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CHAPTER 1: SUMMARY

Bangladesh is moving in a sustained way towards rice self·sufficiency. Production of rice, the major

food staple of the ccunUj', has grown at a rate of 2.7 percent in the 1980's versus a population growth of

2 percent. For a country characterized by chronic food deficit for a very 10llg time, this is a remarkable-. ,

accomplishment. Even though.the country will continue to be importing wheat for the rest of the decade,

the gap between foodgrain requirements of the population and production is narrowing over time. The

process of growth has been increasingly stable over time, as shown by a declining coefficient of variation

of deviations of rice production around trend from a value of 5.s percent during the 1970's to 3.3 percent

in the 1980's. The sustained growth of rice production and its stability are related to the introduction of

high yielding varieties, mainly the Boro rice crop during the winter season, which has risen from 21 percent

of total rice production in 1972/73 to 35 percent in 1989/90. It was found that the two main rice crops

within one year, Aman and Boro, are negative correlated. This tendency to intra-year compensation

implies also a more regular..flow.of production and a changed pattem of seasonality characterized by

smoother price fluctuations.

The growth of production has been accompanied by an increasing reliance on the market process.

A series of reforms in the foodgrain sector has removed numerous controls and actively promoted the

development of markets. In some cases both an attempt to hberalization, and to privatization has been

carried out Both domestic and international trade of foodgrains and agricultural inputs have been largely

opened to the private sector and numerous food subsidies have been eliminated.

·This experience of growth of rice production and market development has been characterized by

some positive aspects, such as a relatively stable foodgrain price environment and a declining incidence of

poverty. Both inter-year and intra-year price variability have decreas~d substantially during the past two

decades, with the coefficient of variation of domestic rice price around their trend declining from a value

of 28.1 percent to about 7.s percent. The decline in variability of domestic prices was partly, but not

entirely, parallelled by decline in variability ofborder prices and international prices. Inter-year variability

of domestic prices has declined much more than for international prices. However, that has not implied

a complete isolation of intemational prices from domestic prices. Both domestic prices and border prices
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of rice and wheat were found to be cointegrated, implying a long tcrw. relation between the series. The

incidence of poverty and malnutrition also shows positive improvement, with the perccntage of people

having a diet less than 80 percent of the calorie requirement declining from about 50 perccnt in 1981/82

to about 30 percent in 1988/89 according to the Bangladesh Bureau of Statistics.

The degree of comme!palization in the foodgrain sector has grown tremendously in thc past two

decades, from about 15 percent of total production in 1972 to about 50 percent in 1990; at the same time

the ratio of public distribution in total marketed supply has decreascd from about 78 in the 1970's to 36

percent in the 1980's. The country is now also in u bctter position of financing the imports of foodgrains.

While the value of foodgrain imports r~presented about 54 perccnt of total foreign receipts in the Seventies,

it declined to 22 percent in the Eighties.

At present, many of the reasons given in the past for the existence of the Public Foodgrain System

seem to be less urgent. The changing environment characterized by sustained rice productioD and market

hoeralization call for a redefinition of the role of the Public Foodgrain System in the decade of the 1990's.

To this purpose, there is a need to understand the features of foodgrain markets in Bangladesh.

The analysis conducted in this study shows that rice markets have exhibited a remarkable capacity of

communicating signals of scarcity over time. Moreover, they have proved to be efficient processors of

information, without destabi1izing prices. The concern that markets may reuct in a very disordered way

generating excessive price variability, once the govemment withdraws its stabilization policy, is not

supported by the data.

Domestic markets have also proved to be fairly integrated spatially. Only a neg!iglole number of

segmented market links was found in a sample including weekly coarse rice prices for the 64 districts (zilas)

of the country. In most of the remaining market links, prices exluoit long term stationary relations, even

after common trends and seasonality are removed. About 60 percent of the magnitude of price shocks is

transmitted on average amoDg market links and it takes about 2.6 weeks. Road infrastructure was found

to be one major structural determinant of market integration. The effects of price stabilization policy on

market integration were found to be more complex. On one hand, stabilization policy has reinforced
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COmOVeDJent of prices at markets located in different district; on the other hand, it was found to slow down

the dynamic process of price transmission.

Notwithstanding the encouraging developments in markets and production, still many problems

remain. Poverty is widespread in the country, with too many people still lacking basic entitlement to food,

even if,the country is moving tQ;:Vard self-sufficiency in rice. The official estimates of extreme poverty are

in the amount of 30 million in 1988/89. The government can assist these people through a set of well

targeted distribution programs, such as subsidies, transfers, and employment schemes. Subsidies under the

rationing scheme have come increasingly under attack in the most recent years, because of the large

leakages to non beneficiaries. Direct transfers to the poor that are self-targeting, such as food for work

programs and ,'Il1nerable group feeding programs have been indicated as more appropriate thllL. broad

programs, such as food subsidies and price stabilization.

In the past, price stabilization was viewed as a desirable goal of food policy. Both programs to

support pri~tl.u'ougtl. domestic procurement during the harvest months and programs to put a dQWDward

pressure on prices during the lean season have had a negligible effect on prices. The; effect of price

stabilization on producers and consumers economic welfare have been found to be limited, even if aversion

to risk on the part of consumers and producers is taken into account. From the point of view of poverty,

price stabilization has also a rather negligible effect; the analysis shows that rice price stabilization is not

able to reduce neither the number of poor nor their average calorie gap below the poverty level Only the

distnbution of poverty is affected, eliminating the extreme deviations below the poverty level However,

the implementation of efficient price stabilization is quite complex and its cost may well outweigh the quite

limited benefits. Finally, even though the contnbution of policy to the decline in price variability has been

important, counting about 40 percent of the total reduction, the remaining 60 percent has been the result

of various other factors, such as the technological change leading to a more balanced intra-year rice crop

production and development of efficient markets, in which the useful function of storage to moderate price

fluctuations has played an important part.

The prospects of continuous growth in rice yields have been examined within the context of a

simulation model where demand parameters for both rural and urban population and different income
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groups have been used. Coupled with available estimates of supply response parameters, the prosl'ecLS of

rice surplus appear moderate. On overage, only 157 thousand metric tons of rice surplus would result if

current prices were to prevail. If prices are let to adjust, only negligible price decline would result. That

is also the case in the more favorable scenario of high growth of rice yields. Domestic demand will be

capable of absorbing the incr~ased rice surplus without an appreciable decline in price. The analysis of

the proposal of supporting rice prices through procurement of domestic production has led to the

conclusion that even massive increases of domestic procurement would result in very small price increases,

while, at the same time, causing serious capacity and budgetary problems to the government.

The prospects for exporting rice are more interesting. Even though international markets of rice

are very thin, the major exporters have been able to improve their share of world exports. In the most

recent period, Bangladesh has shown a dynamism..in rice production even superior to the first five

exporters. The analysis of various comparable varieties of rice produced domestically and internationally

has led to the conclusion that high quality of Banglad~hi rice have a comparative advantage. The

implication for food security have been examined in the case of swap arrangements whereby rice of high

quality rice are traded in exchange of wheat in intcmational markets. It was found that export of moderate

quantities of high quality rice has positive effect on aggregate foodgrain consumption, without

compromising the food security of the poor.
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CHAPTER2: INTRODUCTION

MOTIVATION

Growth of rice produ~tjon in Bangladesh has been sustained throughout the two decades since the

independence of the COWltry in 1971. The introduction of modern technology has increased yields and

changed cropping pattem..~ thanks to the adoption of modem yielding varieties. The country has been able

even to accelerate yield growth during the 1980's, notwithstanding two of the worst floods of the century.

