.59 191.02 354.1.9 146.77 
M1I(3 216.99 234.67 325.51) 189.54 354.'19 145.57 

Note SuIh tion ofl ih iivil) trth.,l i. blawd l),irt oin hihturi( Il hviatiins ' linpartly oit p rsolul judgnrlt. 

litlirt hid.i l) inlmillioin ton "I fvv ls olf len iakir t s,l, (II):
S.viviri. I S(I(lhr111 "2 S( enirio I III = 1()li'rc nt otfilliort­

= 
. ... .... . .. 112 

, 

. .. . .... .... . . . 20 llt-r< ent o)f itipoirt,, 

I II = M )4'1,( 4nt fl inmports

4
M I 2. f) 11-1 1 22 ()piin mirkt .ilh (-\(viling io( li r( ent of imports 
M 2 115 1ill 09l . t'\Ir 'inely 1i..inikeI'<,1( (. it wouild svere/ reslricl 
M I I 2 1 I)92 0 61 irh,in rtioning 

tribution, 34 and that the open narket stock allocated to the open larket and to 
sale of f o(Igrains intrIdlucerI in 1977-78 rationing. However, the percentage of 
will be effectively continued. 1he main change in market price resulting from such 
conclusions are abstracted here. policy decisions is not the same in all 

While total availal)ility of foodgrains scenarios. The effect is larger in the bad 
has the most (l(minant influence in de-C crop year (low level of availability) than 
terinining the market price and the u)per in the good crop year, mainly beca s,. 
limit If, c()nsuml)ti(nll, it is niIt the sole of the difference in the income effects 
deternminant. Market price can also be in- froi rationiring. 
fli ene, by, I))li(-its relating t) rati(In dis- Tile desirable consumnption level of 
tributi(n, 01)()11 imarket sale, mid internal foodgratins is set forth in government 
lpro((llrilent. At given levels (If pro(duc- (loCtlments as an average of 15.5 ounces 
tioln, imp)rts, mi( inco me the market per capita per day (or 353.4 pounds per 
price (of rice (,idn be raised or (epresse(I year) and the desirable price level for 
by chainging the pr)o(orti(Is oIf 1)1)liC rice is considered to le around rk. 145 

H\ 1977-78 g..s.inivit hid dol-,idN buil tip i .hi k ol liiit 801) h oi ll , l olltori l v i,-hj'e tiv,, i' to maiallil d1 
sei l im .1. I ot ,tlioikio ii lit iiillio .,ntotis ht Oil 1976 77 Iipiili nleii wl 
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per riaUnd. 35 These (lesiraible levels of and seasonal prices). However, if open 
consulption1 and price are attainable in market sale is used as a continuing policy 
s(enarios 3 and 2 with a noirmal level of tol, and if f ( cdgrain imports are able to 
imports only if policies pertaining to open meet all shortfalls in production on a 
market sale an( the security stocks neces- static per capita basis, gro ss internal 
sary for such sale are effective. But it procurement could be (uite beavy even 
would be extremely difficult to maintain in a bad crop year. For example, in s(:e­
these C()nsuLIl)ti()n and price targets in nari( 1, if footlgrailus are imp(ortedl to 
the bad crop scenario unless larger im- reach a per capita c)nsumption target 
ports of fooclgrains were possible. of 15.5 ounces per (lay regarlless of target 

In general, the primary policv challenge price and the ability of the level of income 
in a bad cropiear is to irevent the market to supp)rt sucb inports, anid if a large 
price from rising and the c)nsuml)tio(n portion of the imported foodgrains is 
level from falling, while in a good criop channeled tlrougb the open market, 
year, as in scetinari ., the main Irpohlerm imp)rts will lower the market price more 
is to prevent prices friom falling. I l(owever, sharplly than would an equivalent in­
maintaining a(h( l(Mate imports to SLII)I)(irt crease in lomestic pr (IcLtiill. Ctounter­
Ct(nsum)tio(n ill a lhad crop year is ex- ing such a fall in the market. price would 
trenn(lyifficult. Likewise, CLItting imp)rts rcluiro substantial internal pr( uireilernt, 
drastically (Iuiring a good cro p year is even in a bad crop year. Farmers with a 
(lifficult to atlhieve )TaLse, of rationing surpilus would unload their foodgrains 
obligations. Giveln thse limitatio ns, al- to the goverIm'lllMenit at tbe supL))ort prices 
lIocatring a larger share (f IJuh)lic stock to While CInnisuLMIrs wo\ulI increasingly get 
inpen market sale ,36 in a bad year wiU Id supplies friom givernment's open market 

hIelp hold( (Iomwn prices. [lie larger the sales. Alth)ugh (Llite unlikely, this possi­
shortfall in imports, the stronger the need hilitv requircs that a target market price 3 

to increase (oln market sales. lia gooii id becone one o the bases of (l,terniining 
crop year, as in scenari(m ,. the reverse import re(qUiirlIenits. 
is the case. Pressure to increase ration Finally, the effect of rationing and open 
distributiotn thr(ugh a larger qIULIta and market operatins o)n the market rice 
expanledl coverage has been inttnse in price is larger when puhlic stocks have 
bad cro p years, whon the gap between more rice than wheat. Open market sales 
market and ration prices widens. Effective of wheat woUld have to be about 42 per­
open marki.t salIs wUl(Id rid uce this )res- ce~nt larger than sucb sales of rice in order 
sUr( Ib, (epr(",sing market pric(es. timdepress market price the sanie ail)LOunt. 

As tbe ;ystvrm is being run tit prsnt, lIhis has impilicatioins f(r the (oliposi­
intrnal pro( curint appe's tim be iii- tiorn of fom(dlgraiin imports. As long as the 
portant m fl inli ,uinari() 2 (for partly ratio of wheat pri:es to rice prices in the 
Supli)I)rting sw asoliI prices) ani in sce- internatio)nal market remains hehmw the 
narim , (fonr sup)iorting hoth average, (loniestic rate ()f substitutioln of wheat 

I hlm h, it f1 ) u ' I I, t 'iIts t -, (m,, -, . I ml .Il - Ii , .II I (1'lhll~, I IIId tilt Il- In ,1 .1Ii0 ((1( 11, p p -

It l~ '.l i l tl',,h h ih II,"11'sm mil -h W ll }It"1,1 l lim I-,l'(llls.'llll h ' I IIl ls ' I(I I h " l ~ ' 

1;0I ll l\I\ ril ulr , ~ll)rrll ~ rll II llI. 



for rice at the margin, most of the in-
ported foodgrains could be wheat. But 
this will restrict open market operation in 
the bad crop year. Open market sale of 
wheat in large cuantities is not desirable, 
[he free market for wheat is extremely 

small, andt any open market sale of wheat 
from public; stock is likely toc disruit the 
structure of the growing wheat market, 
possibly jeoparcizing the government's 
present programs to develop this market 
and expand wheat production. 
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5 
PUBLIC FOODGRAIN DISTRIBUTION 

AND POVERTY 

The importance of public foodgrain close to the assumptions made in these 
distribution as a variable influencing the respects. For a detailed description of the 
market for foodgrains has already been methods used to estimate receipts of
indicated in this paper. This chapter will ration foodgrains by various income 
focus on the more specific question Of groups, see Appendix 1.
 
who henefits from public distribution. 
 Table 12 presents the estimated dis-
It will attempt to determine the income tribution of ration foodgrains among low 
groups on which rationing has the most income Lrban groups. 38 Consumption fig­
impact and to determine what redirection, dres of the 1973-74 survey indicate that 
if any, of lublic distribution efforts is foodgrain consumption in urban areas 
necessary. was higher than that of the correspond-

Income Distribution and Rationing ing income groups in rural areas.39 . This 
Foodgrains may he because the per capita supply of 

ration foodgrains in urban areas is sub­B(ecause there are no data (based on stantially higher than in rural areas. To 
sanpllle surveys) on the quantities of ra- substantiate this point, an estimate of 
tion foodgrains received by people in per capita consumption of foodgrains,
various income groups, (stimates are excluding the income effect of rationing,
calculated based on 1973-74 lI)usehOkd is made for the urban income classes. 
(Consumption Survey (lata. Ihe large dif- The resulting conrsumption function for 
ference between ration and market prices foodgrains in urban areas is shown in Fig­
in this year should have provi(led con- uire 2 and Table 12, cO)lLInln 8. The curve 
sumners with a strong incentive to(draw all in Figure 2 comes close to the rural food­
ration foodgrains. Moreover, the large grain C(:nsUnmptiOni function in the lower 
volume If ratiomn supply sloLil( have income range and to the urban food­
mininli/ed the (hance Of cardholders grain coisumiiption function (including
being refus(d rations. Ratio)ning c(ondi- the income effect of rationing) in the 
tions in 1973-7-1 wNIcld therefore by very Upper income range. This is approximately 

Ii lhl, dohnthloll uill ( -fit(., fr ir).l ifIIIi unif ipalil i I h , p I i t)i l lJuled,a l -ri. Ilh, wr l)1) l lu l lu 
hIIuII I sI s I (Iii IIIII uIiiII g,i l iII h Ihu'i .u1 1 IIIu g , . i i t 

Iio I l. i l l ihi i iiIi l)111 i i I I gliii, lI Iiiir IusilngI i i lI Ii I LIIIIs , , " 11i1i 1to IIIiIi frI, I ilIt111 r uli.n,,s%% 
,tI I ir\fe4(ht i l ilir ,)-ri Iit ArllhI.'II iIiifihlr.)If- ih%I iIh-i,( Iisiii irtlIl nirlui((l Ii ,(o l l ) ii g,il h 


I iirihli g, .I \I " .
 'if ou, m ll'. 11 1) -t,1[)h- forII ill Iit 1((iiuMVegi'lt r,iI NIIiIi ighrh itu i Ii i) iuarli' thain il.ri rahl,viiri,, lhl iuJlihl oi ijl tioll I ,gi is. llu1,o usrgt luh llwll d ,i ,l flli flow , iriki i (llvt I .1~~l~lg f t I( r lil - u rhit thiilmini ,, oiiin g in ,(,p.11o dgl,jn , ()I I oourm,., mlanl l[ on,ind(rtil,l[il €living I itiY In he lo I(\ ll( ofle( 
, M .91M . ri." ot '%v Nl (hihlowtl fint n l~d ,h I',lurlively, dew.oh i'~d lllilll,,, .]flli I " l~ llt~l( V( (.lll4 ,INat dw ,pvqrilph 't\ i lll ,ll'm ',i i( (onll( d ,Ii tlrhkil m,I( ' NevrIlhvv,,s, I (jll ll lllll ll oIl hooclgr,ljin 1) low fi, (n w g~lt'[ro~tips

il I ,lin .. I I' v,\pi.( Iwd( Ili bh i hss- lhion, or .it bv'.l vq.0i 
,

l mvi, Ill, l11h1l(it the Ioffe',po Ilflding inl( glollll) 

3li ruil iriis 
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Figure 2: Estimated urbai and rural consumption functions for foodgrains, 1973-74 
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Table 12-Estimated distribution of ration foodgrains among income groups, 1973-74 

Income 
Group 

Less than 100) 
I100-149 
150-199 
200-249 
250-299 

)1-399 
40)-499 
500-749 
750-999 
1,000-1,499 
,1()0- -1,)99 

2,0))) and ahove 

Rural Urban 

Estimated 
Consumption 

Total Ration as a Total Ration as a Excluding In-

Actual Ration Percent of Actual Ration Percent of come Effect of 
' 

Consumption' Received Consumption Consumption Received Lonsumption Ration 

(lh/capita) (percent) (lb/capita) (percent) (lh/capita) 

1618.18 24.14 14 2061.1H 235.80 9)) 198.9)) 

221.99 21.4 10 277.11 20-1 .50 Y 231.00 

209.7) 2(.()1) 11 299.85 317.40 100 2-13.110 

1)7.02 12.59 11 326.8) 117.8) 101 21 .60 

125.32 36.22 I1 1il. 17 141.5) 102 3)1.50 

i57.()5 11.72 311.44 123.7) o) 321.50 

175.1))) i(. 11 8 359.43 2)1 .7) 78 339.60 

4)02.94 27.4) 0 380.0) 249.))) 65 370.22 
429.6.1 24.8.1 0 .191.81 2) .18) 64 184.9) 

472.3)8 -- - 40. .1 246.0)) 01 402.09 

. .8)) - -- 47.52 250.7) ) 415. )3 

-150.5)8 - - 4)1.95) 2.19.90 60 4)1.11 

I1,tnlj,'deshcomputed frrom langamd h,h lluream il Sttlsi( N,A Rl (lnirt l the lhnHouehld x npelditurv' Siroi n aj 

1'97 3-7.4 D), 1 . 1171
 

I h i iin iw I (0 rltionlinlg.i I%( ,hunl.ted for 1-,1(h in( in, ( las hsed on lnrnukls ire neituidin Apureniu,, I.
 

What wouild he hyjiOthesiZed to be the 
true urban (:OnsLrnlption function of 
foodgrains in the ahsence Of the rationing 
system. Assuming that this contention is 
trite, 0ne coutild als( C(Onclude that the 
estimates (If ration distribution by various 
inc()ie classes presented in [able 12 are 
(1ite close to reality. 

1lhe estimlates (if ration lfoodgrains re-

than their c(nstiniptiOn. This has Sup­
ported the incone of low-paid govern­
nient employees and workers in the Urban 

areas, since these grotps ol urban con­
suImers frequently SUp)letiient their low 
i, comes by reselling ration foodgrains in 
the open market. Such sales were wit­
nessed in the Dacca market by the tniet­
hers of the IFPRI/World [lank Food Policy 

ceivel sho(w that IOw inco(meI, Urban (-con- Review Mission in March 1977. 
Sumers (o)tain 90 to 100 percent of the 
foodgrains they CnsuiiLe firom ration 
sources, while ratioring )rovi(les only 9 
to '14 percent (4 the fo)(lgrains (tnieSlalhI 

by rural low incone groLul)s. 
Ilecause of the Mechatrisnis of the cate-

gorles of rationring oriented toward sLch 

grolpS as g(vernnent empll)loyees and in-
dustrial workers, the ration received by 
hIJuseh(tl(Is With incoimes ranging froii Tk 
15()-300 per n, trtli appears to be higher 

The estinmates (If ration distribution for 
1973-74 show that 9.2 percent of the 
)o)ulatioin, which is urban, received 
,hiLt 55 percent of the total ration food­

grains an( the remaining 90.8 percent (if 

the )op)lulatioan, which is rural, received 
lonl,45 perceit otf the ration. Exclu(ling 

the rLral-based special categ(iries, sLch as 
government employees, school teachers, 
the military and police services, and in­
(dustrial w(orkers (those who are urban­
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like in their occupations, incclines, and 
COiisLMl)tion )atterns, but are living in 
rural areas) the share go ing to native 
rural ccnsumiers in 1973-74 was (onlyab(L ot 
34 percent. And while sccinle rural falrIllers 
co iotidIlencl (cr the o)p'rn market for 

their foi(l€grain, rural landless laborers, 
small farmners, aidm eople in nonfarii oc-
CUltic(rns (fisliernieri, petty sales wo rkers, 
etc.) are c(nsicleredl largely clelpencei li 
the onpen narket. Acc(nrcding to the Land 
()CCul)a(v Survey (L()S) (Of 1977, 32 per-
c(Iit ccf Lhcls landless:ruralli" useli( were 
thy(,' n )t ()wr1 thCdiI alNy cultivated land ill 

SLrv'y y'al. 40 Iliese iandless householls 
c(Il )rise acLnt 26 Iercent of the rural 
l)Ol)ulatio,. lhe 1973-74 I 1OLisehl1d Sur­
ve'y sliOw! that ab nuit 26 perceint of the 
rural ) )lulatici lived in hlcuseC1dls 
with incoifes of less than lk 300 per 

niioitli. Most ocfthese ipeoleh, would fall 

in the category of landless rura[INlpoor 
ident ifiedl in the L(OS of 1977 and also iii 
a V)973-74 st u(ly by Atb(lullali et a1.41 [heir 
alsolute liUcrvrhr is cstiriatecl to ie,aboLut 
2.6 tiriics the total urban )(1lptclalti(n; 
yet only iibilt W percent If the food-
grain ratiorn wa ,allocated to the native 
rural ccrinsun'rs, whil abcLct 06 perc'rit 
wit toI urlian andl bian-like c(cisurnc'rs 
in 97.1-74. 

lhe clistrihUticll (If ratioIn fcIc cdgrains 
ic'wt,0,n Urlban rIlrali isdic Icnsuliii'rs 
not likely tc be scibstaitially different in 

0ther ye~alS. Plbli( fc cidgrains uric lc'rr(c(hi-

fiecI raticning are the ma in velicle scrv-
ing the, i)L Distrihiuticcnrlrail clulat icn. 