Productivity growth, as measured by improvements in aggregate yields, has been very high in the most

recent years, even in comparison to the five main rice exporters, namely Thailand, USA, Pakistan, Vietnam,

and Myanmar. The economy seems to be moving toward mce self-sufficiency; a remarkable

accomplishment for a country characterized by chronic food deficit. At the same time, the recent

.move in many developing countries toward a heavier reliance on the mlU'ket, and a progressive removal

of regulatory measures that directly and indirectly control the operations of the food markets, has also had

an influence in Bangladesh. A series of reforms in the foodgrain sector has removed numerous controls

and increased the reliance on the private markets. In some cases both an attempt to h"beralization, and

to privatization has been carried out. Elimination of food subsidies, withdrawal of restrictions to both

domestic 'and international foodgrain trade, h"beralization of imports and distn"bution of fertilizers and

irrigation equipment are some of the major accomplishments. This process has not been accompanied by

the negative aspects that have characterized some other h"beralization experiences. Food prices have been

relatively stable and poverty has shown a declining trend.

Notwithstanding these remarkable successes, large segments of the population arc still food

insecure and the extent of extreme poverty is very considerable. People have gained from productivity

growth. However, the gains arc still limited, given the extremely low initial conditions of the country, with

its vast poverty, low material resource base, and high density of population.

The movement toward rice self-sufficiency coupled with a rapid process of h"bera1ization opens

many questions regarding the role of markets and public sector in the foodgrain system. There is a
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concern that price instability will result because of structural deficiencies that impede the effective

functioning of the market. Even gains in productivity growth are an occasion for cor.cern, when they are

seen as the cause of lower rice prices that may hurt producers.

Within this new environment, it is not clear how still relevant are some of the objectives of food

policy as laid out in the past, namely price stabilization and price support to procucers. New functions,

such as those related to the promotion of exports and a facilitating role in the marketing of foodgrain, are

becoming object of considerable interest.

OBJECTIVES AND MAIN ISSUES

The main objective of this rel?ort is to investigate the changing role of government intervention

in the foodgrain markets when the country is moving towards rice self-sufficiency. To this purpose, the ....

study will try to understand the performance of markets and public sector within the context of a growing

rice production.

The relation between focidgrain markets and government has been evolving over time, developing

from a very heavy control of the sector to a progressive hoeralization of many functions. The relation has

been influenced by the evolution of the Public Foodgrain System. Since its inception in 1943, the Public

Foodgrain System (PFS) in Bangladesh has evolved into a complex set of policies. Initially, the system was

essentially subsidizing food distnoution to urban consumers under the rationing systemj during periods of

natural calamities and severe crop failures, relief distnoution to rural people was also undertaken (see

Hossain 1989). In the period after independence it has expanded to include several activities ranging from

public distribution to price stabilization, from domesticprocurement to commercial foodgrain imports, from

distnoution of modem agricultural inputs to agricultural research and extension. Each of these activities

bas various goals, often overlapping. For example, domestic procurement has the objective of supporting

prices, replenishing public storage facilities, and stabilizing prices.

Four specific issues will be examined in the following chapters.

First, the study will address the issue of how effective private markets are in transmitting

information over time and over space. Too often, hoeralization or intervention policies have been
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advocated without knowing the extent and the eCfectiveness of the market system. In this study the market

is considered as a process whereby goods are exchanged and information is disseminated. This process

whereby the information conveyed by price signals is transmitted allows agents in the economy to take

decisions largely without the need of a centralized mechanism. It is often claimed that markets in many

developing countries are not'W~ functioning. Market failures may result as a consequence of the presence

of externalities, public goods, imperfect information, non-competitive structure, and inr.omplete markets,

such as those for insurance and futures. In these cases, public intervention may be beneficial to the welfare

of the population. ~ an example, public foodgrain distribution system may be advocated as the result of

the incapability of the market to provide for a safety net for poor consumers. Moreover, markets have

been often cousidered responsible/or aggravating the instability arising from crop failures. There is some

evidence (see Rava11ion 1987) that markets during the Grent Famine of 1974 have not worked efficiently.

The arbitrage function of markets over 'time and space was characterized by destabilizing speculation and

failure of market integration. An effective public intervention has to take into account to what an extent

markets are capable to process and transmit information without creating instability in the system.

Second, the issue of price stabilization will be analyzed, in order to understand its relevance to the

overall goals of food policy. Price stabi1ization has been considered in the past as one of the main

objectives of government intervention in foodgrain sector. The desirability of this goal was based on the

perceived positive welfare effect on both producers and consumers. In the past, price stabi1ization

objectives have been implemented in various activities including domestic procurement, imports, and release

of foodgrains in the market through either open market sales or ration shops. The management of public

stocks was the chosen mode of affecting the availability of foodgrains in the market and te .:1f1uence prices.

However, it is not clear how beneficial these activities have been to its intended beneficiaries, namely poor

consumers, and farmers.

Third, the study will examine the prospects of declining rice prices and the concem that the

elimination of price support policies such as procurement will put a further pressure down on prices.

The prospects of declining rice prices have to be evaluated within the context of both demand and supply

movements. The case for the long term decline may have been exaggerated, due to a failure to take into

L
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account both supply and dcmand factors. Moreovcr, thc cffcctivcncss of dClmclitic procurclDent as a way

of supporting rice priccs deserves furthcr consideration. Its past success in supporting prices has been

questioned. The function of domestic procurement is sometimes rcgarded as mainly ont: of replenishing

public storage facilities in order to carry out thc distribution policy Clf the govcrnment. The recent

elimination of rural rationingJollowed by the elimination of other channels of ration distribution, has

already started to put pressure on the accumulation of public stocks. Unless countervailing measures are

taken, the pressure on storage capacity and fiscal cost can become too high, if domestic procurement or

imports nre not reduced at the same rate as the public distribution. The enormoUS amounts of domcstic

procurement of rice in 1989/90 and 1990/91 are good examples of the high cost involved. This hus put

procurcmcnt activitics undcr a scverc scrutiny leading to proposals for both a massivc restructuring of thcir

opcrations and a drastic rcduction of their lcvel

The fina1 issuc is to examine the prospects for rice czports. If the likcly situation at thc cnd of

the decadc ~ one of moderate rice surplus couplcd ;vith whcat dcficit, somc attcntion should be. gi,yen to_

the possibility of tradc of foodgrains. Tolal foodgrain consumption may be increased by swaps of rice for

wheat'in the international markets. The recent opening of trade of foodgrains to the private sector is a

positive movement towards the goal of making international markets accessible to thc :privatc scctor. That

may contnbute to improve the food sccurity of the population. The important aspect :.n this contcxt is thc

ODC related to the quality of rice that will have a comparativc advantagc in interMlional markcts. Givcn

the paucity of.information available on prices of different rice qualities this question deserves careful

consideration.

The Conceptual Framework

In order to address these research issues on market performance, price stabilization, and prospects

for price and czports, it is important to understand the linlcs between private markets and the Public

Foodgrain System (PFS). These links are illustrated in figure 1. Policies affecting the foodgrlli.n system

have to take into account thc interplay among three main systems, namely the domestic marketing system,

the public foodgrain systcm, and thc rest of thc world. The marketing system has the main rolc of

traDSfcrring grain from producers to consumers through transport, storage, and processing activities. When
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foodgrain trade is allowed, tbe marketiDg system will aho transfer or receive grains from the rest of tbe

world. The relit of the world IIct. upon the domestic foodgrain sector lDainly through international trade

and food aid. The public slocks are augmented by domestic procuremenl, food aid, and commercial

imports, wberellli tbey are decrelllied by open market sales, transfers, subsidies, and exports. These stock

operations·are supposed to m~ct several of goals of food policy, namely food security, price stabilization,

price support for producers, and poverty alleviation, whereas the goal of food self sufficiency ant'

productivity growth arc the main objective of input policy and research and extension policy. However,

each policy has multiple links and objectives. Domestic procurement, for example, serves the objectives

of price support to producers, but can also be used to stabilize prices. Price support to producers and

price stabilization may also serve the purpose of increasing productivity. Productivity growth, in turn, will

contnoute to the food security .of the country and of the poor. Finally, the overall performance of the

foodgrain sector is affected not only by the direct links between the PFS and the private sector. It clearly

depends both on the macroeconomic environment (exchange rate policy, credit policy, monetary and fiscal

policy), and on the development of adequate infrlllitructure.

Chapters Outline

Chapter 3 giVell the context of foodgrain production and Public Foodgrain policy in Bangladesh.

It reviews production trends of major foodgrain crops and the salient features of foodgrain policy. Chapter

4 examines the efficiency of rice markets over time and their integration over space. It introduces a model

of storage and tellts the hypothesis of destabilizing speculation and informational efficiency; then, it extends

the analysis of markets from a time to a space dimension, by studying how the information conveyed by

price signaIs'is transmitted from one market to another in a specified geographical area. Chapter 5

analyzes the effew of price stabilization on welfare and poverty on various groups. Chapter 6 relates

projection of the foodgrain situation to the relevance of the concem that the elimination of rice price

support may result in a heavy fall of prices. Moreover, it examines the prospects for foodgrain trad~.

Chapter 7 gives the conclusions and policy implications.
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CHAPTER 3: TIlE CONTEXT OF' PRODUCTION AND POLICY

INTRODUCTION

Two main features of the foodgrain sectors in Bangladesh have emerged in the past two decades.

First, a sustained growth of rice 'p!oduction has moved tbe country toward declining food gaps. Second,

policy has removed several constraints to the operations of private markets and reduced the presence of

government intervention in the sector.

The purpose of this chapter is to provide a basis to understand the operating environment of the

foodgrain sector, by documenting the characteristics of this expericnce of production growth and policy

hocralization. After presentiag some'basic features of foodgrain production in Banglarlesh, the chapter will

focus upon production and price trends. Then, it will givc a descriptive analysis of thc main components

of foodgrain price and public distn'bution policy.

FOODG~PRODUCTION

Despite the rapid decline of the share of agriculture in total GOP in the Bangladesh economy,

from 60 percent in the early 1970's to 40 percent in the late 1980's, the country is still heavily dependent

on agriculture for its growth. About 60 percent of tho labor force was engaged in activities directly related

to agriculture in 1985/86 according to the 1985/86 Labor Force Survey. However, in comparison with

other low income Asian countries Bangladesh has one of the lowest records in terms of agricultural growth

rate. According to the World Development Report (WDR 1992), during the period 1980-90 Bangladesh

agriculture grew at 2.6 percent, versus a growth of 3.1 percent in India" 6.1 percent in China, and 4.3

percent in Pakistan. Because of the large share of agriculture in GOP, that also implies a low growth of

GOP. In the period following the constitution of Bangladesh as an independent country in 1971, total

growth rate of agricultural GOP has been 2.76 percent, slightly higher than the growth rate of population

of 2.16 percent during the same period. Within agriculture, the crop sector has still the main share,

providing about three fourths of the sectoral GDP.

p
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Main Foodgraln Crops and Prices

Cereals provide over 7S percent of crop production, contributing about 2S percent of total GDP

(see BBS 1991). Rice and wheat are the two main foodgrains in Bangladesh. Whereas wheat is harvested

during only one season, between March and April, rice is produced and harvested during morot of the year.

Within'a year three main croplJU'e grown. They arc called Aman, which is harvested from :November to

January, Boro, harvested from April to June, and Aus, harvested from July to September. Aman is the

major crop. In the last few years, though, Boro has been increasing very rapidly from a 21 percent share

of total foodgrain production in 1973 to an estimated 3S percent share in 1989, largely due to the diffusion

.of high yielding varieties (HYV) and the extension of irrigation facilities. Aus and Aman shares have

declined commensurately. Therefore, rice production is now more evenly distn'buted during the year,

causing. arrivals in the market to occur more smoothly.

This change in production is reflected in a change of price seasonality, characterized by two main

peaks within the year, one before the Aman harvest, and the other before the Boro harvest ,(seeJigures, _

2 and 3). Harvest prices of both rice and wheat, deflated by the index of wholesale prices, have declined

slightly during the past two decades, at a rate of 1.5 percent (see table 1). The decline has occurred mostly

during the Eighties, and has been associated with higher growth of rice yields during this latter decade.

The relative price of wheat and rice has not exh10ited any definite trend.

Growth and Stability oC Main Crops

Over the period 1972/73 to 1989/90 total rice production grew at an exponential rate of 2.54

percent, without marked difference, in the growth rate of the two decade of the 1970's and 19SO's. Most

of the growth of rice production in, the SO's was due to the growth of Boro production, which is mostly an

HYV crop (see table 2 and figures 3-5). In the case ofAus a substitution ofacreage towards Boro explains

the declining growth of this crop. Wheat has witnessed a remarkable growth over the two decades of the

70's and 80's; during the 80's production growth has slowed down, suggesting the existence of constraints

to further improvement in the expansion of this crop (see Mahmud, Rahman, Zohir 1993). By taking the

deviations of production figures from trend, it is pOSSlole to study the variability of production. This

analysis shows that production in the SO's has been more stable than in the 70's. This is the case, even

l¥-
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though the 80's have witnessed two of the worst floods of the century. One of the reasons for this added

stability of yearly production is the negative correlation between Aman and Boro production, indicating

some tendency to intra-year compensation (see table 3). A bad crop has a tendency to be followed by a

good crop within the same year. The failure to take this negative correlation into consideration has been

responsible in the past for anJ.xaggerated assessment of food imports requirement (see Hossain 1990).

Moreover, this also partly explains why time series estimations of supply response based on yearly

production yield very low price elasticities, often nOl significantly different from zero (see Mahmud,

Rahman, Zohir 1993). Seasonal crops may be much more price responsive implying substitution among

rice crops, aDd canceling out the effect at the aggregate level

Yields aDd Modern IDpUts

Yield growth has been the main source ,of growth of production; growth of acreage has only

contnbuted about 15 percent of total prod~ction growth. Rice yield growth has accelerated from a level

of 2.16 percent in the Seventies to 2.7 per~nt in the EiBl!~ (si;e ta~le 4), as a result of the introduction

ofhigh yielding varieties inAman production and the increasing share of the Boro crop in total production.

The increase in yield has been the result of the adoption of modem technology, which came as

a package of modem inputs including irrigation, fertilizers, and improved seeds. The provision of

transportation infrastructure and electricity facilitated the process of development (see Ahmed and Hossain

1991). HYV acreage, namely that part of total acreage devoted to high yielding varieties, has been growing

from 11 percent of total area in 1972/73 to 41 percent in '1989/90. While most of Boro and wheat are

of HYV type, there is still a broad scope for expansion of high yielding varieties for Aus aDd Aman (see

Table 5).