1974-75 (hlielil'r this cal(gclcr' ill failine 

year inBallglaclesl) was alcclit 26 percent 
lower than intlie err.previccus yea Rat iocn 
clistribicticn cudetr theP nlclclificcl ratilr-
ing cat g()rv 5 ) 1 )(Int higherwas i( 

duingl 19(9-70 Il 1)72-71 thin it was 

in 1973-74. A crucial el(ct i( )n42 in 1970 
might have influencecl the ruling political 
organization to allocate riore fo)clgrains 
to rural peo)le through ,ocldifiLed ration­
ing between 1969-71. But the higher pro­
portions Of focncgrainrs Undier the niocli­
fied rationing category in 1971-72 aid 
1972-73 dlues not irean that the share of 
rural (isuiiers went up acm nrcingly. 
BTaLSe of the Civil War in1971-72, thu 
physical aiidl organizat iinal infrastruc­
tUres (luring '1971-72 and 1972-73, par­
ticularly ilr the rural areas, were such that 
an increased flow of folgrains from gov­

erniient stocks to rural areas [iotCouIll 

tccur.
 

Some Policy Implications 
1]he fact that rural poverty has in­

creased, as was noted inChapter 3, and 
that public fooigrain rationing has ex­
treniely limited coverage indicate the 
seriousness rnf the problem for the rural 
poor il langladesh. Sc ne alleviatiorn of 
this I)roilem iray be irovilecl through 

riilition a 
Irural rationing sc:hle and open imarket 
sale operatiocns. 

twonfoodgrain (list optiorns: 


An Extended Rural Rationing Scheme 
Inorder tondeterniine the effect of a 

rural raticninig schieie, a disaggregated 
analysis tracing the implications of rural 
ratiorning .or the poorest 26 percent of 
the rural i)pllulat ion was conductecl. The 
nidorest 26 perc'nt was selected becalse 
itcomuniprises that segnlint cnf the riiral 
i)pclpulatiin terni,(I "extreniely poor" in 
Chapter 3. Mc recwer, any rationing 
scheme for a specific target grniup niust 
have a clear-cut criterion for iiclusicni 
cnf cinlrliers in the scheme. Because it 
has alreacy hben slinwri that aliut 20 
pe'rcent cf the riral iIpclpulati(ln was land­

, I 
,iil .. i h\ + if~ tlh 

tht il. cl ,o5 

I I," i. (lil'<l1 I~ li 1111/i I P! h ( 1 ',j1,. t .1, thi, I /iittf 1 ,t i t ? I, h' it? Ba~nlades'l' h ( W l ilgli )iI. 

cc st \ o ici c no IOe i 1 i1 itmic. hnbl 1177 

XA I I iI lih11 ,1d ,.i ,.n, ,il 1I \l11,h1.ufl I l ., n siI cIc lc h' IIktI'ipihR I'pme\ (IRcttrc wi Prtigrcnt 

'w .u11 117.1I).I,.1 Int lli'li Rulo IIh-\"(.1' li 'nl Ih,, , 
l , l inl t1, 4iI al I 1.,1I lk ' lall
 I. I I I-0 .4-(I 1 1h1'i ir(1I lll -l(l l al' 1 h n ~ rll'! I-i . ll i tili lll h \ lh!l1 lVA 
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less wage earners, a land ownership cri- position is kept close to present patterns 
terion can be employed to include this of consuIllptiol. Second,- rural rationing 
segment of the rural population in the ra- will reduce market demand, requiring 
tioning scheme. more lomestic procurenent to prevent 

Based on '1973-74 Iousehold Consump- market prices from falling. This procured 
tion Survey data, the poorest 26 percent grain will be rice primarily, which will 
()f the rural population inclildes the five have to be recycled through the ration­
low income classes shown in Table 12. ing scheme. Of the two alternative ration 
The core of the analytical approach rests compositions, the first, C1 , consists of 60 
on behavioral assumptions about how percent rice anl 4C percent wheat. The 
households in various income groups second, C2, is 40 percent rice and 60 per­
will change their expenditure allocations cent wheat. 
for foodgrains inresponse to the rationing Thus, there are four combinations of 
scheme. A detailed not(e on methodil(ogy ration prices ad ration compositions: 
is presented in Appendix 3. A ration (Uo)ta C1 P1 , C P2, C2P1, C2P2. The effects of each 
of six ounces per capita per day, equiva- of these combinations are presented in 
lent to the present Urban ration qluota, Tables '13 and 14. 
was selected for analysis. Two alternative The rationing scheme for the rural poor 
levels of ration prices anio(ompositi(ons would increase the average consuip­
of ration foodgrains are considered. The tioii of the five lowest income groups by 
two prices are: 6.8 to 14.6 percent. A combination of a 

low ration price and a higher proportion
1) Pl, the low ration price prevailing of wheat in the ration causes the largest

in 197-3-74 (Ik 0.57 per pound Oif increase in corisuiption. The consunlp­
rice andol Tk 0.37 per )O~nc Of tion of the lowest income groups (less 
wheat); an(] than rk 100 per nionth) would increase 

2) P2, a hypothetical ration pri(:e that by 25 to 43 percent, while that of the 
would lst llow the lowest il- top income group considered (Tk 250-299 
cone group (With per capita in- per month) WO(Lilo increase by about 6 to 
come as in 1973-74 h- IIS(h)Old "12percent. 
SLIrvey) to aWCcoiiiodate all ra- Introduction or extension of foodgrain 
tion foodgrains within the food- rationing would increase demand for non­
grain budget (Tk 0.78 per iounLIn foodgrain commodities. In this study, 
(f rice and 1k 0.49 per I)ournd Of this increase ranges from about 8 to 19 
whe~at) 43 percent of the foudgrain budget and ap-

The selectioin of the ration composition pears to le larger than the percent in­
is based on the following c(nsiderations. crease in coIISLI[nlptioli Of foodgrains. A 
First, a drastic c:hange in (:(Ollsunlpti(In large part of this increased demand for 
patterns is assuineld t( be (Iifficult in the n(nfoi I grain goods is likely to be for 
short run. Therefore, the selected (:om- other foodls.4 4 This has important impli­

4 lhihfli Iiliu ii ist n,nieroiv himior Omit rmit ilv 1v.., (i v,, I k m vli rition po, v Il75-71, h'\e I I per pI und of 

and I k )i85 p1. i f l i , t)' It flt, immr c, )I irising pier, ii m I l(i('.i [hi rrl poor hoipev,,l 
11)71 7.1 ,mdl 197 76l, I of1171 76 viitio vs'm it,(l '(I' tv led the ,i(((,,,, the.r|wl poo)(rh limd( lin poI( 11'.1 lml of 

illlie pr,, owd, niiiii rIliiimlvl h, I, i P%% i(it ll( i v ,ijrts iiliii rv,Iingw.ii n h uii iticimIiiN 1, i l owli),sesoiitus 
,lmongll olu(ll v'\i'l m tih ,I stlbls,([I/(I[loodglrall t'l~~llIom l ptllliIonl poo)Il. in Ni hlv m,, unk.,' s ,1 slbhstalt ll ,I % hsIdy 

,
HitheIhw in i,.griillp speiiids 51 fitltits on l gr , .m l ir( (lit olhi, I .i thii iiiI ,iiii i-(ii virig, 
il miii gro ili1 I v r( ( i fIsii4 uildl - iii(ii d I I i d flh high nii,.1,ii1i i- m ,Ii(tilther fioods, m in 

groupil spiiiill Wi i n iIiIs buniget on t|u (i.nuis and I w ll (I tii lui Iiuuuiis 
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Table 13-Implications of an expanded rationing scheme for the rural poor by 
commodities, 1973-74 

Item 

Initial C nsujMptiot (IO)0 tons) 

Iercent front wheat 


ConsuqM)tion with rationing
 
(1,((0) tols) 


Percent front wheat 

Perutvnt inCrease in ('oon+,Suptio(n 
Ration (jlantity 
Ihnlpirt (l.tlllity 

Ritce ( 1,11() tons) 

Vh'ali (,11(1)( tons) 


D)tllestic )r ctiretent 
(Rediction in market dehmand) 

Ri(e (1( 1)Ions) 
WVhieaIt (1,o00 tolns) 

StnhsidN cost (1)illin Ik) 
Itcreilse ill n(Inoml(grai+ (eniarid 

(percent of fIodgrain hludget) 

t i il in at k 0) rii /'/h -tloi r(ent wh 

Alternative Ratiom Compositioin and Prices 

1CiPr CIP2 C2p1 , C2p2d 

2301.8 2301.8 2301.8 2301.8 
31.0 31.0 31.0 31.0 

2542.5 2458.6 2636.6 2559.9 
28.2 29.2 33.2 34.2 
10.5 6.8 14.6 11.2 

1459.1 1459.1 1459.1 1459.1 
830.0 746.7 924.74 847.94 

247.0 '1(3. 1 100.2 
583.6 5113.0 741.74 741.7 4 

028.5 712.4 5134.4 611.1 
628.5 712.4 400.7 477.4 

0 0 133.7 13.3.7 
4.19 .1.58 3.92 3.138 

19.1 11.7 14.0 7.6 

al atI k 0 17/lh1."6(0 le(,enl [i(va, l Ik h 
' .Il0 it-rt enl rlt, at Ik 0.55/11h, ()() lper<tli %lhea 

). 71J/Ih:.I e ( %Ver,,j ,It I k 0.49/11h. 

t Ik () 17/11h. 

'4. I r i( t v it Ik 0.71t,111). (it) v r(vnt whei t I k .4hI1l.l roll 

cations for the energy intake of the ration 

recipient, because if there are 1no 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 suC:h foods, el imi-
nating any additional impact of rationing 
on calorie intake. Therefore, the impact 
(f foodgrain rationing ()n calorie intake 

ItChio<dgr,ml (fislih m1,11NLd i in Kvr't,i, Indili. ind'"ISr I ,m k 
lR'.,,ei( h In,ltwe sUll)p tl hism)+itt '. v 11 S ( F(. 
01,~till l h111l4h(',1mr), an /ll l tl v.{n+,, R('%,,, j+ll h1 J1 

,tir h Inllttit , t97ih 

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 foods.45 

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 sulbsidy cost for a rural rationing 
scheme covering the )oorest 20 percent 
of the rural p plLation ranges fronm Tk 
3.38 to 4.19 billion, depending on the ra­

t.i , .l (ht,,,qmd ( hit,it IhII 1ml. )ni ~ hl 
1,11141C.lbIstrillwti f +ldit gi.111t/l,ill hXi',Ill n wll.ll 

i+1 N(i 7 ,V lh lgl ll ( h1 'l,11 l l €( l li , 
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Table 14-Implications of an expanded rationing scheme for the rural poor by income, 

1973-74 

Alternative Ration Consumption and Prices 

C1PrC C1P 2 " C21 1' C2Pi" 

Income Group Increase in Consumption of Grain 

(percent) 

Less than Tk 100 37.3 25.1 43.0 32.0 

k 100-149 14.1 8.7 21.9 17.3 

rk 150-199 11.3 7.3 15.5 11.8 
1k 200-249 9.4 6.1 12.18 9.8 
Tk 250-299 8.7 5.8 12.2 9.6 

Increase in Nonfoodgrain Demand as a Percentage of Foodgrain Budget' 

(percent) 

Less than 1k '100 11.4 0 9.9 0 
5.9Ik 100-149 23.2 13.7 14.5 

1k 15()-1I99 20.0 12.4 14.8 7.9 

Tk 200-24 ()  18.4 I11.5 13.8 7.8 

1k 250-299 181.2 11.5 13.7 7.9 

r 11k l it I k 1. 

h4( ilt ri( IIk (1711/1h 41(lil-r( (,tit Ik 

•o1) ,r( t rlut at I 55/11) ; ,1(0Ptr tnt wlwt 17/I). 

)(.r( a t whvat at .l49/11h. 
S4(0l)t,r( ent rl(v.at 0 , olh r( %%,h(,otI 1) 1 r ent atIIk 0)V11h, 

'40 p (m (nt ritv ,atlIk 01 wheat at Ik 0 .;'/lh).N1) l)(r(vnt 

I hem-.figure.r-presenla pirt.nt ig I ht hui,tlgrain budget in order to miake theil (01711)dralhh with the figures 
tittht,firt ltwit (itthe(table Ixp~res.m,- a, .a1)(-r( entage of 1hw n(.nfoodgxrain hu tfle,the.in( rteaw,of no)nfo grailn 

h,,olime, lirgver lrv.enhed in this,demiand %%o l he.'ahc(ut Ohwn ilhi tigourev, partof"the tahhe. 

tion prices and ration composition. Ex- rationing based largely on foreign food 
cluding the top two income classes re- aid would depress domestic foodgrain 

duces the subsidy cost by 61.8 percent. prices unless there were simultaneous ef-

Such exclusion will be operationally dif- forts to increase incomes of the poor. 

ficult, and even if it is possible, the sub- If the reduction inmarket demand for 

sidy cost still appears to be beyond the rice and wheat resulting from expanded 

present budgetary means of Bangladesh. rationing is not offset by procurement, 
However, such a scheme might be pos- the market price of rice would fall 15 to 27 

sible if external aid, motivated by a global percent, depending on which combina­

concern for meeting basic needs, were tion of ration prices and composition 
. . C2P2) were in operation, andavailable on a missive scale. Even then, (C1 Pt .
 

problems would still exist because rural assuming a supply elasticity of zero and de­
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mancl elasticity of -0.25. If the supI)ly groul)s as a result of reduced foodgrain 
elasticity were 0.15,46 the redcttion in rice prices. Bit iinilike targeted programs, 
plrices w(oul range from 9.5 to)17.01)perc:ent. prices have effects that cannot be limited 
Wheat prices wOLiid fall drastically, anti the to selected groups. As a result, large quan­
wheat market might collapse if alternatives tities of foodgrains generally must be 
C2PI Or C2P2 were in operati)n. Suc'h price perIld into the market to cause the de­
reductio(ns c ukl he prevented, hi)wever, if sired fall in prices. Assuming a price 
it were p ssible to raise inc(me levels of (lasticity (If market supply of zero, the 
consumers, rpartiCularly foir low incolme increase ill cOnsupniltion presented in 
gr)Iil)S. This again undersc()res the in- Table 15 will require total additional 
portance of pc licies f Ir raising incr nme of qLiantities (If 0.007 million tons on the 
the rural I)()l r as a solutio)n to)this pri b- basis Oif the 1973-74 population. This addi­
lem Of Ilow level c0ilsuIitiO(n. tional dLiantity represents an increase of 
Open Market Sales 5.32 percent from the initial level. A 

In carrying )ut o(pen market Operations, positive supply elasticity further increases 
the government (:an exl)aIId supplies andl the size of Open market operations re­
lower prices. Price elasticities of demand (hired to achieve the target. If we assuime 
fo r varicLus inciine gr)ul)s have lready a supply elasticity of 0.2, the increase in 
he(II us(I toi shIOw the imIipact Of high the size of the open market operation will 
prices uf fix igraiins cii cc insumpti n have to be 10.32 percent of the initial 
during the lean Ieriuod. On the basis of level of consumption: 1.29 million tons 
price elasticities of demand f(Or food- instead of 0.667 million tons. 
grains at various ilCOI ines, it is p)ssible to These quantities represent net addi­
cal(:ulate the effe(t iil ccLisu1ll)ti In (if ti(Ins to aggregate supply of foodgrains. 
the pOc irer grialups resultiig fro(m a cer- 13y using rationing, consumption of. the 
tain rpen market Operation. In this ex- lowest income groLIp Call he increased 
ercise it is assLiiiie( that the objectiwO f 25 to 43 percent with a net addition of 
the Operatioin is toii ncrease the co(nsLmp.)- Only about 200,000 to 300,000 tons to ag­
tic n of the lowest income rural gr iup ly gregate foc idgrain supply. Achieving the 
ab ut 17 pe rcent," 7 which will cause same increase inl ConsuLIIl)tion through 
prices tcofall by 25 p'ricent. Ta-ble 15 I)re- Open market operations would require a 
sents thce increases in ccOInsuii)ticin b,, dif- fall in market price that might be totally 
ferent in(:Wlie grciups for this 25 percent iniiiracticaIle.48 -Thus, Open market sale 
drcip iii prics. wciuld require a larger import volume or 

Table 15 indicates that hmw idcinme stock depletion than would rationing 
gr(I1)s increase their cOInSLill )tii cNf with a stahle price.419 

foc idlgrains more than the higher incr nme tlh wever, Open market Operations have 
limll I ( l lllllll ,Hotl h kJ . oI l1,111g,il1. h ( rul Iwtors 
mIelnmtSti h. , 2. :\prii .-i-2, I 

ii, imi, l'm'mJi+.jm 
' 

16 vt , nd ( ' tilh ('ti'.,Itmr,, , Imsi, l),mmImp
il 2-

.18 lisiib,.,n 	 i, ll,h h lilt- i f-ravvlmi WdIV. Ill 4 oIlltllll ti Ill mathim i i l1m s iit,m , ( s of Itr,il rationing 
A mi' nIo, m h cii, st4 1, 1 I lI.\ l timr m m. isimi, ho hNN1111,hs tth i Ihmkoliirkqii thmn \ i ihout I, rmmm,mirs'. 