Irrigated area in BaDgladesh has been growing at 4.4 per~Dt over the period 1972/73 to 1989/90

(see table 4). The share of irrigated rice area has increased from 11 percent in 1972/73 to 23 percent in

1989/90. The biggest share of irrigated land is devoted to foodgrains production and is around 90 percent

of total irrigated area. There has been a bias toward foodgrains against other crops, the share of irrigated

land of which has declined from 13 percent in 1972/73 to 8 percent in 1987/88. Within foodgrains, Boro
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has attracted most of the irrigated land, even though the growth of irrigated land devoted to Aman and

Aus has been higher.

Irrigation policy has been characterized by a reduction of subsidies and removal of impediments

to trade and distribution of i!!igation equipment (sec Chowdhury and Shahabuddin 1992). The

'liberalization of import of irrigation equipment in 1988 has resulted in a wider spectrum of minor irrigation

equipment available to farmers. Despite the removal of heavier subsidies on similar, "approved"

equipment, farmers have been able to expand irrigated areas at a faster rate, because of the enhanced

possibility of choosing the adequate equipment (see Gisselquist 1992).

Fertilizer use has been increasing quite rapidly, at an exponential growth rate of 10.8 percent, from

an initial level of about 250 thousand metric tons in 1972/73 to about 2 million tons in 1990/91. Sc

the early 1980's,.JJ3angladesh has reduced fertilizer subsidies considerably, and has promoted,Jlhe

development of private wholesale trade, which waS previously heavily controlled by the Bangladesh

Agricultural.Development.Corporation (BADC) (see Chowdhury and Shababuddin 1992, and Hossain and

Dhaly 1991). With the Import Policy Order 1991-93, dated July 1992, private imports of fertilizers have

been allowed. This process of liberalization has been accompanied by a slight decrease of the growth of

fertilizer use in the 1980's, even though the growth has continued to be at a considerably high level of 9.3

percent.

POPULATION AND FOOD GAPS

The 1991 Census population figure of 109.8 million shows a marked decline of growth during the

1980's. The inter-census growth rate declined from 2.32 in the 1970's to 2.03 in the 1980's. During the

1980's the Planning Commission and the World Bank were using a higher rate. The Bangladesh Bureau

of Statistics (BBS) in 1986 adopted higher growth rate that was identical to that of the Planning

Commission. On the other hand, the Demographic Survey and the Vital Registration System (VRS)

carried out by the BBS since 1980 showed a changed demographic pattern with a crude birth rate of 34

per thousand during the 1980's and a crude death rate of 11.7 percent, giving a natural growth rate of 2.23
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percent for the 1980's. Lacking further evidence on this issue, the inter-census growth rate has been used

in this study.

From the Census population for 1974 and 1991 it follows that rice production has grown at a rate

slightly above the population during this period (2.54 versus 2.16). Foodgrain production has performed
" .

a little better, but it has slowed down in the Eighties, because of lower growth of wheat production; rice

growth has been stable in both decades. In order to defme food gaps, it is necessary to make some

assumptions about food requirements. Given u standard of 2200 calories per person per day, a contribution

of foodgrain to total calories equal to 75 percent, and a relative share of total foodgrain calorie equal to

88 percent for rice and 12 percent for wheat (as in the Household Expenditure Survey of 1988/89), the

daily rice requirements are 419 grams (assuming calorie conversion coefficient of 346 calorie per gram) and

the daily wheat requirements are 57 grams (assuming a calorie conversion coefficient of 330 calories per

gram). The foodgrain gaps can then be defmed as the differences between requirements and availability.

Availability is simply measured by total production net of 10 percent for wastage, feed, and seed. The

foodgrain gap has declined from a level of about 40 kg in the fust part of the Seventies to about 20 kg in

the latter part of the Eighties (see figure 5). Figure 6 shows that the gap between rice requirement and rice

availability is closing over time, being at about 6 kg per person per year in 1991/92, suggesting that the

country is moving toward rice self-sufficiency. Wheat gap, after a downward movement in early eighties,

seems to have reached a plateau with a level of about 13 kg per person per year in 1991/92 (see figure 7).
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THE EXTENT OF PUBLIC INTERVENTION IN THE FOODGRAIN SYSTEM.

The foodgrain sector in Bangladesh is characterized by the active presence of the government

sector, which is involved in various operations related to public distribution, open market sales,

procurement of domestic produc~i?n, and imports. The complex set of these activities is often referred to

as stock policy, because of the central role of public foodgrain stocks. Stock policy in Bangladesh has been

variously related to both the level and the variability of prices. Its priorities

have changed over time. Whereas in the Seventies the concern for price stabilization and food security of

the country as a whole were the major concerns, in the Eighties tbe emphasis shifted gradually towards the

alleviation of rural poverty, and price support to producers in view of the declining trend in farmer' prices.

Stock policy can be broadly classified into two main dimensions. The first dimension is public distribution

•.and involves various types of subsidies and transfers to selected groups of the population; the second

dimension is price stabilization and includes open market sales, imports, and domestic procurement.

.•.,. The.Government affects the availability offoodgrains through imports, domestic.procurement, and

public distribution. Public stocks are increased by imports and domestic procurement and decreased by

public distribution. Each of these activities is reflected in the public stocks balance equation that follows.

stock .. &·stock(·l) + imports + procurement - offtake [1)

where stock denotes public stock of grain, offtake is public distribution of grain, and &accounts for losses

of grain in public godoWDS. stock(-l) refers to stock during the previous period.

One way to gauge the extent of government operations in the foodgrain sector is to consider the

ratio of total offtake to total availability, the latter being defmed as net domestic production (gross

production less 10 percent for wastage and feed) plus imports plus opening stocks, for any particular year.

The dimension of government intervention in foodgrain distn'bution has been substantial, ranging from 8

percent to 21 percent. with an average value of 13 percent for the ratio of total offtake to total avllilabilit)·

during the period 1972/73 to 1990/91 (see table 6). In this respect the total involvement of the government

did not change too much over the past two decades.
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Another way to look lit the extent of public distribution in the foodgrain markeL, is Lo consider the

ratio of offtake to marketed surplus. A.~suming thaL marketed surplus grew from 16 percent to 50 of Lotal

production (see Chowdhury 1992), then public distribution decreased very considerably from 78 to 36

percent of total marketed produ.c.tion or foodgrains.

COMPONENTS OF THE PUBLIC INTERVENTION IN THE FOODGRAlN SYSTEM

Government intervention in foodgrain markets has tried to affect both the level and the variability

of prices through three main componenLS that affect the stock balance equation, namely domestic

procurement, public distribution, and imports. The following subseciions will describe salient features of

these components

Procurement :.,

The two main objectives of domestic procurement have been to replenish public foodgrain storage

facilities in order to carry out public distribution and to support domestic prices. The success of the

government at achieving either of these two objectives has been quite limited.

First, procurement has represented a small percentage of total foodgrain production, averaging 2.6

percent (see table 6). Moreover, domestic procurement has been unable to supply the public distnoution

of foodgrains, contributing on average about 20 percent, whereas imports have always been crucial,

contnouting around 90 percent of total distribution over the period from 1972/73 to 1990/91. The changes

between the 70's and the 80's are not very appreciable.

The objective of replenishing public stock has often overlapped with the objective of price support.

The result has been a lack of focus and a very limitl~d impact on prices. This is not very surprising given

the modest amount of procurement mentioned above. The way the government has implemented

prOC1JTement activities in the past has been to buy a certain quantity at a preannounced price, called

procurement price. Since procurement depends on the capacity and willingness of the farmers and traders

to sell (Gulati and Sharma 1990), unless some forced arrangement is put into effect, procurement is

constrained by the supply decisions of traders and farmers. That implies that procurement prices should

be remunerative with respect to market prices. In fact, for most of the past two decades procurement
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prices have been higher than harvest' prices (see World Bank 1990). However, the impact on prices has

been quite negligible (fiee table 7). A simple model of supply and demand balance in the rice sector (see

Appendix 1) show~ that the elasticity of rice prices with resJlect to procurement has been just 0.05.

Public Distribution

Public distribution is carried out through release& of foodgrains from public storage facilities. In

Bangladesh, these releases are referred to as c, ftake. Their objective is to make foodgrains available to

those sections of the population that are most sensitive to food prices and who, even in normal

circumstances, experience malnutrition and hunger. While :.n the Seventies most of the public supply in

Bangladesh has been geared to the needs of the urbllD population and government employees, in the

Eighties this bias against rural areas, where the food problems are often more severe was partly corrected

through changes in the rationing system, especially the introduqtion of rural rationing (see Chowdhury 1988

and World Bank 1990). At the end of the Eighties, however, the rural rationing was eliminated because

many doubts were raised about its performance (sec Ahmed 1992).

The Public Foodgrain Distribution System in Bangladesh has evolved into a complex set of

programs, that fall into one of two broad categories, named monetary distn'bution and Don-monetary

clistn'bution. Monetary distribution includes all channels of subsiclizeddistn'bution, and open market sales.

Subsidized clistn'bution is implemented through the ration system, in which ration card holders have the

option of drawing their food rations at licensed shops at fIXed prices, called ration prices. Non-monetary

clistn'bution consists mainly in direct food transfers to the population, through either Vulnerable Group

Feeding programs geared to destitute women, or Food for Work and Rural Maintenance programs whicb

have the objective of sustaining employment engaging the poor in the building of rural infrastructure in

excbange of food.

The performance of some channels of monetary distribution has been quite dismal, in reaching

the intended beneficiaries. Leakages of the order of 70 percent of total distribution have been computed

for rural rationing (see Ahmed 1992), and 90 percent for Statutory Rationing (see Haggblade and Rahman

1992). On the other hand, the non-monetary distn'bution has generally been regarded as effective in
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reaching the poor, even though there is still ample scope to reduce the cost and the leakages of the

program~ (see Chowdhury and Shahabuddin 1992, Hossain and Ashakh 1993).

Open market sales were started in 1979, as a price stabilization mechanism, to be conducted mainly

during tbe lean season, at a trigg~! price above tbe procurement price (see Chowdhury 1989). Their role

in stabilizing prices has been quite limited, with mixed evidence suggesting that they had moderated price

increases. Even though their level has increased during the 1980's, their magnitude is still negligible with

respect to other channels of public distribution.

The decline in monetary distribution during the Eighties has been accompanied also by declining

subsidies. Ration prices as percentage of market prices have progressively increased. This has been partly

responsible for the limited resistance found in the population when rural rationing was eliminated. In the

late 1980~6;ration prices were basically at the same level as market prices.

Imports

Traditionally, imports of foodgrains in Bangladesh have been the domain of public monopoly. 

Only recently some private imports have been allowed, but their importance is still negligible. The most

powerful factor affecting imports has been food aid, which in turn has been responsive to both public stocks

and expected production shortfalls. In particular, the ability of Bangladesh to pay for her imports of

foodgrains has been growing over the last decade. This is highlighted by the declining value of the food

dependency ratio, measured by the ratio of the value of foodgrains imports and the total receipts of the

country (see table 6). As the economy has grown, the share of total food imports necessary to guaranteed

food security in the total imports has been declining.

Even though trade in foodgrains was heavily controlled by the government during the past two

decades, this has not resulted in a complete isolation of domestic price froiD international prices. The 9·

trend of border prices of rice and wheat has been closely followed by domestic prices. A formal test of

cointegration between these series points to the existence of a long run relation (see table 8). This suggests

that the deviations between domestic and border prices have not driven far apart from a common linear

relation.
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CONCLUSIONS

Foodgrllin gap! between availability and requirement have been declining over time in Bangladesh.

This see,ms to be the result of growth of production coupled with declining growth of population. Growth

of rice production, the major fC?~d staple of the population, has been sustained and increasingly stable

during the past two decades. The main reason is that cropping intensity has increased, as a result of the

spectacular growth of Boro production, the dry season rice crop, mostly irrigated and high yielding variety.

Fluctuations in yearly production have been smoothened by the increasing share of this crop in yearly

production. The process of growth has been associated to the adoption of modern tecbnology involving

the combination of new high yielding varieties, irrigation, and fertilizers.

The government has been a critical actor in facilitating the process of diffusion of modern

technology. By its involvement in the distribution of modern inputs, irrigation investment, and agricultural '

research and extension, the government has contributed to long term growth of the foodgrain sector. At

the same time, its price policy has tried to affect the level and distribution of prices in such a way to

maintain incentives to producers and protect consumers from undesired price fluctuations providing a safety

net for the poor groups. Its preferred mode of operations has been to use stock of foodgrains in order to

affect total availability.

Its performance with respect to some objectives of food policy, such as food security, price support

to producers, and poverty alleviation has been mixed. Most of the public distribution of foodgrain has been

originated by imports, of which food aid has been the major component. However, the capacity of the

country to pay for its import has grown over time. Food security of the population, especially of the poor

ones is still a major concern of the government, but it is more manageable than in the past, given the gain

in production.

The performance with respect to price support has been quite mediocre, mostly due to the limited

effort done. Domestic procurement has been mainly a way to replenish public storage facilities, with a

negligible impact on prices. Public distribution in the form of targeted in kind distribution to the poor has

had a moderate success, but food subsidies have largely failed in their purpose of reaching the intended

beneficiaries.
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Domestic prices of rice lind whellt have been pllrtly sheltered by fluctuations from the vag;.ries of

international markets, restricting the access to intcrnationllltrllde. However, this has not isolated the trend

of these prices from the trend of international prices. Tbe degree of cointegration between domestic and

border prices has been very high: .In the future, this is likely to further increase given the recent lifting of

trade restrictions.

In the past decade, the extent of commercialization of tbe foodgrair. sector has increased

considerably. While marketed supply of rice bas increased from 15 percent in 1972 to about 50 percent

in 1990/91, public distribution bas declined from an average of 78 percent of marketed surplus in the

Seventies to 38 percent in the Eighties. Moreover, numerous policy changes have created an environment

more favorable to the development of markets. Various restrictions to domestic and international trade

in foodgrains, irrigation equipment, and fertilizers bave been lifted-Mowever, this has created a concern

that price instability may result, because of market inefficiency and limited integration of markets. The

next chapter will explore these issues in the context of rice markets in Bangladesh.



CHAPTER 4: INFORMATIONAL EFFICIENCY AND INTEGRATION OF RICE MARKETS.

INTRODUCTION.

The success of market reform depends to large an extent on the level of development of existing

markets. Structural deficiencies .t~at impede the efficient working of the marketing system endanger the

success of liberalization policies. This chapter examines the performance of rice markets focusing upon

some issues related to the efficiency of the process of price transmission both over time. and over space.

One of the main motivations for government intervention in the rice markets of Bangladesh in the

past was the alleged inefficiency of these markets. Specifically, there was a concern that the speculative

behavior of rice traders could generate excessive price volatility detrimental to consumers and farmers.

In extreme cases such behavior was even identified as one of aggravating causes of famine. There is some

evidCll1ce that·the "Great Faminr." of 1974 was to some an extent associated to hoarding'behavior on the

part of traders (see AJamgir 1980). The diffidence towards grain merchants has been well entrenched both

in the general population and in the public administration. It has been at the basis of a series of-measures,

such as the anti·hoarding laws, that have persisted until recently even though their efficacy has not been

subjected to examination.