Ih Imm. ,nhitmm d v mp i I Ihth, Ihfo m I)rl , i, Io , thiu-lr.0ll ii ll no t t l i oi sit Imiii,i kill l ,-,. iil ri i 
,

1im.I( vill 11.1\ i l,5 wtlll hl)11l m ,l llm I mi lmm ln mhilmiken oollslI, i w 
to)I all 'l. 1114- prill -' t ill 1 

\ 'hilt lldt (m , 	 llI i 1 tr,--im, i+wrim ,iiin iim.)l 

(Il irm Il l i m"pollmi i.lnuill d i l1 v ofi dllt 
, 

I1 ,.,% IIIIbill m tim t l m , m mmmmi,,lIk v mirpl\ ri,p n,'ii 
Ili flit\ ll l.iik 't Iwood is, ".0il If dth i l m irkl pthllkiotI l Imh vll (- , ~ otrol Jli,iIt %r,.lN\ nI(Inem',wiii i t (l) n t-Im m r 

fill- ',p \til .+.,t It\ ill .1r\ m1u1.11.t p -+'Iod(i outld Ill- (joile lmugvi W\hti the 1,( k h.lw ls %%tillOwt gt\m-1l1li t ,are.hj\'. 
ilhl( tIrmlhtl m ight inti( llhltl flw, li11lt14-d 1 ,ll,,1 It\ ofI dwe goi', mievnt hi lllm-l c' dtl mohrl+.t, ind( thetloh rt- i an, 

ms-ilhlomil lheim ,,,t 1. , limg lit I ,m risi i i sl k hms wrm m J, , 
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Table 15-Changes in per capita consumption resulting from an open market price 
reduction of 25 percent 

Per Capita New Consumption 

Income Group Consumption, Level Increase 
1973-74 

(Ik/nionth) (oun1ce(Ts/Cal)ita/diay) (OLlll(es/Cal)ihl/dlNy) (percent) 

Less than I0) 7.52 8.80 17.0 
100 1(} 9. I10.911 13.0)-- 72 

150- I'() 11.81 '13.11 11.0 

20)-249 13.45 1I .60 9.0 

250-29) '4.21 '15.35 8(0 

300-399 15.59 16.64 0.75 

400-499 16.30 17.50 5.5 
500-749 17.50 18.24 4.25 

750-999 18.60 19.20 3.2:) 

I,)))-1,499 19.48 "19.97 2.50 

I,50)- 1,99o9 20.48 20.74 1.25 

2,(0))00 and abowe 19.54 19.54 0.0 

All Groups 1.15 17.01 5.32 

%A Reo t ).1( ilr ' ,ig 
VCI 1 7.I (1),t( , 11178l) 
C rnimield Iroi tIinildt-h,,h l1,,r t i l Stalisti(. rtoff thl' ilo slehold h i. rt, of ItBl hIiih 

( 

a nimbler of desirable aspects. They can rationing systen in urban areas, irban de­
be hilt int) (ffect selectively in any par- tfand for foocIgrains is relatively insensi­
ticular season of the year withoLt main- tive to price changes (highly inelastic), 
taining the ad(litioral permnaiennt organi- providing a chance for rural consumers to 
zati nal stru'tutre ne(:essary in th( case gain proportionately more from open mar­
)f aregular rurLal ratio)ning system. In addi- ket operations thal Urban consurners. 
tirn, since the pri(e elasticities Of low The main disadvantage is that open 

incoen grou)5s are higher than thoise for market operations discourage producer 
high inconme groulps, they benefit the poor incentive. A large quantity of foodgrain is 
more than the rich ari(l involve the least re(lired to cause a given fall in price, 
subsidy Cost, altl()ugh sone subsidy will but in the absence of sonie reliable esti­
be Lavlidabe. 50 Finally, leCaLise Of the mate of market SLipl)ly elasticity, theqLuan­

uh,1i llull (MImI h~iru uul hiu v h.is \(llII ii. l iti Iu uj uuhlv gwinuu 1, lugluir rhe dItil iui v l i luriI i 

2. , i iih re tuh uspi-Al simnIvhlti.uh idN'i(fiskto' h 

(ll I,I llit n dI ( list hn.t i.f' fll111oIi i t nd t, tttiuis u l p roi hllsr valil his , Illl t(,i 
ii 117.l 7" ,ii',\lrl.utuhu 2-1hhlll-. , pin l iuuhi tiif It r , ing,,i 

Jlo + hsl V l) di rki Nli h a iuts ire nIt 

prmi5t.miu1 ImI%l i.iil lir inlupis I ill(Isun~ulllumul)in ,lulill \',Iiluul ll111 ll( gn ipuhsiI IhIii'vi'l, .I (iiillis)ll'iit) of 

,tul).iiuk lit.s1% b,-i 'm-fii is Ihlrgrn mi (.il hiv Iv II l,1itmi, Iv, , I Il (uliri. (;.,It m Iimlgladfh ,Inl 

, m Ii i .it e M tli nm ( )tietiemhim Itod i f".mmi (S r t i cll lli sh ims) It l t ,mltt"mlivi iih Idr N o to li lmut ms's i gr mi l'r te ll(vl' 

lti luit-1 i 1.1 . 11177 
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tity required for the operation is indleterii- The rural poor's extremely low incom"e 
nate, making aIvance plaining liffi(culIt. reriOusly constrains improvemlnt of 

Cconsidering the advantages and dis- cc(InsLiml)tiion levels and nutritir nal status. 
advantages, it seems that open market Intervention p)licies such as extended 
operatincs(ould( he(mployed selectively rural rationing and o)pen market sales 
(luring th( year, Iparticularly inl a year for the rural poor involve either a large
when lean perio(l prices tend to shoot subsidy (:st or low domestic plrices for 
above the normal peaks. In lean p(riods, f(odgrains. A low domestic foo(Igrain 
selling foodgrains from I)uhli(: stoCks (In price is riot C')lsi(here(l conucive to 
the open mairk!et for one ()r two montlis to growth in (hnoestic foodgrain procduc­
lower prices 25 pe(rcent would r(equire tion. lo improve the (Onsuniptioni level 
only a fracti n of the, an10unt. I Iwver, (Of the rural poobr while ackno wledging the 
suc:h an l)dperati:n would have to bce ex- diffi(:ulty of raising their income in the 
l)erimental in the beginning to observe short run, a low d()mesti(: Jrice for food­
h<ow normal market supply h(haves in re- grains alo)ng with a compensating policy 
st)()lSe to g)vernlelnt o)en market sale of input SLbsidy to provide prordUcers
cljlcraticlns. I[or mcIre dis(tissicn cli this, incentive could be a Iogical I)olicy option 
see Chapter (. ill hangladesh.52 InILlt subsidy does ncIt 

)ro)vide iuchI ()fat direct beniefit tc) theConclusions rural poor, cIh(w(ver. A comparative
 
Ilhe analysis presente(d in this chapter analysis (If input suLhsidy and price SLIp­

indicates that abocut two 
 thirds (If the 1)01)- Iort is prc'sentudc in the last part (If this
 
lic distrilbution (If ftobOdgraimis goes toi ur- study.
 
ban anid urban-like cc Insumers, althcLigh 
 He(atlSe an increased wheat SLiI)j)ly
ollly acl)(lt 9,2 perce(nt ccf the Cluntry's has a snaller effect on dolestic rice 
I)OIpulatilii kis,lir aiml the absclut, hIricets than an inicre'ased ri1c1sLIpply, and

un.iller in the extreini'ly, I)()r (att'g(lry (It b(clUSe \hieat offers a prolpolrtionately 
rurall I)cl)ulaiion is abOut thr,, tim(s th( higher gain ini caloIries than rice for every
t(Ital urban io<pulatio In.5 1 The l)(p(rest 7 d(llar's w(orth (If impolrts, it seeis ap­
perCent (If the I)Voflph in th' coIuntry live Iprcplriate t( en((Curage C(OISLnslptioln of
in riral ireas. imlre wheat than rice a1Iong the rIral 

The rati)ni ystmI has ('01n suc(',ss- pococr. ToI) ( 1 may necessitate lowering
ftIl, [cI\1 'c'\,r, ill Stlll)(1rting thic (()lSlnll)- wheat prices, which will severely restrict 
tioni (If the urban I)r r. WithLut rationing, wheat pr((ucti(on. this policy optioln 
tlc ccnsull)t ic m hcvoT,Of til uran oI)por, calls for a comlhete reappraisal (If the 
the poolrest I I)cr( Hnlt If the Urhlani0)O1- government's pIolicy to increase wheat 
lation, might have been 1S tco24 plercent r(lclCtioll, particularly a reappraisal of 
Ielcw their a('tual fc ccgrain Uclnsunupti(In the oplportunity cost iSSOria,'l with in­
leveI ill 1973-74. creased (c(niestiC l)rOductioni (f wheat. 

A+, (111Hill 11Il'ml I I Itl II I,[r I~ l(11 ,11 I 111 hmt1 )I, I I ([l,)+w illl lti; (i I p v Il fki'-I l I i -f l h lgram sl %% II Ihl%,I
,1% ith, nlml h( . (it jh 

,h4.II .1, m~q i l h 1,11.1 i ( g l1., l~,1114- ,tl( 11l (ll~ +t dll ll 1I ( ( I]),llql NI-kcill h,,,,, rillf.IS lifflhll. 11 'Ind( [.ll) lh".
 
l1111i4 11h.1d, ,I
In( Itidl ll\ lll 'k+l,1llll mXl If) he'6 -,len,i-,n i kll'd+, \\m mll ogelh 'l er ( iit mll~l,Id )+~l 

rg11., itH Im .i I1ll l I h 1nn ,h1111l lilt, t1lhi'n II ,miII i nIg 
"? t( h1 1 I".11 \ I, 1Ill 4.",11 . I") lvl'(ll I+l I ll, ll+r 1~ll ~ll'+illl++ hll l -yl'-l f.l),l~r((,flll 

l11 l lh ,qI1.gIgl ngl11111lns i'Il lhHimln1Li 
11,1ro.r 1,n [Irlr',l-if drnI", mgl i l h[I h ',II,\g.. hinilllgI
 

.tllll\lll .1I ii~mlhgn'lnnr( mt iln i' ill lii,.ilil
it it, i ,f it. h 1titi\ i l'..ilri h.%vl. ll l, i'l lil I llh 'l lIl tllr flit­
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Increasing the supply of ration food-

grains and/or lowering ration prices gen-

erates additional demand for other corm-

modities, incluling nongrain foods, faster 

than it increases foodgrain consLini)tion. 

Policies that increase the SLnplIy of 

cheaper n()ngrain Ifoo)is, along with the 

pulbic distribution of rati(n foodgrains, 

may improve the Overall nutritional status 

of the rural poo(r. Studies on SLIpply func-

tions of n(ongrain fd()(Is therefore de-

serve spXecial attention. 

The average level of calorie intake of 

the rural poo)(r is low, hLIt hVcomnes even 

worse in a year with a large shortfall in 

pr(ilu('ticni andi in the lean period(of every 

year. Open market salt (f f n dgrains iil 

rural markets under these si tuatio(ns may 

he quite effective in imp)roving the nil-

tritional statIs Of the rural pioor while 

minirmizing the adverse impact oin pri-

(lucer incentiVes. \Vithbout n kno wledlge 

(f how private traders wo uld react to open 

market operatiions, ho)wever, such poli-

cies warrant (altion anid experimenta-

tio(n in the initial stage. 
A\lthOiugh It is general ly thOirght that the 

inco(me of the rural po(r canno t ibe ira-

pro ved in the sho rt run, s01m specific 

activities such as rural wirk programs anI 

foodcI fir works programs (a I)rpovi(le some 

imI ecihat, ic SLI)I)irt to the rurali i ule11C 

p(or. C mlpr(eiensive analysis aud iluteri-

sive StuRlv is re(lUire(l Iiefoire sLn:Ii pro-

grams are expandl( I t( a size cninlulen-

surate with the neecd foirimprovement 

of the nutritional level of the rural poor. 

Aniong the questions that must be an­

sweredl in future studIy are: 

1. 	What is the compatibility between 

the seasonal and regional nature of 

Lill-a Ld lderenmplonlent and the 

seasonal an( regional scope for 

such programs? 
2. 	Do these programs create a net addi­

tion to employment and income for 

Lnenmploynient wage earners or re­

duce underemloymienit of farmers? 

3. 	 What are the implications of these 

programs for wage rates and prices 

and what is their indirect effect on 

the long rLil emlpl(oynent and in­

come of the rural p)o r? 

4. 	 Hlow pr clictive are SLIch programs? 

Do they involve a simple transfer of 

inc)nle or prc cictive investirent? 
. What are the budgetary and or­

ganizatiornal implications of an ex­

panded program con1mensurate 

witl, a certain degree of improve­

meint ill the nutritional status Of the 

poor?
 

6. 	 Is the system of payingwages in food­

grains necessarily better than paying 

wages in cash? What are the iml)lica­

tions of the two systems for the com­

position of fcioodgrains, rural milling 

facilities, leakage, and storage? 

Unless answers to these qLesti ns are 

obtained, the argumePnts for further ex­

panision of works proigranis in rural areas 

will remain weak. 
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6 
DOMESTIC PROCUREMENT OF FOODGRAINS
 

AND SEASONALITY OF PRICES
 

Domestic pr()cLjr(i(rit -vo(luntary or 
compulsory sale of f( (dgrains by pro-
(du(cers an(l market intermediaries to the 
government - is an important element of 
f))d p)lic:y in Ianglalesh. Pro(urenent 
has been Ised to obtain grains for the 
rationing system, provide a Sulp)ort price 
to pro(Licers, and prevent smluggling 
across Bangladesh's hor(ler. Ihis chapter 
ex .mines h(ow prIo(urerient has been 
usC(I ill the past aid hIoW it conulc be use0d 
in the f'UtLire. T1he go)vernment employs 
two netho ds Of pr(r:ur(nent: a voluintary 
metho d ilr wli( h goivernrent buys at a 
fixed pri(e from I r)clrCers and market 
internle(liaries and a COm)uIlsoy method 
that r(e(luir(s (elivery of a i)redetenrmined 
quariti ty at a fixed l)rice by, )ro(d(i(ers an(] 
occasionally by market intermediaries. 
The co1m)ulsory methlod has frequently 
heen limited to z oes within five miles of 
the border. 


RelationshipsAmong Procurement, 
Prices, and Production 

The quantity pro(ured in any year is 
dependent on the government's efforts 
in pro cureniernt, tlie level of proIccLIc:tio0n, 
and tlie proculrement price in colmparison 
with the market price. I)Do(estic pro-
curenient (Of rice (xcee(de'I 1.5 pnercent of 
gross p)r odluctionOnly inr1975-70, when 
3.34 p'rc'nt O)trio, l)r(-(luCti(on (abh)lt 
5.9 percent of anan rice) was hIroctUreh. 
Even in(l(,r the ('0 ml)ulso ry system, sub-
stantial (uartitis of rice d:(c)uld niot be 

procured. The wide variations in con­
)LI sory procurement reflect not only 
variations in produ(ction and in procure­
ment prices relative to market prices, but 
also the extent of the government's cle­
termination to carry out the Unpalatable 
pro gram. The relevant time series lata 
are presented inl Table 16. 

With the exception of 1975-70, the pro­
(:urenlent price has heen below the market 
(whollesale) price of rice. Hlowever, farm 
level prices are generally ahoLlt 83 per­
cent of the wholesale prices, so that the 
procurenm-ent price woUldI al))ear to equal 
or (xcee(d the prod)cilrer's price iii five out 
of 16 years. Even then, the qiuantity pro­
(ired Under the voluntary optio n in some 
of these years was quite sniall. 

TO determi ne the influences of procure­
rient price and gross p)roduction on the 
quantity procured, a rUniber (f regression 
models were estimatel. The first model 
Used tinie-series (lata for 1959-76 to relate 
total ar( vo)luntary procurement to mar­
ket price relative to procurement price 
and gross production. The results were 
not satisfactolry, parti:llarly when the 

proCUren ernt andl production variables 
were included on a per capita basis. Given 
the wide variatiolns in i procurerient et­
forts anti in the methods adopted in var­
innus years, SLIch results are not llreX­
pectedh. Thierefo)re, the most recent years 
of 1975-70 anid 1970-77 were selected, 
whenIpro(curem(ent of f)nodgrains was sub­
stantially higher and only the vo luntary 

method was in operation. Data on pro­
olucticon and piro(urernent of annan paddy 
by district and oni the harvest seas(on price 
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Table 	16-Procurement of rice and its relationship to production and price 

PrOCU rMitL _ 	 rocureme t 

Grqlos Procurement Market Price"/Market 
Year Production Total Voluntary Price Price, Price Ratio 

(II))() Ion'.) (I k/maund) 

I151()-() 0 8,48) 24.2 II .0 J9.6) 24.11) (.82 

900-i1 9, 520 26. 1 12.2 19.6") 25.21 0.78 
1901-02) 9,47) 10. 1 2.1 19.l) 24.70 0.80 

1902-03 8,7 10) -1.1 0.1 19.(", 27.1) 0.73 

19 1-04 10,.0( 121.8 95.3 21.71 25.0)9 0.87 

190-4-65 10, 11 12.A 1., 20.) 20.25 0.80 
I')15-00 I0, 1 |) 10 2.-1 0.75.) 	 21.71 

I)1|-17 (),42(0 8.) 0 20.63 W.75 0.09
 
IN067-08 1(,')'))) 22.0 12.0 28.21 14.1(1 0.82
 

9).) 2.0 

I90-7) 11,1)2() .) 2.1 2).7) 37.87 0.79
 

I0)8-0) II, 931 	 29.7 () 38.14 0.78 

I)7(-71 1().(7() (. 2.0 29.7() 37.03 0.80
 

I)71-72' -. - -- - ­

172-71i(D '.') 51.1) 0 54.00 0'l.05 0.78
 
17 1-7. 11,72) 7().8 48.5 72.6.8 ). (1 0.14 

197-1-75 11,110 I '81) I 12).))0 2(05.44 0.515 

M175-70) 12,0)) 420.0i .120.) 12(0.1)0 16.53 1.03 

S(,It( I. 	 l) IfIIIII)l( i i ) h, 1117.175 Ia l) , M iigluidi-Ohmiii.[ of Ag tuhlttre, Banglid(,) Agticthuvi tu) Sttistics 
dI), ( 1, I'174 ' Iun 0h) , )r th Il uuigladvsh M inistryl),ita It r 71 76 ,t ';)iuu(l hfifil uhli.)h(,)d l(11 ,n p)oi i)vth,(l 

I -r %% Ili", f I, Ing ,IIIr.1 he r'e)p , I% , I \'hf(+4 I , II Ifu 1 Ih ll~ w t O w plo tm ll ivilll ms .1 )wI111ll+)l)' (I11 	 +l 

h,( ,1tlm. lr,) .1lal I h(, l g \ ()rIh,, i.iu% htISUII , fill(I iltill, t dm it i)lt mu his it \'ur-I ll 1. t L 

of .im n ) ri(evw(ere availabl h for estimating the results show that interdistrict dif­
a r(,gressi)tt tnodel relating per capita ferences in prodLIction are the most signifi­
pro( tirenlent (QP) to) per cIapita pr()dLuc- cant factors (statistically significant at 
tion (Q,) and pr(tiur(,ment price relative the 99 per(:ent level of confidence) in ex­
to harvsi s( ason market price (ID). Ilhe plaining the inte(ldi strict differences in 
estillate(l (quiti(in is as f()lh)ws:1 3 proCurenent. lB(caLse(of thelimited ranige 

Q11 -: 5.) 18 (.1255 Q1 of the variale PD and multicollinearity, 
(t values) (-1.280) (5.06 ) the results (0 not show the effect of price 

-2 to lhe statisti( ally sigjnificant. 4'4 Even the 
- 1.2839 P1); R = (.2 sign rtf the price coefficient is not what 

( --11.)08) 1newOLICd generally expect. 

,
lI l,I I., rII I I I I I hur1 ) .I gtl.gi,igr uh3 l1 q111IlI s,,uI . It ii'i I ,gIult, I t1t, I ,I )I ,l l ,1t l ) I II'llif m 

fil,l 1 1ht.II,11) 11,m -x,.IIti )I ul(i i )i ()rI III l hl. I I , I I)()rturt Ig tIr(ll) p m l t it, )Ia urt)1ulu),pulIi II is 

i)I lk .Ir hu,.i,(, v -l) h, m , t1 iii, I 1 it ill f uiltling I uu'ltI( ivilts.i 1 Nv.II Iii l i S ign tlIilh-wl'- i v Ite 
,

Ii 1., twh( Ihit i . N I)I u. III issurug I .ufuit,ui int u)ll\I I Ii l. t ii ilt t , 11d , r ii, ( utl ig,illit I')) mIvIkLI

t ,,t,utu,.tu ii lluii u1,lilt ,uls ,t .1147 lit(, t[il it iuu I u ,vand fill uroultr ,igi t Ilw Ittfit l),lt 
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Procurecient price relativ( te)market ftore plant gro wth has c()11hjet(,ly c'(asee, 
price may have solmle infnlern'l
01]ctie 
(luantity 11rc)urech, hiM its sig1nificance is 
mskedIpartlyhiecatise of fluutice lline(,,rity 

and partlyb(aiso lilh Ihnitation. Ihe 

e'stimnatt, oI t ,I(e
Olsti(ity of tIlm (IlUacitity 
Iro(curtrIl wVith respect t,)I)rod(tctioic is 
1.80. \htct 04 prc(nt o the viriatioi inl 

prcUcn nt imlolng (istricts is e\pl~iied
hy variationS ill I('c Ire cchctioci.( ,1)itl 

the relatienlship hetw(eI 1rc()(r('il(eit, 
proiductioni, and rhlaprececirenele'nt pricc(' 

tive t) market jeri(e ('a he interpreted is 
a proxy tor til rc'latienshi hetw(,n nmir-
kcted srplurs, jerced tirci, adri )' ce iS-
euisc(d ill ain e'rlie'r 'ecticen. this ercxy 

wUill isc inlictt tiit mi rkotceh (Itiin-

tily is strccngly iiltltfie'Ii( el i\ the, heveI 

ef 1)prchciLctiei while te iinfluiciccP of pri(, 

is geileriliy si il. 


Seasonality and Procurement 
One,chejic(tive clro ireeilit is teol)e'-


VeIll 1cctccIcIScclV itAV jll'i (httrilig tile 

harvest ,,is( itfttfiig lIrrLICer
n trei In 
inentives. loc opceiteo, ipreectirelnent 
policies 'tle'(tive'l, ,1nrl teodeiterlicielih' e 
si/c' eeIthe )r(trellclllt p)rogler.,ci it is 
P'SSVltiIl t lecW Whih ls ,ttcseki) ictt 

se',ascnil clips in iri(es during hir,,est 

ci ilthe'tir'i'er 
ce'si(, e ge'ci(ril, rec their 

seis ons. Of sli Bmicigianla-
ri(eeie ( er()rd 


I(west h'Vc'i, dhrin ,die. A pri'( si)-

teethi's rie 

l)recvich,'s sell' slj)j)rt tee) ri(, ect the 
ectiher tWVeelips. I li\vest scnsoll pri('s (Af 

poeert iejee e,(rect) iicirr tl\o 

I/)c/. cu1 ,11 tld ei1'1' sciniet5icis 1(11i 'is 
loew Os or e'v(,n loewer tin the hiir\'eV t 
,'seini ,liui Icddll Irices. Altihregh tillis 
appea'rs tm (ec ltrl(li
I the,e'mlir stite'iciit 
thict tri(e's ,ir' heeest il the .erii hir\'est 
seilscile'w c( t .etic cccis lle t r'cil lrcr 
t\Ve)r'ids 1cls. l irst, IlliiHIrl ' (ecltlt ccf 
padyhl, ,Itiir'vl tiieie, illishliiglr brc)rc 

while the ,mc, hlArvemn crope> is N'te (ILring 
the winter vith d(each and dry straw. Svc­
rOd, the, (Lility ret ,iea rice ill trIis 
of itsnmehliiii grail si/e and minimal 
,iilcount of b)rokein grdinS isStp)(rior te 

rice ndir 
bur) ric(.lhis quility factor mamkes a 

the cc,1rse,(1u1, nicest varieties eef
 

ifhcre(c oA t toe 8 )erc:ent hletw(,,n the 
pcri(c ()" .ilicaI '111d othecr rice (ritls. 

In other words, the, ow )rice of ,ccs and 
Ii)1cc)ajiey is noct airetflectioni cofa Sea­
Scii,1,i glut in SuiIjl)yl, r'laltivc to (ie'lt1icld 
,i i th,ca(he for ai el hy.i I lc sea­
sceiiil patterioticv pli c.s may cii1nlge in 
tiie' lOture, it the j)rcp's(nt trc'nd toewardt 
h0c lprocLCtio C(cltillul(,S. Alr'Oiedi' S01lle0 
elistricts hive, cuciirgcd Is lajorr hm)o 
groewing aeas (e.g., ChiltIgo )ng, SN'li(t, 
ishreregnj) wlr(, sIsoeianl prices clif­
er fromecthe ncitiirl +iver,icge eatt(ri acnd 

hVIire I)ri(e' SLcJ)rc)rt tccr / Ixeiy ,\'eulcI)o dN'W 

lie, as im it woeule er iecal
lnll)rtt aIs ld 

j)mddy.
 

Ill tlhe )ist, pregrdiii l)o urc'ilct his 
hei 1 limit(,e Ic(irstly te ric(e hctrvest(e 
h(Itriilglu. Ihis SeSe cl)is exl'etcli to
 

re'illiill 1le illlprtcllt )roui(r(lmlIent s'ad­
sulI in tile' lture'. herefler',, this studhy
 
,tte'l1!ete', teo es'tiimtc, rel'Itir
tile shijp
 
I)twtNeel tIle' tll r)frice' p)ri(e'S (iuiriig
 
,au ldei lthe( '\'hiltv,relhe ',,)oiinatecryfaietrs.
 

lucre, are a litlliher iof(,\Ililcttry fc­
(eers that Ceulel AW ri(, Jrie'es teo fIIl
 
cliillg ,c , incltJcuing total rice lerreehc­

hel, riistrilutiec refratio)n flir)gr)ills 
Ir cill gcvenlle'it stoecks, (netlliller iIl­
c'cccle', prodtier li(ilidity situatioen, c1nd 
sp)'l'itiv(' Ile'h, \'icr eeflrivate, trielt's. If 
totl preeehiictieen is high I(ecILIS(' eefaIgm)eci 
MiP. ()r1)crr) eree), tricrs tilld tee huy, 

0iene1tcil11lli (Iti'lititie's leirresalle 
ciuilicig th(,ile' ,<price' ('dSocll thait ()(('lI's 
iiulled'ilIvy h(,lr,'lIii thata111i.actioein 

ill,ici/ui Iln
iielcis thi,111 I ,ndircis(reejes tenils te l(iv(, si)u(' s)illov(r ('lleet rei 
acr(,hir\'vese elcrici- tle rii ', ,csei'll, le'- )i((S. 

"adJ\ h.hr,N, (1ic.,kd 1l . l m ' , cqic 'ki ,fniihc d mnv.in oi,cice 
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Producer liquidity be:olmes important 
when farmers attempt to increase their 

gain by withholding stock at the peak of 

harvest and selling later. 13ut becaLse of 

immediate cash needs many farmers can-

l1it (10 So unless high prices and pro(luc-

tion of cash crop)ls enable theni to pIursuie 

this profit-maximizing practice. jute is 

the primary cash crop and its harvest 
coincides with the harvest of au.s rice and 
the marketing ot son e heirci rice. There 
fore a high cash return fron lute would 

and Iorn rice marketedmean less aits 
during their harvest t1i1e than would 

have heen marketed with a Io\wer cash 

return rotm jlute. The resulting increase 

in stock weUld tend to spill over to the 

aman crolp season. Thus one we )OUldexpect 

high prices and procluction of jute to (1e-

press harvest season anuan prices. 
Considering the' )aucity of seasonal 

(lata, the following regressio (iiequation 

is specifie(I to) estimate the relatiomshilp 

discussedI abCve: 

SP = f(Q, RV,T), 

where 


=SP inlex (f the Decernber-lanuary 
rice price in reference to the an-
nual average taken at 100, 

Q = index of total rice production, 
R = index of December-lanuary ra-

tion clistributio n, 
V = index of val ue of jute I)ro(luctio n; 

thenieminal priceof iute (eflated 
by the general price index, and 

I = inlex of industrial pr idUctioun. 

To tal rice pro cluctioin (Q) pro vided bet-

ter explanatory pi\\'er than annan )ro((uc-
tion. Me nthly ration dcistributio n data 
were available only foir the ieriol 1972 to 
1970. Ihe IDeember-lanuary ration dis­

tri utioin as a Iper('entage )f the aiinual 

toital varie(I Ibetween 11.3 anI 15 percent 

(luring this l(ri (1. Frotm 1964 to 1971, 

the l)eco' ber-lanuary ratio n (listrihUtion 
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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-january nonagricultural 

income of consumers. Q is expected to 

pick ul) the effect of agricultural income. 

The estimated( equation is: 

log SP = 0.7407- 0.4189 log Q 

(t waues)(7.951) (-2.1121) 
(t val e . ( .- 82.112g) 

- . log R - (.0868 log V 
(-41598) (-2.4454) 

+ 0.1071 log T; 
(1.3002) 

= R 2 = 0.67; DW 2.176. 
All the explanatory variables have the 

expected sign and all the coefficients 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 valwues for the index of harvest 

prices. The e(uatiLon exl)lains the price dip 

in December-lan try qu1-ite well for the 
)eriod before '1970-71; for the more recent 

period, however, the fit is not as good. 

This is believed to he the result of many 
other factors that Lupset the economy 
during the Iolitical tunrmoil of that period. 

The policy implicatio1ns of the equation 

estiniated above a)pear clear. Reducing 
ration distribution (luring aman helps Sil)­

port harvest season prices of anian rice. 

A preliminary evaluation of rice proclic­
tio n, prices and production of jute, and 
general nonagricultural activity in the 

country wO uld pro vide some indications 
Of the magnitude Of the proCUireUnlent 

program needed for price support pur-

i)esS. This would f rm a better basis for 
aIvance planning of proctremllent than 
the present practice of go ing )y an arbi­
trary target. 

Procurement's Effect on Variability in 

Consumption and Trade 
As a result (Of pro(curernent, harvest 

season CIisuI) tin w ulc tend to fall 



Figure 3: December-January rice price relative to annual averages: 

actual and predicted 
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as deterrmine(l by the price elasticity of prices rise, and conversely. This implies 
(lemanl. Previous chapters have shown that a wider gap between the lean and 
that the consumption levels of the poor harvest season prices of foodgrain will 
fall faster than those of the rich when result in a larger seasonal fluctuation in 

53 



consnmiI)tiiin hy the i)()i r. Hie highest 
and lowest rice pri(:es in diferent years 
are shown in lablc, 17. 

The table shows the spread hetween , 

loest and highest lvels (if rice prices 
slowly increasing until '1972-73. For the 
next three years tle gap was wider; the 
peak le~vel price was ahont (() l(prcent 

higir thaOn the lowest IrriCe (luirilig this 
period, which must have (auiseI severe 

seaso1nal fluctuations in (onsLIlpti()ril (f 

foodgrains, l)articularly imning low in-
C(of10 (IStinrers. R(lucing ,eas( Mial 
fluctluatiolns iiil C sump)tioln is (nilere,(l 
ihsi raIle.56  

lh'ociirenrr (11(5 10 ensure annot aeuti-
matic reduction in the, gap hetwe(n lar-
vest and lean sason prices. If l)rivatv, 
tral(rs re(luce their buying ( rice in the 
harvest, ,ason hy a (uanItity (qual to 

the government's pr tiri'mntnt, and if the 
gov('rnm('nt (lot's I()t rl(,d(, this qlUan~tity 
later ill the pn market, proiumrevme'nt 
will, cet('ris, )imhuo. incr('as' teit spred 

bitwet'r tht harvest aind le,n seoas)n 
prices. Iven if tlhi, go ive'rnment (listiIbult's 
the entire procured quantity thriuhgli ra-
tiuning, the differ(en(e h'tw''n the leIan 
and hrirvst seasi n pri(', will still he, 
larger h(cause, ) the irtirne(m effect (f 
rationing. Ille wide spreai between lean 
and hlarvi'st sei'sin pric('s i)ri'si'nteil in 
-able 17 indi(at(s tlht ro)(Lmrnlrt ilid 
Mt suhstrrrtidly redCuIce tlh( a1p)arent in-
c(ntives for the private tra(l(, dluringl t 

last three years. Other Ialtiirs disCussetd 
earlier, suLchlias production, ration dis­

trihution, farmeor liquidity, and in'ome 
only partly (explain the unusual pri:e fluc­

tuatioInsluringthe,l)ostlihriltil period. 57 

This leIds ti the ( OMrIlusion thalt Irivate 
traders must hawe had serious inhihitions 
ah)uIt enitering the market (luring this 
period. Ins(curi'fy in business tranmsactions 

within an envirumient oI extreme law­
lessness, disrul)tionsintransp(rtiation, and 
weak financial instituLtioIns)ro il)alyrais(,(Il 
the c()st (of private tr,(le, substantlially/. 