Similarly, the presence of locations that are not well connected with the rest of the country because

of poor infrastructure causes concern that, during period of scarcity, the market process could not smooth

price movements, According to this argument, the government should take upon itself the burden of

delivering foodgrain to those locations.

This chapter is organized into two parts. The first part examines the issue of informational

efficiency within the context of storage behavior on the part of traders. The second part analyzes market

integration and relates it to its structural determinants.
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THE ANALYSIS OF DESTABILIZING SPECULATION AND INFORMATIONAL EFFICIENCY

The trDding sector of foodgrDins in Bangladesh is chDrDcterized by a variety of agents that ure

intermediaries between production and consumption (see Chowdhury 1992). Their number has increased

considerably in the past twenty 1.ears, by Dfactor estimated between twelve and fifteen since 1973 (see

Chowdhury 1992). The marketed supply has also increDsed tremendously, from fifteen percenl of total

production twenty years ago to about fifty percent in 1990/91 (sec Chowdhury 1992). Thc process of

commercialization was accompanieo by an increasing competitiveness of the market, reflected by the

exponential increase in the number of marketing agents and the declining marketing costs associated to

paddy collection and processing (sec Chowdhury 1993).

Price speculation is the behavior of profit maximizing traders who store rice to gain out of price

fluctuations. Normal price fluctuations due to,se8sonality arc not the main concern of, policy. Seasonal

storage performs the useful function of transferring goods from periods of relative abundance, such as after

harvest, to periods of relative scarcity, such as during. the lean season. Abnormal price fluctuations are

those in excess of trend and normal seasonal movements. These excessive price fluctuations create the

opportunity for what is perceived as excessive profits on the part of traders. Since speculation is linked to

storage activities of traders, the analysis of speculation has to take into account the mechanism of forming

expectations, on the basis of which storage decisions are made.

Three major issues are examined in this section. The first issue is to know whether or not

speculation is destabilizing. The second issue is to explore if traders use all the available information

efficiently. The third issue is to evaluate the concern that excessive price instability may result from the

reduction of government intervention in rice markets.

These issues are examined within a context of a model of the rice economy of Bangladesh that

incorporates the storage decisions of the trading sector (see Appendix 2).

The model assumes that merchants behave competitively and take decisions based on information

arising from both the inherent seasonality of production and the behavior of the public sector which

intervenes through procurement of rice, public distribution, imports and buffer stocks operations. Since

rice is a storable commodity, the basic decision of a merchant is whether to sell immediately or to store
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the commodity in order to sell it later at u higher price. The behllvior of risk neutral merchants consists

in storing rice until the expected prolit equals the COSl of holding slock. Sincc time series duta on private

stocks are not available, it is necessary to express the unknown privllte storage quantities in terms of prices

and other observable variables. !': shown in Appendix 2, this lead~ to tbe following equation:

[2]

where Pt is the price of rice at time t; '" includes total availability of rice, sPit price of wheat, pO'" the main

grain substitute, and income, Y,; 0, is the information available at time t to traders, different from current

prices, and Gt denotes the public stocks at the beginning of period t. The operator A refers to the

difference operator, so that AG'+I • G'+I • G,; the PI'S arc coefficients to be estimated and p, is an error

term.

The previous equation expresses rice prices as a function of theiL own past and future, the total

availability of rice, wheat price, income, the change in the available information and the change in

government stock.

The hypothesis of inIonnational efficiency can now be expressed in terms oi the coefficients PI'S.

The hypothesis that all inIormation different from current prices is used efficiently is fonnulated as HI:

P. a O. If the market is informationally efficient, any change in thl' information occurred in the p!St should

already be reflected in current prices. If this is not the case, that implies that further profits could be made

by using this inIormation. Suppose for example that the level of initial period public stocks is part of this

information. Current prices PI should already incorporate the change in public stock AG, between last

period and the current period. If public stocks have increased, prices should presumably have declined,

because the government is expected to be in a better position of releasing prices in the market. If this did

not happen, then traders would tend to sell part of their stocks in order to make profit.

The hypothesis that traders do not overreact to current prices in forming their expectations about

the future, which can also be rephrased as the hypothesis of non.destabilizing price spec:ulation is

formulated as H,: p.p, '" Pit where P is the factor used to discount the future. For most practical
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purposes p. 1. Then, if the hypothesis H, is rejected, the case of over-reaction is when p, is greater thun

PI' and the case of under-reaction is when P, < p,.

When only one of either H, or H, cannot be rejected, then a weak form or informational efficiency

obtains. A strong form of infor".l~tional efficiency hypothesis occurs when neither hypothesis H, nor H,

can be rejected. In that case, current prices arc processing available informalion without resulting in

excessive profits.

Estimation method and data

The estimation of equation (21 presents some difficulties related to the exogeneity of the stochastic

regressors on the right hand side.

First, next period price p,+. is correlated with the error term Jj" since any shock to current prices

is also ,altering the expectations about future prices and, via storage, the rice availability next period. To

take care of this problem instrumental variables for p,+. arc used.

Second, given the-substitutability between rice and wheat, it is not surprising that also p"', should

be correlated with the error term Jjl' Therefore, equation [2) might be regarded as one equation in a

simultaneous system including Pu p"'" and AG,+" as endogenous Variables.

Third, end of period government stocks are also decision variables, that depend on the current

state of the foodgrain system.

The consequence of this is that in estimating (2] instrumental variables for both p"', and AG'+I

should be used. The estimation procedure is then a 2SLS where in the first stage p,+., p"', and G'+I arc

regressed over the instruments, and in the second stage the fitted values P'+II pt, and ACi'+1 from the

regression computed in the first stage arc used as independent variables.

The sample period is July 1973 to June 1990, a total of 204 monthly observations. Rice prices refer

to weigbted averages of wholesale ~onthly coarse rice prices as compiled by the Department of

Agricultural Marketing. Wheat prices are also wholesale weighted averages. Both rice and wheat prices

are reported in Taka/Maund. Prices are deflated by the price index of manufactured goods, with base

1969-70, as compiled by the Bangladesh Bureau of Statistics (BBS). Rice production, losses, and imports

arc ~ressed in metric tons and are in per capita terms.
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Instrumental Variables Ilnd the Information Set 0,,

The instrumenlul vUriubles used us of lime lure:

(3)

Tbe variable reported for production, SPPu refers 10 the production in the last tbree months; tbe

lead in tbe variable measuring rice losses, lossr,.), is due to tbe fact tbal such losses CIlD be assumed to be

known by tbe agents of the economy at least three montbs before the barvest .

The information set incorporates variables of different types, such as price variables, supply

variables, and policy variables. The specification chosen in this analysis is given by:

(4)

Different specifications of the Information Set and the set of Instrumental Variables, incorporating

va.."iables such as offtake, imports, rainfall could be cODllidered. The specification largely depends on the

questions asked. Here, the main interest lies in examining if price speculation in rice markets is reacting

inefficiently to information arising from the supply side, the market, and the policy environment. The

choice of the three variables in 0, is intended to provide an,answer to these questions.

Results

The model clescribes the data generating process quite well (see table 9) for tbe period starting

from June 1975, that is for the period after the Great Famine of 1974. Tbe fit of the equation is quite

acceptable, the residuals pass tbe usual test for autocorrelation, normality, lIutoregressive conditional

heteroskedasticity (ARCH), and the White test of heteroskedasticity.

The tests for informational efficiency both in the strong form and in weak form cannot be rejected.