It may be cnclunle(l that stahili/iig 
seaso nal fluctumatiions I (modgrairn prices 
is a desirable objective that -tlan help in­
pro' the nutritional status of II()()r con­
sumrs. Co)mbind(I with its distlribution 

procurmentl 
play an effe(tive role inl this regar(l. I low­

(over, if,as is likely, private trad(e is more 
(,fficient (in lower marketing c()st) than 
Ipublic lIrO(uirnlent inl damping price fluc­
tuations, the government's stahili ingzrole 

should li()t he expalidei to the )(int of 
seriously r(stricting private trade. 

Figure 4 represents theipercentage dlevi­
ations (of monthly pric(s from the anirnual 
arverage. Assuni ilrg that the seasWonalI fILuC­
tuatiorlls in pric's (luring the late sixties 
Irii(le(lan adCqluate return for i)rivate 
traie, the gralphsuslggests that government 
prourmnlt shouldI i t r('(lucithespread 
hbtw('Cn the annual averag(' and the liar­

program, goveLrnl0Ie I ('all 

" 
,.' 12 percent.vest season price belihw 8'to 
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Table 17-Normalized lowest and highest levels of wholesale rice prices, 1960/61 to 
1975/76 

Htighest Lowest Highest Price 
as Percentage ofYears Price Price Difference Lowest Price 

(I k/i iurnd) (Tk/nlund) (ik/nrund)
 
1960-61 32.28 
 26.67 5.61 I21.0 
I961 -62 28.8-1 23.58 5.26 122.3 
1962-63 28.9()( 24.97 3.93 115.7 
196-6- 11.(4 25.88 7.10 127.7 
1914-65 27.55 22.68 4.117 121.5 
19(5-6 1.85 24.66 7.19 129.2 
I900-07 50.70 37.81 12.95 134.3 
'17-08 41.9) 34.71 9.19 126.5

S9(08-(09 l.d. IId. i.a. n.a.
 
I()6')- 7(0 5().(),) 38.73 
 '12.26 13 1.7
I'170-71 -16.1 2 35.06 11.26 132.1 
I1971 -72 415.312 33.40 11.92 135.7 
(172-73 711 67 56.79 21.88 138.5 

I 171- 74 9.17 65.1I .14.04 '152.3 
117-1-75 253.81 157.57 96.24 161.1 
I(975-76 22-4.09 116.90 17.19 "163.7 

SOin VS,:1,ICi oi)l oiphes n ,r lii'u / ,iln id X As,idijl/,Ul An A alvs% of Rice iuces in) langIllaft,sh,
t (1),i aI' I 1()(,7 M : 1I,1i;LI1(1-%l Inl itih,o)f Dvelo)iniii Ic i ILuIl'1972) and various priceIl)hh( ,tions (it Ilit, IBanghmlesh B~urv, o)f Slali,.li( N,. 

I'mis hmi,. n, ,nn mii ,d i f) r o\,, IlI "it,,. Is I , 111 w,trd rend (,r liri(, I)yd flatinRi orthly noiuiilI)ric(,s. 

Fixing Procurement Price of the cost of produIction, while the sec-
The prevailing practice Of fixing the ond impilies a jItte-rice price ratio that 

procurenlent price is base(l ()n two cri- maintains a lesirable balance betweenteria: pro viling incentives to rice pr)- jitlte and rice acreage.
dLucrs to inccrease I)rldt.ti()nf aid fain- lhe relationship hetweeri jute acreage
tai ning a desirahe Ialan hetwrdteen jute arid the ratio of jute price to rice priceand rice acr(eage."' 1h, first (:riteri(on is was significantly positive. 9 As a result ofgenerally aippli jed )y cmlparing a pr )- a rising rice price relative to jute price andposed prOCurent price with est iiates a decilining jute yield, jLte area declined 

,I he g'o i.orlniiil purst I Ip (l 
 k l I.rigih II uu14- ul,I pr p,, rmi itio und I lIh rln ) ito p)in(or(ivli, prp I,

o)I j114l I ,( llI~f(ll(ll l),Idd\I II N 1 76 V%.,.,hot1 1 -1
I~l(v, (I 

A,. K % (;h1 m) R~iIl,o I)N .1111111.1111,(1 ", I( ( IJlh. lPr()dt( InI)n Io NO Wh 1h lkw 1,Ind l),ik , %lop-(h~) 
tiiu'it Rvk it1t%"-,Nuiiinul' 1ui7" 17-t .1) Si. i ,uuii,)(l i Alin .d.\h"Iiiiulg in roI'rldli trioi i, ringl,.ideh: ,\n\)AiIvsj
oI ( hl,1uisSmm v),, inid 'i1,itiii l ph u, ,iijod Rm.uiddiln Ahli Iiuul pu..d lodun 1hiun
l, In n Ifi) An,ng'ld.shiihal ) Win, %ti d lc'u wh A,(am m 1, l), ( ,i lri h-,i.h,\grui ilihrll R ,,n ih ( iuntii I I177), 
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Figure 4: Percent deviation of normalized monthly prices 
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to the lowest level in histo ry by 1975-76. 
Toi maintain the dlesired balance between 
jute and rice a(reage,60 the government 
set a jIute-I)a( kly price ratioC) 1. as the 
policy target nede. Given the nature Of 
international (emand for jute, this ratio 
implies an average paddy price of Tk 93 

per maiuld (1k 145 per Manud (fcleaned 

rice), ro()ughly (LualI
t(the prevailing price 
of coarse rice in 1975-70. Anything above 
Tk 145 per maunI would tilt the balance 
away frCml jte. 

L-stiniates otf producti(on costs for riceo 
are nt madh, regularly in Iangladesh. 
The givrinierit generailly' uses e'StilMates 
based on infirriati(C gerieratel by o(ca-
sional field surveys Cf the Agroeconomic 
Unit Under the Ministry (Cf Agriculture. 

This analysis Ises the Ip'r acre costs 
(of pr CdtctioC rCf (IiffTrerit varieties (Cf 
paddy foC1908-69 estinlated hy the Miii-r 
istry (Cf Agric'ultire anl f Cr 1975-76 ('cl-
lected thlrostgli siallII samIpl inigs by tle U.S. 
Agency fir Inrt('rnatiCCnal I)evehlpment in 
I.acca. Meth Is LIs(Cld toC (hriv(' the tw(C 
sets are, quit' siiiilar. Inboth Cass C(osts 
rep re'se nt only,' dir(ct iterIns ((excl liig 
rwits, 'tc.), aud on-farin iijputs are' valued 
at market rates. \While studio's were made 
for anl Cowi('r-operatood farm, in this study 
the costs are for hboth )ownetrand tenant 
farni sitLwtilns. Iliese (stimat's in(icat( 
that Is(-r die (Cf pro-owil'r-Iarmt'rs ratio 
(curenw'it pric(' to a\v'rag(' cost ranges 
frorm 2.42 to . II I for high yield ing varie-
ties (IIYV) aid from 2.1 to 3t0 for local 
varieties. I Cw('ver, ICor sharecro ppe(rs thes 
ratio ranges fromC1.0()to 1.51 fr local 
vari'ties, find froim 1.21 to1.56 for I IYV. 

Ihese estimates () n)t take into co'Cn­
sicheration tile risk inherent ingrowing lif­
ferent varieties Cf ricet. Aus rice is the
 
riskiest cr(op, followeI by am an anid then
 
hoI) rice. Ifthe cost of the risk cOtild be
 
includ(e(I, perhaps horo wOLIld be the most
 
attractive in terms of profitability. 
In 'CO(CILiSio u, the 1975-76 i)r)ocLre­

ment price of Tk 74 per niaunld appears
 
to provide substantial iucerIltive Liner
 
normial crorp con(ditions to most farmiers.
 
But the inucetive totenant farmers, mostly
 
SLIb)siSten(C farmers for whom procLr­
mernt price may have little significance,
 
appears to be less attractive, particulary
 
inthe case )f local horo rice.
 
Procurement Price and Fertilizer Use 
The relationship hetween pr(oCUrenuent 

price and fertilizer use raises two p(oints: 
whether the CL(tI)Lut to theprice relative 

inriput price prCvides incentive to)expand
 
use (Sf fertilizer, anl whether it w(Culd be
 
more socially efficient to spend a given 
aIintLIn[ ()fscarce l dIgetary resources (Ci 
irinput subsidy (or(Cn price SLIpp)irt miea-
SUres. -lle first p)int will be discussed 
here, and the second will be analyzed in 
the next chapter. Table 18 lresents esti­
riates (Cf the marginal pr(dluICts of fertil­
izers and cimpare's the value (Cf these 
marginal pr)nOlIcts with fertilizer price 
using the pro(Lremenrt price of padly. 

The ratio of the value of the marginal 
pr( (lRuct (Cf fertilizer to fertilizer price in­
(licates a highly attractive incentive for 
the is(' Of fertilizers, particularly (oi 
own'er-)perated farms and in horo rice 
(:ro>ps. liew incentive is relatively sruall in 
,nis ric(' Un(hr sharecropping, hoiwever. 

6i0N i ),i , I-f iI Is+ I I h I l llhI\ i!'t, hip I
lliw I l l,h l hf-I( fIitm it I 11%l op '. htv(,'111m. + I,-~ll r t, (l11has f )fi1tfitI(I till 

h lii 11 gc C111 prldi(%1 h1,1I C 
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Table 	18-Frocurement price and incentive for fertilizer use 

Marginal Value Ratio of Product Value 
Rice Ph'sical of Fertilizer to Fertilizer Price 
Crop Product (MPP) Marginal Price 

of Fertilizer Product (1975-76)' Owner Sharecropper" 

(paddy/nutrient) (k) ( [k/maund of nutrient) 
I3nroJ 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) 

So urrv 	 MVP from Rusulduin Ahmed, Fudgrain Production in Iingh(I.%h /n An ilsis of (rowth, Its Souurces and 
lRilated Plnh ivs II)a &alimig:,dv,h Agricu~ltural lsvo,, Ita(' Count 'il, 197 1). 

Pro( iiro u nIIt ill v is ISSlIIII I toi, - 85 per(( t (-Itf((t ive at farmr level. 
\Vvigh. edi vrig(i v ni Ilrc .gen, ruIs,vi 	 lii . Ilhoihi ind pctissiIIIn. 

IIhe ligur,s in tlhi himi kits ,ci r,liitis in orlciir,iing a ( redi (nisI at 3) lvri(,i anniual interest i11 fertilizer price 
for siximoniiith 

Shlcrec rcil)ping it) llInlad ,sh t4iun a,' c,( vsilates thal inliii tists he huornv b cthe share(rolper. 
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7 
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 )roduction in the short 
run deserve examination. This chapter 
examines the relative merits of two poli-
cies designed to increase domestic pro-
duLIctioni of rice: price support and fertil-
izer subsidy Using a framework that ot-
lines the interrelationships among iri-
portant variables, the analysis evaluates 
the impact of the two policies on producer 
and Consumer incomes, government 
budgetary burden, foreign exchange say-
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 needl fo r the government to consider 
the oppO)rtullity costs Of its p)licy deci-
si)ns. A dl(,cisi(n on the level of price 
suppo rt for rice, insofaras it requires a sub-
sidly to sustain it, should be made in 
light of the (ffects tie same subsidy 
would have if offered through a reduction 
in fertilizer prices. 

Efforts to increase foodgrain prodcluc:tion 

are heavily dependent oin the area under 

irrigati(on aid the nse Of hiigh-yielding 

varieties, the role ot fertilizer in the in-
crease of proluCti(l has assuiiienl sp'cial 
iniportani(c. -The preselnt level of fertil-
izer application in rice is very low: ahout 
36 p)undls per acre (10.5 )ounls in terms 
of the nutrients). Rice crops mcmint for 
abo(ut 88 l)('rC'nt of ie to tal fertilizer 
CO)nisunii)ti n in tl( Co)untry. 

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
nient program, policy makers realized 
that the price Support and the fertilizer 
subsidy programs, both designed to pro­
vide incentives to increase production, 
co)uld not be considered separately. In 
fact, during the forniUlation of the 1976­
77 develOplnient budget, the CLuestion 
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 aniong policy makers. 

It shoulcl be clarified that certain stabi­
lization policies, suc:h as buying rice when 
the price falls unusually low at the liar­
vest seaso)n o(f a good crop anid selling 
during the lean season without involve­
rient of government subsidy, would not 
ibe co nsidered price Support alternatives 
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to fertilizer subsidy. The difference is 2. Net social benefit = Total social 

subtle but nevertheless important. benefit - Direct government cost; 

A basic assumption of the analysis is and 
that price incentives alone cannot cause 3. Net government cost = Direct gov­
a large increase in production. Other ernment cost-Government revenue. 

ancillary policies designed to improve 
technology and the supply of modern agri­
cultural inputs are essential for this pur- The values of these measures are esti­
pose. The analysis is therefore limited to mated employing the model designed by 
short-term effects." Barker and l-ayami62 for developing mar­

ket economies. The Barker-H1ayami model 
is modified to accomnodate the jute­

rice acreage substitution arising from theA 	Framework 
changes in their relative prices and the 

Among the criteria considered appro- practice of supplying all imported rice 

priate for evaluation of price support through the rationing system. 63 It is pre­

versus fertilizer subsidy programs are sented in Figures 5 and 6. 

social benefits, budgetary burden, foreign In Figure 5, SS represents the (lomestic 

exchange savings, and distributional supply curve of rice at the existing prices 

implications. The social benefit mea- of fertilizers. The vertical line DhH repre­

sure can incorporate budgetary burden sents the demand curve of producers for 

and foreign exchange effects to provide home consumption. Total demand is 

a single criterion, but distributional in- represented by DhmD, and the horizontal 

plications are too complex for collapsing distance between DhmD and DhI mea­

into a single criterion and are therefore sures the quantity marketel. 64 DhH has 

presented separately. These measures are been drawn as insensitive to .prices on the 
basis of studies in subsistence economiesdefined as: 

= Producer like India and the Philippines.6 
1

1. 	Total social benefit 
benefit + Consumer benefi. + In- The initial situation in Figure 5 shows a 

crease in government revenLe + market price of Pd; at this price quantity 

Premium on foreign exchange sav- OQo of rice is consumed at home and 

ings; from the free market. An additional quan-

I hi ((lI) ' of til t in,lvsis is nlrroifw if tlv si ., th,1t thdw (o llfftisuf i is liiiti'fl within fll, dtvomtivst, uf wrill, 

SLlti(lrt ,nd t.rtili/ r sui d . alilthough it inv lveS a hri.lr i(i llstft i r(,ffirt , .vilfffttion.whi( h e, bril is a 

Iirgv num her i ,iltiriiitivri s 'ififi v hi to(ff u ofit htli 1 ' ' is olft Nlirt-ri If)li( ws and %in(vi fertiliuer is I ( rtiu ial 

input fir lllrll is l ig wit II iin)1ill thv sihort run. tiii, ( fnil risoff , vsi thisin iIv it)( tisel, is ( nsiiriil riliivtltrr 11 

2 Radlp i1 l3irkr in(d 'oiiro I I,.ii "'I v Sifpllort \ersfus Inlft SubsidN foir I ool Siif-Suii it N il I)iwhfing 
1

(i(u tiilvs, ut Pf ,fl lrifff I t (r~ofiim s ,tt ("N f iffifh r 9)70) i1 7-6 
2
8Am llfff lfuf if Ag4f 

, , 
63 ()ni iis1i ,iS lfsslilltioll or I il, ifif is Ihit 1 rffiff tiff) Ill f'rtili/er l)ri( .s (lf lot ig ifi( titlN .if i(( lh tillt(of 

other ilfuts, Irhl tl,irtf slff tr. %shiiihI is the' fi1mffrtmll tfffii?lifff u(iiftr in ri i lit . tirit lid) Sint ( th i tiifili-

Ili iliaf' fif(t f filff lki . rSi ,1 llt shit s iniinfg hit totrs i, higlly ( iiinlplvx, it llA 
v 
s iiitltlil( . )ifffiof titi- dirt( (loll 

oif poh i ehhhis dlif tilt ()tiir ,asurff tiffs mili hft (liriied , mi lot , withtih 'ratifi nild f ptifin ut the 

t1dvi \Vi ( inisiiiir iof lk fit f ind liii, %%ihi(1h mf ( olift hir flhffut 12I)tr( nlt f t, ti frtili/ur ( ol sti tl tiffll. 
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Figure 5: Model of price support and fertilizer subsidy for rice 
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tity (Qc-Qo) is imported aindl distributed 
through rationing. Donestic production 

can be substituited for this quantity of 
imports ly raising the pro()ducer prices to 
PS or by shifting tl, Suply (:urve to 

S'S' pIsit Inby reducing fertilizer prices, 
IIIevaluating thc se l, Iiei(,s, it is assumed 
that the go)vernment maintains the market 
price of rice at the initial level (Pd) when 
implementing either program. Under the 
fertilizer sulsic ly pro gram, the market 
price at PI is maintained simply through 

proCurement of Al3 (uanitity foir the ra-
ti ning system. lhe level cif INI represents 

V970 avtrage price'of retail ImediII 
quality rice. In real terns, it is rciughly 
(luivaleCnt tc )09-7() levels cif rice pric:es. 

Exc'pt in 1971,-74 ai(l 1974-75, donies-

tic rice pric(ts have been abcove interna-
ticmal prices (P\V). I howcver, raitiucn prices 
PR) have alwvys Ibeeln hclow P\V. Replac-

ing irIm)Oicris With dchcolestic pri olItii for 
ratiuoning wvcUld inllly a iict incrcasc, in 
suibsidly ccist for rationing. 

Ihe, data mnd estiimatcl formulatimns 
ccf the (ritcria rcrcasurcs, with (,\act alge-

Iiraic f()rnulaticns, atppear in\lppc'ndix 4. 
A brief oxpl~atci cif the geometric vcr-

siomn f the 011(hI is included here. 

Rice Price Support 
Assuinig a fiXed d(iM stic SuL))ly 

s(:ledule (SS), an increase in the I)rcd(ll(c-
ticii of rice tuothe level cif O(Qc can be 
achiveod by suppcrting tht prcduccr lrict, 
at OPS. Sirie' the gcvernlillclit maintains 
thc' ('(cllStu ('r p~ri(( ,t Ord, th(, increase in 
th(,)rc(hctincif ric'(wcc ullivcilv(,a ccst 
tcc the gocv'riimiec'nit rc'prw'so'iit'( by arni 
ACIM, thc difftrncicc h)twec, the pro-
cutrincnt coist ,Inld thc shi, r(,vcint,. Ill 

aclcliticcn, imporut sulstittition ()I Itiitity 
\ll 0c1ri(e wculd rcsilt inl ,ir iccrc',iso, in 

raIticnr subsicdy ( cgltivc, go wrnmnt 
rcvcicuc,) bV 1/\11,an 1. 

\Vith thic' SUl))(t )1ri(c' I)rchLuc(rVt ( )S, 
r(cvctic flrci th' salc' 01f rici, wcUl in-
( rcisc, by ar, ,CIM Blus ,it(,, Q,\I{cc. 
Area Il(IM c'plrc'sc'its arn illcreIsc, ill the, 

02 

inc'(ne of rice pro(ducers at a cost to the 
government. Co)nsumer welfare does not 

change!, Ihecause neither P(I nor PR is 
changed. 

A net fo rcign ex(:hange savings iil the 
rice sect(r is the area Q RIQc mliiIS the 

foreign exchange coist of the increased 
importati)n cif fertilizers, which is causedl 
by heavier ap)lication of fertilizer stimo­
lated by a more favorable ratio of ferti­
lizer price to rice prices. 

The rise in rice price will cause a redlIc­
tioun in jute acrli(ge in respoinse to the 

shift in relative rice-jiite prices. The loss 

o)f in:come and foreign (,xc:hange earnings 
resulting frucm the reducticin in jute pro­

dlucticin, as determined by the SLIl)ply and 
demand elasticities uif jutc', sIt b. (be­

ducted fro m gains in the rice sector to 
arrive at the net social effect of policies 
tc sullport rice pric('s. 

Fertilizer Subsidy for Rice 
Accocrding tcoFigure 5, the dlesired in­

cre'asc, in the pr)uclLICtion of rice can be 
achci,v without suplpr)()ting the prciducer 

price by shifting the Sul)ply Curve frocm SS 

to S'S' . IOt,'cause the SuL)ply CUrv(, repre­

scnts a marginal cost curve, it can be 
shiftcod to the right by lowering the price 
ocf inputs. 

Given t10 pr()(hL(ticIn elasticity of fer­
tilizc'r in rice I)rchlIc:tioin, we cancleter­
mii, lIcwnIluchi f('rtilizPr must he appliedl 
tic c)tain the target increase, in ic)itptit. 

hc'n, knowing thc' pri(, elasticity cif de­
niInl for fc'rtili/cr, wc, can cal(ulate the 
(hclilIC, in ri(' that will induce, the rc­
(cuic'l- ichlitic cual f(,rtilizcr cccnSiiMIlticii. 

A imc(cI of1 the fc'rtili/,r market is 
shocwn in Figurc c. Ilic, lchand curves 

I<r the ri(, (I)rl)r) 'mnld the, jitc' (I)jDI) 
sc,( tc rs ,Iclh h<cci/ocntlly tIc tcitalo yield th, 
(chcmicl ccrv, (I )l )l). I Ilcc scpl, ourvo, 
SV is tissLIIc,(I tic 1W, infinitly,, 'lastic at the 
wrld irici' level. Cccnsiceratiocn cof an ul)­
wmrl sl ping (huic,,stic supply cclrv, Ihas 
WHn'cn I it invIhlve,ivccichc'd lc.citsc Might 

sclsicli/ticci ccf tlt, fcrtiliz/cr industry 



rather than of farmers. 
If the price ofl fertilizer applied to) rice 

must Ibe suLsi(iiz(,d at Pfs to aclieve the 
increase(d pr(O l1(ti(i target, the go vern-
meunt fertilizer subsily to rice is repre-
sent'cl Iw t he area Al3lfsPfw in Figure 6. 
The iriCreaso il lation suLIsioly (negative 
revenue,) lIcause of a decrease in rice in-
ports as a r(esult Of increased doimestic 
pro(dlutio(n Irellains', the same as in the 
case Of price Sl))ort Of rice. 

Rice pr) odLI(rers iuld a (Iialwvo receivO 
I)(en(fit fr(om Iering i1e to buy all their 
fertilizer it a hwer (()st us rt)reseintcl 
hy 	the area [I )PfsPt) (PfO istlie present 
farm level Irice tOr fertili/er) iin Figrre , 
aud fIrom the iicrtaseo(l out)Ut Value, arePa 
AIBQiQc il I igrire 5 ruinris fertilizer cOst, 
fronl using i(Idlitiona(l fertili/er htieauise 
of the l)re, fav<or, ile price relationship, 
area IN)XBXlS in I-ignre 0. 

Net saivings in fireign exclhiige tin l, 

shcwn as the net reoon in fireigi e-

change exleulliturts f)r rice imi)rts, 

area RI QQ( in higuire 5, niinuis the, il-

(r t iin toreign e\chiange re('ltiiel r
e5st, fii 

increise(l fertili/er imlpits, area ACXoXs 
in Figure 6, it the entire aodlitioaill qrian-

tity of fertilizer is iiiiii)rte(l. As with rice 
Irice Sli)pI()rtt,thewelfare, of ri(c (-On-
sumiers (los not ( hinige, (,CdiLus, they 
(o)nsumni, the samile luiantitv of rice at the 
siml' lrice irrespective of tih'Silf)IOrt (Jr 
sul )Sidy
h)ro igrains. 


A rehcltiottin ill fertilizer I)ricu will ill-
(Ilte rt,iiliers t( in(irease their use of 
fertilie~r )n ijut' I)v the dIitiuitity Z0 Zs, 
teMl~pdinig jute 1r)mum(ti ilas, eherninied 
I),the t)ro l,Isti of fertili/er.tion icil, 
Like ii( grwerS, jite' pr)lI(ihrs would 
hel'itelit ill tw) wa',S: h ver ()St Oin the 
,ilomuitit 0f fertili/r, lte ,ilrealy, us, 
r'I)r"Soiitool by 1 I igrire,rea \11lYfsi O il 

r(,,,d 
valuii of in(r lif p 

6,'Ind ill( i)Ill(((He, cIuiil to th( 
fhi( i,,(l l)o)hnti( n 

Miinms, t110, (OSt of ,(loitional fertilizer 

,
Hv(+ ow N 1., 0l 11 l)Hll 1-l1 (.-I I~e l vlv\illie I+l, 

it'",IIIII, Ill lh III ,I' l l, u0f3 

used on jut(. The government suilsi(ly to 
the ute sect(J)r is represented by the area 
EFPfsPfw in Figure 6. The Only foreign ex­
change iinlpi catio(ns ill the jute secto)r are 
the increascd aino()Lilt of fertilizer (ZO(Zs) 
uisecl o(n jute anl thle increasecI juite expO rt. 

I he impact Of tle suLIsioly program will 
he the net result of all Of the alite I)luses 
ainlilliliLIses illtheV itelt ricedIll sectors 
with resfpect t0 pro)cer inc(mne, gov­
ernu11PIll sLibsi(V, Il(ltoreigll ('xc(hange.
 
Parameters ad Data
 

From ite grip+"li analysis thus far, it 
is (lear that the net im111act Of the price 
Sulp)Ort and fertilizer subsidy pro+grams 
Will (IhIPld On th( underlying demand 
alld SUpply )araneters. This section pre­
sents those parameters and the data r(,­
(lire(l for oalcultinig the net ilIllact of 
the tw(i policies. Appendix 4 provides an 
eIxl~laiti( m Of why eac h of these V aLIeS 
has been chosen and likewise Iresents 
te C(alclation procec:dcure, incliling the 
mathematical appr(xiiatj i f irnula. 

lhe lverilge of 1974-75 and 1975-76 was 
use(d as a base year to) represeilt Ienlormll 
sitUiation iin the recent past. le analysis 
incorporates the flhowing base year 
\,al1,0s and Other data: 

I. 	 largeted increase inchmestic prO­
(luction of milled rice: 5t1(),()(( 
to)iiS;
 

2. 	Marketed clUalMtity: 29 perc:emnt (if 
pro(ductioIn; 

1. 	Base year jute pro(hictio)n: 907,000 
toils;66 

4. 	 FIertiliz(r ise: 439,0)00 tons, 88 per­
(cent Oil rice, .3.4 percent on jrte. 
Nitrogen, pho)sphate, and IOtas­
sirill in the proportion 70:25:5. Dis­
tribution (ost has heen ('stinlmat(l 
at 	25 percent of (.i.f. valIue; 

5. )oniestic retail pri(e Of rico: 1k 14 
pr nMIlU1d;
 

6. 	Farm level jute price: 1k 90 per 
mail; (xport )rice: Ik 1()2.5 per 

,
i Jun.l ~ mll [) m.ll If,d, 	 Iw- n I () i1t' , I ' mallllle .111vt I 
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nIlaunl1; tax rate on raw jute ex-

ports: 1k 303 per ton; 
7. 	Farm level cost price of imported 

fertiliter: Jk 94.5 per Maund; pres-
ent sale price of fertilizer to farmers: 
]k 50 per lllni; 

luct 0i1:61 

0.11; 
8. 	 Price elasticity of rice pl)r( 

9. 	 Price elasticity (f dlemand f(r ftrtil-

i/er: - 0.50: 
10. 	 Pr )luctio(n elasticity of fertilizer 

(percentage change ii pnI)rc)ltii 
because, (f a Iperciltag( Chanle in 
fertilizer appli(ati(n): 0.104 for rice 
and(0.06 for jute; 

11 . Price elasticit y (f jute prIlucti()n: 
0.25; 

12. 	 Export clcnia1d foir Bangladesh raw 
jute is assuline to he infi nitely (las-
ti-; and 

13. 	 lhe f(Irigil (excliaiige plreliul is 
assuiLUec to he 7 I)ercent oil the 
basis of l cestilate(dI exc:hange rate 
folhiwilng the purchasirg wcr par-
ity the()ry and using the general 
pric:e index in lIangladlesh and thc 
United States. 

Evaluation of Policy Alternatives 
lahlle Ilpresents (Uantititive estimates 

for (evaluatiLng the t\w() dlternative pro-
griS. I 1e first tw (III llus ar('(derivecI 
ui(l'r tIl(' assIiii)tioils discussd(l in the 
text; th' twiol thlr pairs of ((olLinis (oil-
taimrslilts u1(l(,r altrilatiV assumptions. 

Une((r thl initiil w,'t I ()nditions, the hen-
(,t to pro)ceN(rs is ,ihstaIltidl Id('r both 
the pri-riils, but the il(t so(ial benfit 
is ii(giltiv(' i I r thel JiricI, Suijpport pr1lg~ill. 

I.A lri (lati itv oI ri( Plo)rluL tiin, 

SlIbstiltltiol (d ri(, C r('CIg(' for jite, oild 
(dillsti( prI)(1( 1ion l I(,rtili/,s-,il 
c(illlriuit(, to th(' n'litive su'ri(irity (If 

11lP suhsidv lpoliCV I(,Vr 1l1' )rice SIlI))()rt 

po(licy. Ilh, hudgeitrv luiledl, (If the, )ric(' 

support policy appears to be about 3.5 

times heavier than that of the fertilizer 
s1hSicl,' )olic:y. With the same set of initial 
parameter vlWues, the fertilizer -susidly 
program also) was fouincd to be SUiperior 
to pri ce SlI)l)()rt pro)grams in terms of 
foreign exchange savings. I lowever, the 
prolucer (nefit Under the price suLpport 
pro)gram is ah(l)t 58 I)ercent larger than 

that und(,r the fertilizer subsiIdy, I)rogram. 
Sensitivity of the Results 

In (orler to)see the changes iil results, 
the price ('lasticity of rice prodLIction, 
fertilizer prices, andl the cldenian(h elasticity 
of fertilizers are c:hangedl. ihese three 
Iarameters are chosen becaLuse they 
strongly influenc:e( the results and be­

catise a certain degree (if c()ntroversy su,'­
roundIs the alppiro)p)riate value to chociSe 
as a resilt of recent struLlCtLlraI Changc,. 
It has hleen argued that ))sti nde(len(lence 
development in agricLIture iilianglaclesh, 

I)arti(clarlh/ the 1)74 c:risis and changes 
in seec -fert iIi zr tc,'hi( li igy, has increased 
the clegrc'r' (If c:()mnercialitation among 
larger farmers.68 Il( (sti mat(s ilnclicate 
that niarket-o)rientd Iproduc:ti)ni would 

b(, m)re res)onsiv' to IMpI(cILIC:I pric:e than 
in the past. To test the implication of a 
higher SU))ly 'elastic:ity, we raised the 

value of the Sli)l)'ly elasticity from 0.18 to 
0.3. A higher valie is uin likely in the short 
run. 

Fertilizcr pri(es in the world market 
rose, sharl)Iy during 197--75, althoug.h they,, 
have colle clown rapidly since then. 
analyze the inplic:ation of a sharpl rise in 
fcrtili/zr pricc's, we,have set an alternative, 

clfor-fertilizer 3(1 percenit higher 

than th l)ric(' originally assumedNI. [bou-11gh 
the initial value of price ('lasticity (f (C'­

iiiiclIor fertili/ers is consid ralistic, 
we 	slcNt the atriialtiv, valtie (If -(.35 
to 	 S('( tll(' (-Iiaug('s ill r(esults. 

lh10 	 rc'sults ( ill'( ahdvM' cIanges arc' 

p~rice ('%e 
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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 ElaslicilV of 

Rice Supply is 0.18, 

Price Elasticity of 


Fertiizer Demand is -0.5 


Price Ferlilier 
Criterion Support Subsidy Support StIbsidy 

(millioi Ik) 

h),Ileft 2,91)7 1,878 (,09 1 1,874 
NO ,(iil 1i('l'fit - I1(2 092 -71-1 212 
I'rudn( 'rInl'il 2.891 1,827 1.001 1.827 

revC1,h(, - I1M -82 -97 -82 
I)irerl g3 ( il­
itlil ( ,i -1,2(09 1, 186 2,40) 1,0012 

Net g ( Vv'Ill­
inili ((3t,1 4,12 1,208( 2,507 1,744 

I ( (ign ('­
(h1,tIg(, ,lvitlg, 1,7(1 1,80() 1,8 19 1,839 

(G ,%.11111i .11114.Io (14 ii NI.CI Ii \ (Orl,l(t1(1111 l.lit, 

di ll.,1' 11k pall\I, e 1( (l l)dgm mlll, tr,
IHI iio 


prtes(entted ill the last four c(ilumtins of 
Fable P9. N(et s(cial l)(,n(efit Iof the price 
S11l)l)(rt pr )grami inc(rvases substantially 
1.(her thI' Changld assLIll)ti()nlS, but it 
remains nIegative. Ihe higher \alLI, 0 the, 
Stlp)ly respoalns(' pIlrailitt(,l dilts 111e g IV-
ernm(,nt cost andi th( pr()dlucer beniefit 
(Ifthe )ric(' SLIp))()rt pro gram h\, aboutt 43 
percetnt. Foreign ('chlaig(' sivings lrom 
th(' pri(' sul))ort pr)grtti rise bly (lNi 
about 7 per((,nt aisiresult II (lhainges in 
the, ass11111i)tills. 