Rice markets, for at least the period after the Great Famine seem to be informational efficient. Price

speculation is an ongoing activity that accompanies the useful function of storage, consisting in transferring

food over time. Contrary to common perception, it is nOI destabilizing prices.
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Whot can be said about the robustness of this result? In particular, wit(\( happens when even the

period of the Greut Fumine of 1974 is included'} Ruvallion (1987) hus shown thut murkets during this

period were informational inefficient.

The model applied to•.the sample starting from July 1973 shows that the hypothesis of

informational efficiency with respect to price information is rejected, whereas the hypothesis of

informational efficiency with respect to non price information cannot be rejected. In this case though, the

model does not seem to be a good description of the data. Even with an ARCH correction, there is still

non normality and autocorrelation of residuals.

In other words, the Great Famine of 1974 (see Alamgir 1980) has been such a great shock for the

system that markets have not been able to process information correctly. In particular, markets have over-

11.111· reacted to current .information, putting upward pressure on prices (see Ravallion 1987), This is not

surprising, considtring a series of internal and CXlern9] conditions that created exceptional pressure on the

system. However, beginning with the period after the Famine of 1974, the foodgrain system seems to have

learned the rules of the game. Even if shocks have often been of the same and higher intensity than in

1974, markets and public intervention have reacted in an orderly way.

One possible explanation for the presence of informational efficiency is the reduced role of

arbitrage opportunities because of government intervention. This argument can be rephrased as saying that

,. markets have behaved well, mainly because they were not allowed to destabilize prices. The implication

of this argument is that' the withdrawal of the government stabilizing role would generate excessive

instability in the markets. A way to shed some light on this difficult issue is to apply the model to test

informational efficicncy in two periods, that can be thought as having different degrees of involvement with

stock policy. A rough way to measure such involvement is to consider the average foodgrain stock level

in per capita terms. The two periods considered in the analysis are July 1975 to June 1982, and July 1982

to June 1990 (see table 10). The first period is showing both a higher level of foodgrain stocks and a

higher variability of public stocks, pointing to a greater involvement of stock policy than in the second

period. Both periods exbJbit a well behaved market behavior, as indicated by the test of informational
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efficiency. Therefore, it seems that the concern for destabilizing markets, once the government reduces

its presence, arc largely exaggerated.

THE CONCEPT AND DETERMINANTS OF MARKET INTEGRATION

Market integration relates to the process of transmission of price signals from one market to

another in a specified geographical area. The study of market integration allows to identify groups of

integrated markets, so to avoid duplication of intervention.~. If locations A, B, and C, are well integrated,

then the government may think of withdrawing from, or at least reduce, its effort to influence the price

process in those locations. A scarcity in A will be quickly transmitted to B, and C, making it redundant

to duplicate the same program (for example an open market sale operation, or a procurement activity) in

all three locations. Moreover, by giving a more detailed picture of the process of transmissian..!Of

incentives across the marketing chain, knowledge of market integration is relevant to the success of policies

such as market liberalization OL price stabilization. Market integration ensures that a regional balance .

occurs among food deficit, food surplus regions, and regions producing non-food cash crops (sec Delgado

1986). If price transmission does not occur, the localized scarcities and abundances may result in excessive

strain for the population (see Ravallion 1986). Fina1Iy, by identifying the structural factors responsible for

the integration of markets, investment policy that is directed to the development of mvkets could be

improved.

The main issues and methodology

Most of past studies have identified market integration with one specific measure, be it correlation

coefficients (see Farruk 1970, Lcle 1972, Jones 1972, Blyn 1973), cointegration coefficients (sec Ardeni

1989, Goodwin and Schroeder 1991, Wyeth 1992, Palaskas and ~arris 1991, Goletti 1993), or any other

measure derived from time series analysis. However, a comparison of various measures as well as an

analysis of the structural factors affecting these measures of market integration is necessary in order to

address two sets of issues.

The flIst set of issues is about the concept and measurement of market integration. What docs

it mean that markets are integrated? How is market integration measured and translated into.aD
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operational concept? How do different measures of market integration relate to each other and what

different insights do they give?

The second set of issues is about the relation between market integration and structural factors.

What are the main determinants ~.f market integration? To what an extent marketing infrastructure, policy,

and production characteristics affect market integration?

These issues are addressed within a two-stage approach. In the ftrst stage, time series analysis of

price data is conducted in order to arrive at a reasonable set of measures of market integration. III the

second stage, the measures of integration computed in the ftrst stage are related to structural factors. The

structural factors considered here are those related to marketing infrastructure, policy, and production.

The analysis uses weekly prices of coarse rice over a period of 3 years, from 1989/90 to 1991/92,

.and structural variables for 64 districts (zilas). A descriptiQl1l:of the main structural variables in given in

table 11, which shows the marginal self-sufficiency in rice production, the high density of population, and

the low level of marketing infrastructure.

MEASURES OF INTEGRATION

The intuitive idea behind the measurement of market integration is to understand the interaction

among prices in spatially separated markets. In the extreme case of two markets A and B completely

isolated from each other, the prices of the same commodity should not be related. If the area where

market A is located experiences a bad harvest, prices will suddenly increase. In market B, there is no

reason to assume that a bad harvest has also occurred. In the absence of trade flows between the two

markets, prices in B would not show any movement On the other hand, if A and B were integrated, the

price in B would also increase. This is because some food would flow from B to A decreasing the available

supply in B. At the same time the price in A would be lower than in the absence of market integration.

Therefore, the comovement of prices gives an indication of the degree of market integration.

However, it is conceivable that two pairs of markets (A,B) and (A',B') exhibit the same degree of price

comovement and yet show a different process of price adjustment. That suggests that the dynamics of price

adjustment may also give important information about the integration of the two markets. If, for example,
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price shocks from A to B take longer to be transmitted than from A' to B', even though the index of price

comovement between A and B is the same as between A' and B', then on.: may think of the second pair

as more integrated than tbe first one.

The next sections consid~! various measures of integration, all derived from transformation of time

series of prices. The first two measures, namely correlation and cointegration coefficients are explicitly

trying to capture the comovement aspect of price integration. The last two measures, namely long term

m'.l1tipliers and composite measures, try to capture tbe dynamic aspect of price integration.

Correlation Coefficients

One simple way to study market integrati"on is to consider correlation of price series at different

markets. This is intuitively related to tbe idea that integrated markets exhibit prices that move together.

rJ .Price correlations are the easiest way to measure these comovements. However, the traditional.tests of

market integration focused on correlation coefficients of spatial prices (see Lele 1972 for India, Farruk

...• ,-1970 for Bangtadesh, Jones 1972 for Nigeria) mask the presence of other synchronous factors, such as

general price inflation, seasonality, population growth, procurement policy, etc. Early criticism of this

approach has been advanced by Blyn 1973, Harriss 1979, and Timmer 1974.

One way to take care of some of this criticism is to consider correlation of price differences, which

has the attractive property of interpreting market integration as interdependence of price changes in

different markets. Moreover, price changes would largely eliminate common trends that introduce

spurious correlation. Besides the problem of spurious correlation, there are other serious problems related

to the often nOD stationary nature of the price series involved. These problems are taken up by the

cointegration analysis undertaken in the following subsections.

Colntegratlon coefficients and market segmentation

Cointegration analysis is concerned with the existence of a stable relation among prices in different

localities. Prices move from time to time, and their margins are subject to various shocks. When a long

run linear relation exists among different series, these series are said to be cointegrated (see Engle and

Granger 1987).

.'
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The presence of cointegrution between two series is indicative of interdependence; its absence

indicates market segmentation. In the data set used in this analysis 216 out of 2016 links are segmented.