Assutptl)tio s, Ihigh('r fertili/er prices 
and Ia lower price ('latsti(ity oIf(h('iildl for 
fertili/('rs r((lt e the tiot s(cill henefit 
(I the fertili/,r sulbsi(v progran by about 
09 percent, ailthough th( newt s1i,il ben,-
fit is still ollsitive. Ilh( (lir('ct goIv(rnmtent 

:omst (If fertilier sultsidyI incr(',ses by 40 
to 5()l)frc(rnt fIr the (lhaig(l larameter 

Price Elasticily of 
Rice Supply is 31.3, 
Price Elasticity )f 

Fertilier Demand is -0.5, 
and Ferilizer Prices are 
Increased by :10Percent 

Price Fertilizer 

Price Elaslicity of
 
Rice Supply is 0.3,
 
Price ElasticilV ol
 

Fertilizer Demand is -0).35
 
and Fertilizer Prices are
 
Increased by '10 Percent
 

Price Ferlilier 
Support Su)sidy 

I.092 I 9188 
-71H 209 

I.( I 1,942 

-97 -12
 

2,4)5 1,779 

2,5)07 1,8(1 

1,825) 1,834 

(i ,i In II d n i i w or l', olhsw r it,hl i(IiIb\ )lIilliing 

values. The higher fertilizer price does 
not affect the pr)FolIttcr benefit, but in­
creases the net g(vernment cost of the 
subsidy\ program. lowever, a lower vailue 
of price elasticity of demand for fertilizers 

UdISeS a s1a1 increase in prodlucer bene­
fit as well as inl direct go vernment cost. 

Implications for Distribution 
Il Ie previo(us iiscttssion shows that dis­

regardingwhich assuLu)tions are used, the 
pric(' St1l)l)ort pr(gram prdu(cersfavo.,)rs 

at the (o1st (I the goIvernment. The, r(ues-
ti(In (If (listributiw1 (If ilCO(M' 1an1ong (if­
feirent size farmns is more implortant itn 
lmingladesl. In (lbtailna brna(l )i(tLre (If 
distribution, all farms are classified into 
three grmLups: slMIll (le ss than three acres), 
nl('(liuttii (three to less than five acres), 
(111d large (five acres and nior(,). 
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An estimate of the relative shares of the than large farmers.69 ihe market struc­

three size groups in the pr ((luc(r income tUres, dealers, purchasing centers, and 

under the two alternative policies is pre- operating rules that underlie both price 

sentecl in lale 2). [h( estimate is Iased support and fertilizer distribution are such 

On 	 the foll( wing asSUnhl)ti )ns: that both programs coUlci possibly be 

I. 	Pro lucer inc)me, from rice UndeIr considere(l equally discriminatory to sniall 

price Slpl))rt is (listribluted ailng farmers. So I(ong as the analysis is linmit­

dififerent grou ps accorchding to) the ed to the relative rather than absolute 

propo)rti(ns of marketed(cluant itiCs merits of the two programs, the aSSullp­
( f equal to does 

clix 2). Incmle froin jLite is dlistrib- appear to he severely restrictive. 
in each grouwIp (see -lahle 24, Appen- t iin 1f access price not 

IteCd accor(rig to the proportion Excluding teiurial relations from the 

of cultivated land in each group. analysis implies an overestimation of the 

2. 	 All gr()tups pay the same prices for fer- share cif small farmers in iIcomc1re under 

tilizer and receive the same supl)ort the fertilizer subsicly program, if the small 

prices for rice. If there is cIiscrimina- farin gro up incliches a larger pro portion of 

tiorn against any group, it is eq(ually tenaits.7 ° I lowever, this WoulcI be true 

prevalenlt Unc(er both pro grains. Only fo)r sharecr(oipping, n t with other 

.,. 	 Prodclucer imic0:i e under the fertiliz er foris ()f tenancy."' 

suhsidy program is distributeh a(- Incorporation of tenurial relations in the 

cor(ding to proportions cif fertilizer analysis he)omes diffic'ult h)ecaTuse neither 

use( hy (IiffereVnt groups. the agriCultUral censtses nor the Master 

Based onl limited information, it is known Surveys of /\gri(:liltUre Iroivile data show­

that, generally, small farmers paya higher ing ternanted land 'by types of teliancy 

price for fertilizers than large farmers. Iut arrangenieini aimong various size-classes. 

it is also known that small farmers In'ne- Although this limitation renders the re­

fit less froim the price support progran stilts iti Table 20 somew,hat inc('nclusive, 

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

policies 

I'rit, support 	 Fertliier Su|hidv 

Sha,e%ill I . n1%.I% Share, in Farns .as 

ProtI1 l't'( vol of Poroducer Perml of 

I .loln Sil' Inco .. Toi l ncolt. Total 

(i~t~r<I'lll)(I1wr( 	 ent) 

I , thlnl 1 ,i( ,.. 6-1.251. 016.25 

i-) 1( 'r, 11.7 1B.70 2-I.1 18.70 

" fill ,1,,(1 ,ll ( ,i 8 t i I)N 42. I0(.) ( 

h1)1,11 1(n () ( I())(l I I)10 .) 0(10 ).() 

+ Inhem~l.lill IB,ik h1w Ikv 11'.11l.,u11 hq +' Owl K,.Igulv -l'.hRop al. 

, 
I .. 1 ,'rl1 . 4 \I II 4 441' 44I' t4 i 44 .l..tlllli' lhit ,1 t.,IIt l I+l .ilj'\ 	 h;i(l tr d lu, 1 11 s ih , q II.)i4)11i

,
,I 1,1 1d ( ll) t l -Ill l h I l I 't+ li g 1 1 I ll .h r1, 1),l\ h .1 h Illl 1 1 4 . 
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it is unlikely that the direction of distri-
butional impact of the two alternative 
policies Woull sulbstantially c:hange even 
if one could inc(orporate tenurial relations 
in the analysis. 

Conclusions 
This chapter has examincd the relative 

efficiency of price support and fertilizer 
subsidy )olicies in increasing production 
of rice by half a million tons. 

The results show that the tot,l social 
benefit is substantial andi po)sitiv unler 
both programs, but that the net social 
benefits are negative fo~r the price suppo)rt 
program. The low price elasticity of rice 
)roduc:tion, substitution of rice acreage 
for jute in a tight land SUply situatioln, 
and a high degree of self-sufficiency in 
fertilizers, all contribute to the relative 
superiority o)ffertilizer subsidy p)licy (over 

price suplport p)licy. The budgetary bur-
den of the price spi1)1)Ort po)icy 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 tlhat it is no longer 
superior to the price support program. 

The distributional implications of the 
two I)liCies, alth(O)ugh sonlewhat illcon1­

clusive hecause of inadequzate data, tend 
to show that fertilizer suLbsidy is more 
egalitarian that the price StI)llort policy. 

To imicrease rice production by half a 
million tons Only through an increased 
use of fertilizer would re(ltire redlucing 
fertilizer prices from their )resent level 
ifTk 50 per maundl (weighted average for 

all kinds )f fertilizers) to abOuit Tk 25 per 
maundl. This policy would still be socially 
profitable, although it would require a sub­
stantial lbudgetary allocation for fertilizers. 

llowever, if there were a constraint ii" 
fertilizer supply caused by an increase in 
demand at present fertilizer prices, the 
p)licy implication then would be to allo­
C;ate 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 estinating the quantities of ration 
foodgrains received by each income 
group, it is assumed that ration qLuotas 
were drawn by all cardholders. It is also 
assuned that the incidence of false ra-
tion cards, if any, ispropoitional tothe size 
of the various income classes. Occasional 
house-to-house checks have established 
the existence of false ration cards, and 
aggregate data corro)borate this fact. The 
'197").74 I)OIpulation in the statutory ra-
tioning area accounted for 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 
statistics are co , ct, 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 p))ulation in various urhan and 
rural income groups reportel in the 1973-
74 -lusehold Survey were the basis (,f the 
analysis. The analysis examined two types 
of alho cations: allocati(ns between rural 
and urban p)pulations, mnd alhlocations 
aiiong income gr()LIpS. Statutory rat ioning 
is limited t five cities, and therefore en-
tirely allocat(,d to the urban group. M)odi-
fied rati(ning is meant f mrhboth urban 
areas OLItside tIhe statutory areas and 
rural areas. The analysis allocates niodi-
fied rationing hietweei Urban and Irural 
areas oni the hasis ,f actual data from the 

v,' in Ili Agr muliu' and Rv\ vimI(' I)vmrlmr 

6 rgfst i Ing li 

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 1973-74. The third 
largest category, government employees 
outside the statutory areas, was allocated 
)etweenlUrban and rural areas in the pro­

po.tion of 25 to 75, respectively. This 
proportion ismade based on the dispersal 
of government employees in the Agricul­
ture and Revenue Departments12 in urban 
and rural areas within a district. 

Primaryschool 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 statuto.ry rationing, are excluded 
from this category. The (uLiantitie. in the 
large industrial employers category are 
allocated in the same manner as those 
for gorvernment employees. 

Ii the case of statutory rationing, the 
cistrihiutio)n amiong vario()s income groups 
is made acc)rding to the proportion of 
the Urban p)pLation in each. This is 
based oin the rule of a fixed quota of ra­
tiori )er card for all ilr the statutory areas, 

li allocating modified rationing inl the 
urban areas, no) taxati)n)criteria to ex­
cIluCe taxpayinig inco me groups is applied. 

"nk%%vr ti'( I niy h ,, g4 )% (hImuluul lhtvm1e '),rl , m ­II 
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Altholugh Iow income groups who pay no 
tax are stipIIOsecl to have priority access 
to modified rationing, it was O)bserved in 
the Mymensingh town area that this rule 
was riot )eing folhved I cause of the 
coniplexiti(,s of assessing inconie levels. In 
rural areas the critrion is easier to apply 
hIecause, of land tax systenIs. [le iUpper 
income groLIpS are (,xclucIL from mocdi-
fied raticning inl rural areas. The cut-off 
point is determinecd (Oi the basis (if in-
co)i, per earner in e'ach income class as 
forund( in the I IOIushOld Survey and by the 
legal limit of taxa!le i11(')e, 

flhe oouantities in the go v(rnment era-
ployces catego ry are clist ribUtec amIoimg 
varioLus incOme gr-oups accOrcling to the 
proilpO rti(In)1f goiveninint enri)loyees in 
varioLIS in gro 1h oIstrihutioinmOnleil)S. 
of government employees by scales of pay 
was ObtaineI froim the Estahllishmnt Di-

vision of the government, and was linked 
to the inconeclassifications of the IloLISe­
hold Survey liy assuming that employees 
are at miclpoints of their pay scales. 

For large in(Itstrial employers, the wage 
range of skilled anl unskilled laborers is 
linkedl to) the main income classifications. 
The total qjuant ities Under this category 
were equally divided aniong this limited 
number of classes. Although the priority 
catego ry of ration is meant for jails, hos­
pitals, and police and army personnel, 
lost jails and hospitals are located ill ur­

banrareas, a SLibStaritial part of police and 
army personnel (i riinchLing horder forces) 
is stationed in rural areas. This category 
is therefore split equally hetweei urban 
and rural, and the distributiorn among 
vari itlS inco mnie grolpS is (one in a man­
rier similar to the case of government 
employees. 
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APPENDIX 2
 
SUPPLEMENTARY TABLES
 

Table 21 -Comparison of dome~Lic and international prices of rice, 1964-65 to 1976-77 

International Domestic Whole- Ratio of Domestic and 
Year Price' sale Price International Price 

(1k/ton)' (US$/ton) (1k/ton) 
190.1-65 493.8 103.3 737.3 1.49 
1965-66 596.0 113.95 898.6 1.50 
1966-67 749.8 125.80 1,136.6 1.52 
1967-68 730.7 137.60 1,053.0 1.44 
1908-69 767.3 137.75 1,144.4 1.49 
1969-70 698.2 115.45 1,130.2 1.60 
1970-71 565.5 9-1.80 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 3,004.3 287.65 3,760.8 1.04 
'1976-77 2,338.0 191.00 3,619.0 1.51 

Source: Data taken from International, Rice Research Institute, Wordd Rice Statistics (Los Banos, Philippines: IRRI, 
1970). 

P'rices in finlanc(ial aers are averages of two adjacent calendar y'ears. 
Refers to f.o 1).price of Thai 35 percent broken rice under governmen t to government contract. Domestic wholesale 
pric( should I:rcoml)are(l with the cii. price %hich generally is 5 to 7 percent higher than the f.o.b, price. 
I he exchange rate is estlimated using ti' argunIeots in the "purchasing power parity theory." The formula is as 
follosvs: 

= /pl /Phl
tJP lP )(11h 

where Etland [to represent the rate of exchainge in period tland the base period, respectively, and Pa and Ph 
represent the levl of prices in Blangladesh 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) 

Per Capita Ration Distribution 
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 

jIb) (lb/capita) (Tk/maund) (Tk) (Tk/maund) (Tk/maund) 
1960-61 345.4 13.9 6.0 29.30 362.5 23.75 18.12 77.5 
1961-62 333.5 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 84.3 
1963-b4 347.3 11.6 6.8 28.96 385.3 23.75 13.58 85.5 
1964-65 332.5 9.0 8.9 29.80 383.7 25.40 12.40 92.6 
1965-0b 320.3 15.2 19.0 35.95 388.6 26.13 13.53 85.3 
1966-b7 286.9 14.5 17.8 46.10 389.4 28.22 18.40 93.3 
1967-68 324.9 10.9 18.2 42.50 399.7 30.17 20.66 93.7 
1968-69 321.9 10.3 19.8 46.23 406.2 30.80 20.38 97.3 
1969-70 331.7 11.1 25.1 44.78 409.9 30.40 19.80 100.0 
1970-71 300.4 13.4 25.7 45.30 394.1 30.00 20.80 106.5 
1971-72 - - ­

1972-73 270.9 12.8 66.4 89.60 143.9 35.0 25.0 255.5 
1973-74 310.8 3.6 47.2 120.50 285.8 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 32.5 153.83 345.4 80.0 60.0 356.5 

Sources: Bangladesh. Bureau of Statistics. Statistical Yearbook of Bangladesh. 1975 (Dacca. 1976): 195-295 Mahiuddin Alamgir and L.I.I.B. Berlage. "Foodgrain (Rice and Wheat)
Demand. Import and Price Policy for Bangladesh." Bangladesh Econormic Review 1 (January 1973): 25-28: Bangladesh, Bureau of Statistics, Economic Indicators of 
Bangladesh. Vol. 4 (Dacca, 1977): 18-59; and for 1975-76. data from various unpublished documents provided by the Bangladesh Bureau of Statistics and the Bangladesh 
,Ministrvof Food. 

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/nionth) 

1-(q() 0.49 0.69 1.37 1.41 1.38 -0.68 
100-149 0.50 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 0.51 0.47 0.66 0.x3 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 0.30 0.23 0.20 0.57 0.13 -0.05 
2,000 and above 0.27 0.12 0.05 0.46 0.0 0.0 

All Bangladesh 0.47 0.37 0.51 0.75 0.41 -0.19 

Based on ooul)le hog-inverse (onSUlll)tionl fum tion 

Calorie elasticity refers to 1alfood iten.I, 

Estimates of rire elasti( are on the Sltsky equ'Iation, which relates comlensated and urnconm1ersatedities a,,sed 
price and cros, pri(e elasticitis and income elasti(:ity, for the deviation )rocedure and its ernlirical application 
see John W. Mellor "Agri(cultural Price Policy and Icon(i Distrihution in Low Income Nation.," World Bank Staff 
[aper No. 214. (Washington, D.C. International Bank for Rec(onstruction andlDevelopment, 1975). 

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

Percentage 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 11 

5 acres and above 42.07 51.06 82 

Total 1(00.0 1(OR0 100.0 

Bangladesh, Bure,, oif Statisti(s. lawr Survc of Agricultlr, I(i7-hl, Seventh Round (Dacca, 1909).
 

BIanglh.h, iephirtment of Agricultural Marketing, "Survey on Padd Sales in iheAtamn Season of 197.3-74,"
 
Do ci, 1I174 (Minieogriihed.)
 

72 



APPENDIX 3 
A NOTE ON METHODS OF ESTIMATING 
DUPLICATION OF RURAL RATIONING 

Household Budget Allocation Qri = 	 quantities of ration rice bought 
in the first installment by theA household's fooclgrain budtget (IBFi) isihreesnaveouhld 

give sothatQrl 	 ith representative household,given (1that 	 r 
BSOi 


ri+ Ewi, 
where Eri and EwNi are the total expendi-
tures on 	 rice andi wheat, respectively, by 

a representative household in the ith in-
come group-the income groups varying 

from 1, 2. 5, in ascending order of 
inconle. The Household Survey provides
quantities of rice (Qoi) and wheat (Q0) 

consume(] by different income groups.
m )Therefore, the price per unit of rice (Pr
rw 

and wheat (Pm.) consumed by different 
household groups can be estimated by 
dividing the Eri and Ewi by the respective 

° r
and Qi Budget equation (1) can be 
rewritten as: 

Bl3F= 	 O .p1 + QO . pm1.ri r wi -Wi 

The initial budget equation is estimated 
for each representative household using 
the 1973-74 1Household Survey data. 

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

S = BF, 	 - (Iqrl pr + QrlY pr I 

+ IQll + Qml pi 1)
n - 1wi (2) 

where 

QEi = 	 quantities of ration wheat 
bought in the first installment 
by the ith household,=Prr ration price per unit of rice, 

pr = ration price per unit of wheat, 
w 

QrVl o _q 
market rice bought by the ith 
household in the first install­

ment, and 
m 	 qIuno e orl 

=
Qwi Q wi) 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 < Qriand Ql<-QwiQri 


aQ Qrii o0 

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 

log C = a + b 1 + dlog YR, 

where C is the expenditure per capita on 
foodgrain (rice and wheat) and YR is the 
total per capita household expend iture. 
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MPC of a given household is estimated to 
be 

= + i 

The estimated consumption function for 
Thecuestimad const fpositionscalculating MPG was 

IogC = 1.809- 17.683l 

(t values) (6.033) (-6.243) 

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

MPC i was adjusted to include ration 
M w aub 

income, i.e:, MPCi = (- + d) Yiwhere 
yi i 

Yi is YRi + Ysi and Ysi is the per capita 
ration income of the ith representative 
household. Therefore, (MPCi)Si is the 
amount spent to purchase additional 
foodgrains, and (1-MPCi)Si is the amount 
spent on additional nonfoodgrain 
commodities. 

If ration availability of rice (Q) and 
wheat (Qr .) is greater than the tirst ra-
tion purclhases (Qr and Qr.), the house-
hold would undertake additional pur-
chases from the rationing so that 

Q rl = -rQrQri -"Qri' and 

Qr2 -r rl 
wi Qwi - Qwi' 

where Qr2 is the additional rice purchases 
and Q' is the additional ration wheat 
purchases. 3 The remaining surplus, i.e., 
the amount equal to 

r2 .r r2 r 
i °(MP i) (Si) -([QPri + Q pw) 

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

If the above condition is not fulfilled 
(ie -ri and Qr.= Qwi) then the 

surplus equal to (MPCi) Si is assumed to 
be entirely spent on market rice. 

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

When the ration availability of rice and wheat Qri. 

sistent with the resulting composition of 
consumption after rationing. All resulting 
compositions of consumption show theproportion of wheat not below 28 per­

cent, which is close to the original com­
before rationing. The determi­

nants of the composition of foodgrain con­
sumption could be numerous and com­
plex and the Household Survey data for 
asingle year would not yield any depend­

able relationship in this regard. 
The quantity of additional market rice 

purchased(Qri 2) using the amount (MPCi)
Si is estimated as follows: 

(-Qm2 Si_(MPGi) 

( r2) = P i)
 
ri
 

where P91 isobtained 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 rice 
consumption is equal to Qr + Qr2 + m "2;/tl o SI I i of llea
 

-rP. + -m ri ri 
isequal to QrB. + Qr2 . + Qfmli; and do­- wl-Wl-Wmestic procurement (DP) isequal 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 
consumption underthefive income classes 
came mainly from works program sources. 
All rice was assumed to be purchased 
from market in the initial position. 

is greater than or v(lual to the initial levels of co nirnption 
of rice and wheatI (Q, Q0 ) the purchases from the open market in the first insiallnient (QI1iI mdl Qmil,) WOtn 
be zero, ri w ri WI 
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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 prodlucer 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.i.f, 
Chittagong, are based Oin quotations fr 
25 percent broken f.o.b. Bangkok plus 
shipping charges. lhe Chittagong price 
of rice climbed from US$ 140.70 per ton 
in 1909-70 to about US$ 490 per ton 
in 1974-75. Prices canie down to about 
US$ 200 per toil by the end of 1977. This 
istaken as tie normal level of world rice 
price. On this basis, the c.i.f. Chittagong 
price of imported rice is 1k 112 per 
maund at the official exchanige rate of 
$1 = Tk 15. Taking into account the 
estimated marketing cost of aboUt 24 
percent of retail, the retail price of im-
IortedI rice woiulI be hnLut Tk 146 per 
maund. 

Jutelrice:The aiiiounC(ednlinlimLui price 

of raw jlute at the farn gate, supported at 

the farm level, varied from Tk 85 to I(X) 

per Im1i(l111dfor average qLiality jute. We 
assie1k ())per malind as tle fairm level 
price. Ihe export price f.o.b. Chittagong)
for raw jute in 1970-77 was ah(ut US$ 
:144 per toin (Tk 192.5 per n Ihe1au0I).tax 
rate oin raw jute export is assumed to be 
1k 303 per metrid t(). 
Prices of Frtili(ers: At priesent Bangla-
desh meets its requirelient of nitrogen-

OuS fertilizers from domestic produc­
tion and imports almost all of its phos­
phatic and potassic fertilizers. Even 
though tle governnent is in the process 
of constructinga urea factory inAshugani, 
it will be some time bef(ore itwill be con­
pleted. ThLs 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 dormestically produced fertilizers. 
The (:Lirreiit world price f.o.b. U.S. jIgulfj, 
Japan, Canada) of urea ranges fron US$ 
"115to 130 per ton. The price of murate of 
potash ranges fromi US$ 50 to 60, and the 
price of triple superphosphate is US$ 114 
per ton.74 Taking the mid-points of the 
price ranges and making a weighted aver­
age (using the proportions Of Lirea, phos­
phatic, and potassic fertilizers presently 
LSed 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 C(ast), the u,.i.f.Chittagong 
price of fertilizer is estimated to be US$ 
142 per metric ton. Addiing the cost of 
distributioln at the rate of 25 percent of 
c.i.f. cost at 1975-76 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 50 per 
mail.I. 

14 Intrriti il n If, ri r h )nI u iniiw . w)Illmjdihl Iu ,, id Iriuu Ir lnj,16-iml N(iKC 66/77 

(\V guin,luu I)(', IIRI ), 1177, 
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Price Elasticity (f Rice Production: Two 
studies have addressedl the (Liestion of 
how rice pr()c LIcti(n res)ondls to higher 
prices in Ilanglad(esh. \ relatively recent 
stuih/yl~y Cunini gs, uisinrg the tirue series 
data by district, estimated the short-run 
price elasticity of rice acreage to be 0.13. 
li a separate stcly/ Hussai n obtainre(l ap-
proximately the same estimate. The pres-
eit stuldy adjulsts this estimate of price 
elasticity of i)rolcuc:tioni. As rice )riCes go 
up, IprodLucers have an incentive tofarm 
more intensively, applying additional 
fertilizer to raise vields withlhuLt increasing 
acreage. The armliit b which yields 
will clirih as a result of higher rice )rices, 
the price elasticity Oif rice yiells, is cal-
culated bV multilflVing the demand elas-
tic ity tor fertilizers with respect to rice 
price timiCs the Ir(luctioln elasticity of 
fertilizers." he price elasticity of rice 
prIrdUCtin thIs cal(ulatecl woIrks ()ut to 
le ).18. IEstimates of price, (lasticity of 
rice acreage in India and ()ther Asian 
C((Untries are not wice'ly apart fr(om this 
estimate. 
Price LlaRticitv of l)e'inand for I'rtiliers: 
Very limitch infoirmation is available on 
price elasticity fo r fertilizers. A study 
cisinrg time series data ('stimated sh)rt-
rnll pric(' elasticitv (f demand fo irfertili-
zers at -0. 4.16 faking the estimates (if 
marginal physical pr IudLICt (MPP) of f('r-
tilizer fro m a prc luction frunictini, arid 

II W I, Ow 111,tI m'til 

A ­

.	 : tI~lll llll,llll 

i 1(ll ,lumnu l 

t.., \11.,1(1dIn10.11s1.11 

i I .IfI l(r 

1ujlj it idul A i,.h uOwturn m d 

.1id X i 

t~l lt'l l~l ' l', e d 1111I11 I. 
I \ hil mli nllI s 

14,1iq~l N-Hih/elI 	 bn n j 

PI ll~l/h(.l Innurn' 

It% .'-kIl),11tllij.11' -1%1111Ir.lw Iqt1,1U(l HI I ,In l hv. nmlh,11'"Wi) :- .1h)("j l ji,1)v 
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i),nn4 	1i iiurn1glnih~I 
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settirg tihe narginal vIl prodcct (MPP 
iiiultiplie(I by price) equal to fertilizer 
)rice, Oine can derive a clenaicl schecln le 

for fertilizers. Usirg a production func­
tic n analysis of rice, the elasticity of such 
a clemIiancl curve is estimated to be about 
-1.0. I3ecause, it is based inan assuip­
tin Of perfect behavior, which is most 
likely to be vioUlated in the risk-prone area 
of IBangladesh, this estimhate may be taken 
as anlplpr limit tothe elasticity estiniate 
with the true estimate prolalily in be­
tween -0.34 to - 1.0.11 For th(. present 
analysis, the elasticity estimate is as­
suiMecl to le -0.5 hOtlh for rice anid jute. 
Production El.ticity of Fertilizer:This is 
defined as the percentage change in pro­
dluction because of a percentagechange in 
fertilizerapplicati n (dQ/dX)(X/Q). Based 
on proCluction functioln analysis (2), these 
estimates are for rice, 0.104 and for jucte, 
0.0.where Q is the per acre production of 
rice and X is the per acre application of 
fertilizer. 
Price Elasticity of Jute Production: lian 
(arlier work by Rabbani,"I the short-rii 
elasticity estimate was 0.4. A recent study 
employing the same methodology as Rab­
liani's, but with recent data, estimated 
the shcIrt-ruli price elasticity of ijite acre­
age at 0.21 .9 W Irking with the recent 
data, Rablaii and Flussain camre oLit with 
an elasticity estimate of 0.22, arguinrg that 
structural change in tle jute inclustry, mar­

,it a uindir uv. h n 'iIjd per ,ore (Q) i, equal io Q*. 

' 
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-\g~lu unlini'll I6's.nn 

IhIi[I rn u 

n I A mluit Iln / h.i/Inu / .. 1,nniuh i Gri( th, Its S ut'e, and Related Phlicivs 
11n(n(~i] 1i. P ,7 

snl'ihsn in lhls ldunn ('orhnIrisnIt ns." , rch Institut Sludi,%13g food l 

I huhutnnr u Siit lils 'iu ln in 

Ah I (l , 1#, ulgr,ImlnIl nlln Ii gI,I ) I IPI IfurI If I 

70 

http:RI.11.ii


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

The price elasticity of export demand 
for Iangladesh raw jute is assumed to be 
highly elastic, so that a marginal change 
in jute production in langladesh causes 
little change in the price in the world 
market. Studies by Repetto 8° support the 
assumption (uite closely. High supply 
elasticity of competing countries and 
overall competitio)n from synthetic sub-
StitUtes combine to make world prices 
Unresp)onsive to marginal changes in lute 
production ir llangladesh. Moreover, 
even a modest change in this parameter 
value doles not significantly change the 
results and the co1nclusions, 

Estimation Formulas for Price
suptiandFrtilizefrSsidy 

Support and Fertilizer Subsidy 
A simple power function with a con-

stant elasticity is assumedl for produc-
tion, demand, and supply function!;. lhe 
following notations are used: 
13 = Price elasticity of rice production 

(supply). 

a =Productio)n elasticity of fertilizerfrriet 	 o(PSfor rice.fo 

I = Production elasticity of fertilizer 

for jute. 
- e = Price elasticity of fertilizer de-

mand relating to rice as well as 
jute. 

13i= Price elasticity Of jute prochuc-
tion (supply). 

Other symbols n()t mentioned here are 
defined in the text ton Figures 5 an( 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 - -I). 

(PS 2) - Increase in ration subsidy (nega­
tive revenue) from import substi­
tution of rice; which isarea ABRT 
or (Pcd - Pw) (Qc - Qo) where 
Pd OPd, Ps = OPs, Pw = OPw, 
Qo OQo, Qc = OQc, and H 
OH- in Figure 5. 

(PS 3) - The relation between Pd and Ps, 
which can [)e estimated as Ps 
Pd(1 + K)',, where K = (Qc -

Qo)/Qo. 
(PS 4) - The increase in rice producer in­

come because of government 
support; this is area I3CLM, or 
area BCPsPd - MLPsPd, which 
is calculated as

(1 - mr) SPs 1,13dp - H IPs - Pd 1), 
-Pd)( - r) SiP c P -HI s 

where Ps and Pd are measured at 
retail levels and nir is the rate of 
marketing margin for rice as­
suled proportional to retail 
price, assuming a constant 

=elasticity supply function, Q 
cP 3 . where c is a scaler includ­
ing Supply Shifters.
 
igspl hfes
 

5) - The decrease in producer incomeljt ise u lo 
froi jute is equal to 

1
 
(1-- B IPjQjo - P iQjs), 

where Pj is the farnm level price 
of raw jute, Qo isthe production 
level of jute, and Qjs is the pro­
chItction of jute after price SLIp­
port of rice. Change in 0j is ob-

R0	obnhert RiitIul h. "Oplimhl ikiuri l,t w% ill the ShoJri ,and Liong rt, ,ri d ,i All)lictin i i'dkistln', hil Export 

Ili\, Ih. g,1rtiprli Iltrallr.ir IN rm %i1 1972) i1 '1ii25,,li (AtiUNti 
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tained through the following Fertilizer Subsidy 
equations: 

(FS I) - The fertilizer input required for a 

higher level of rice production(QrO - Qis)/Qio Pj - Pj oP(Qo-Qs) ( with other factors remain-Pro: '(Qc), 

where Pro is eqlual to (1 - nlr) ing constant; this is 
.Pd, and Prs is equal to (I- mr) Xs = Xo (Qc/Qo)1

Ps. This measures the effect of 
rice price support on jute pro- (FS 2) - The price of fertilizer (Pfs) that 
duction. would induce farmers to apply 

(PS 6) -- Net increase in prolucers' in- more fertilizers at the Xs level, or 
c01me; this is eCi1al to(PS 4) - _ I 
(PS 5). Pfo(Xs/Xo) Which iseclual to 

(PS 7) - Net savings in foreign exchange ­

iseqlual to the savings in foreign Pfo(1 + k) ea,where Pfo is the 
exchange from reluced import present farm level price of fer­
of rice Minus the f ireign ex- tilizer, and K is (Qc - Qo)/Qo. 

change cost Of net increase in (FS 3)- Increased use Of fertilizers on 
import Of fertilizer (increi e in jute at price Pfs, which isZs 

efertilizer for rice, decrease in Zo(Pfo/Pfs) ­
fertilizer for jlute), minus the (FS 4) - Fertilizer subsidy cost, which is 
valie of the de(reas(I expo)rt of equal to (Xs + Zs) (Pfw - Pfs), 
jute. Savings from reulued in- where Pfw = Fw + unit distri­
p~rts)f rice areequal to)Pw(Qc - bution cost. 
Qo). Net increase in Fertilizer (FS 5)- Increase in ration subsidy (nega­
use for rice (Xs) isequal to XO tive revenue) from import substi­

-(Ps/Pd 0 ' and for jute (Zs) is tution of rice; this remains at the 
eCILlal to same level as inthe price supportPijP- e 

Zo ( rI) (E program.
(FS6))- Producer income originates in 

Net in(:rease in fertilizer Use rice and jute sectors: 
(IXs + Zsl - IXo + Zol1) = AXZ Rice Sector: Producer gain = 

Fo(reign exchange (:)st isequal to (Pfo Pfs) Xo + (1 - mr) PcI 
f* AXZ • Fw,where f is the ia- (Qc - Qo) - Pfs(Xs - Xo). 
plirte(,I fertili/er as a percent of lute Sector: Producer gain 
total fertilizer demand (0.3), and (Pfo - Pfs) Zo + Pi(Qjs - Qjo) 
Fwv is the c.i.f. price of fertilizer. - Pfs(Zs - Zo), where Qis = 
Relucti n in jute export iseqLal Qio(Zs/Zo)d. 
to (Qjo - Qjs)lPjw, where Pjw is 
the f.o.b, price of raw jute. (FS 7) - Net savings inforeign exchange 

(PS 8) - Reuc(d go vernment rev'nue are equal to the savings from re­
from hower jute eX)ort; whiclh is duced import of rice mi nuis the 
equal to (QjO - Qis)t, where t is foreign exchange cost of in­
the eXl)()rt tax per unit of 0j. creased import of fertilizers for 
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rice and jute plus the value of izer to the total) is estimated to 
increased jute export, i.e., net be 0.48. 
savings = Pw(Qc - Qo) - Fw (FS 8) - Government tax revenue from in­
(IXs + Zs] - IXo + Zo])f + creased jute export is: (Qis -
Pjw(Qis - Qio), where f (the Qio)t. 
proportion of imported fertil­
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