However, in order to have practiclil relevance, the definition of market segmentation should be restricted

even further.

Only those pairs of markets that are not "close" should be considered. If market A and B are very

far away frem each other, the lack of cointegration may be due to transportation costs. It is more

interesting to focus on those markets that, in spite of being "close enough", do not exhibit cointegration.

The problem is to define what constitutes a "close enough" distance. One reasonable way to solve this

problem in the case of rice markets in Bangladesh, is to consider only those markets such that a truck

could do a delivery within one day. A crude approximation is to consider markets separated by a distance

of less than 250 km, assuming that:this is the maximum distance that could be covered by one day trip of "~

a truck loaded with rice bags.

Under these assumptions, segmented markets are those markets that are not cointegrated with

each other and that are separated by a distance of less than 250 km. The interesting result is that, out of

2016 links, only about 44 are segmented in the sense specified above (see table 12).

Dynamic Adjustments

Often, it is not enough to say that markets are integrated. One would like to know the extent of

integration. Segmentation occurs when there is no cointegration. Perfect integration would occur if the

price in one market is just a translation of the price in the other market, implying that price changes are

the same. The translation factor can be interpreted as a transfer cost between the two markets. However,

it is only in extreme cases that perfect integration or segmentation occurs. The main effort is then to

measl're these different degrees of integration. To this purpose, the immediate impact of price shocks

should be distinguished from the impact that is building over time, due to a process of price transmission.

A short run and a long run can then be distinguished, and dynamic multipliers computed from estimation

of equations such as

where PL. is the price of rice in market i at time t, Pl.' is the price of rice in market j at time t; X;. are

exogenous variables such as seasonal dummies and time trend, and fL' is an error term. Ql.t. ~L1J,' and "II
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are coefficients to be estimated, and mit and nJ are the number of lags of prices in market i and j,

respectively.

In the estimation, problems of simultaneity may be encountered, related to the contemporaneous

use of price in market i and in market j. Since both prices may respond to l.le same type of shocks, it is

expected the error term (1.1 to be correlated with the price Pj,t. To overcome this problem, an instrumental

variable estimation of Pj.1 has been used, taking lagged values of the prices of all markets included in the

study. The three lags, one for prices in market i, one for prices in market j, and one for the instrumental

variables, are determined simultaneously by application of the Akaike information criterion (see Akaike
1./ .J

1969).

The magnitude of price adjustment is estimated with dynamie multipliers. Dynamic multipliers

are interpreted as the effect of a price change due to a random shock or a shilt in an exogenous variable.

In the context of the model introduced above, the cumulative effect of a shock to price in market j on the

price in market i, after k periods is

fJ ~ aE(p,(t+h)]
At • LJ

hoO apP)
[6]

The full adjustment of the dyxtamic process descnbed by the model is given by the long run

dynamic multiplier, which corresponds to

[7]

Composite measures involving both magnitude and speed of adjustment

The analysis of dynamic adjustments allows to study the speed of price transmission. That is, how

many days, weeks, or months are needed for prices to be transmitted from one location to another? This

is an issue of concern to policy makers for reasons related to planning of food distribution and price
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stabilization. Sometimes, the speed or the response or prices is associated with the efficiency of the market

system. However, this statement has to be qualified. Rapid adjustments are .iust an indication of flexibility

or the mechanism. They do not necessarily imply well functioning systems. Within the context or this

discussion, it is important to co~~ider the speed or adjustment as just another dimension of integration.

Given two markets A and B with the same value or the magnitude or price adjustment with respect to a

third market C, then the lower is the time to complete this adjustment, the beller integrated the market.

In other words, this suggests a new indicator of integration which is a combination of the magnitude and

speed of adjustment. A ratio of the two is an example or such an indicator, after normalization between

oand 1. This ratio is denoted by JJ, with JJ=>'/T, where>. is the long term multiplier and T is the time to

adjust to the long term.

Comparisonl8mong main Indicators or market Integration 1/- •

As shown in table 13, whereas over 50 percent of markets are integrated according to the

correlation and cointegration measures, only 35 percent of the market links are integrated..according ta.the

dynamic adjustment measures (magnitude, speed, and composite measure). One possible explanation for

this lower percentage in the case of measures that explicitly involve dynamics of price transmission is that

the requirements for the long term multipliers to be significantly different from zeros are more stringent

than the requirement that prices simply move together.

Table 13 also reports the descriptive statistics for these measures of integration, showing that the

average correlation coefficient of price changes is 23 percent, the average cointegration coefficient is 0.68,

that the long term adjustment is 61 percent of the initial shock and takes an average of 2.6 weeks. Even

though the number of segmented markets is negligible, the degree of integration is still moderate. In order

to understand how this situation could be improved, the determinants of market integration need to be

studied.
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Determinants oC market InteGration

All the measures of intcb'l'ution considered 50 far, have in common the feature of being computed

using only price information available in a specified period of time (156 weeks, covering three years). Each

market link is summarized by just.~ne numberj but markets are complex institutions, and their performance

as well as their integration is the result of numerous factors that need 10 be made explicit.

Among these factors, marketing infrastructure related to transportation and communication is an

obvious candidate since'it contributes to lower transaction costs. Integration is also affected by

policy, particularly by price stabilization, which is expected to improvc the degree of comovement of prices

in different locations, A third structural factor is the degree of dissimilarity in rice production of various

markets. The more dissimilar are the markets, the more incentive they have to trade with each other. A

final factor that might explain integration is the presence of monopolistic practices, as suggested by 1·:\

Faminow and Benson 1990. However, recent surveys conducted in rice markets in Bangladesh seem to

lend little reliability to collusive or basis point pricing as a good description of the market structure (see

Chowdhury 1992).

The first three factors can be succinctly expressed as follows.

Market integralion • f(marketing infrastructure, price stabilization, dissimilarity in production) [8]

For each pair of markets i and j, let Mij denote a measure of market integration, The four

measures introduced in the previous sections will be used, namely the correlation of price differences, Pu,

the cointegration coefficient, bij' the long term multiplier AU' and the composite measure, ~u' incorporating

both long term multiplier and speed of adjustment.

Marketing infrastructure includes transportation, communication, and credit. The choice of the

variables used to measure marketing infrastructure is clearly limited by the availability of data at district

level.

Transportation infrastructure and costs are captured by the road distance between market i and

j, du, the road density, roadt" measured by the density of paved roads per squared kilometer in the areas
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surrounding the two markets i and j, the railways density, rail lj , measured by the density of railways per

squared kilometers in the area5 surrounding the two mllrkets i llnd j, lind the number of Mrikes, strikel,.

in the areas surrounding the two markets i and j.

Communication is meas!1!ed by the density of telephones per capita, teleij, in the areas surrounding

markets i and j; credit availability is measured by the density per squared kilometer, bankij, of bank

branches in the areas surrounding markets i and j.

Price stabilization policy is supposed to influence market integration in a complex manner. On

one hand, by smoothing seasonal lind inter-year fluctuations it enhances the comovement of prices across

markets. On the otber hand, this very stabilizing process may hinder the transmission of price signals

across markets, in a way that long term multipliers should be able to capture. In order to test tbese

hypotheses, it is necessary to get an' in~eX of the degree of price, otabilization policy undertaken by the

government in various districts. One simple way to do this is to consider the absolute value of tbe

correlation between,prices and end of period public foodgrain stocks, in each, district. This variabl~ is

denoted by policYij' This correlation is expected to be negativej its absolute value is taken to be indicative

of the degree of foodgrain price stabilization policy.

Production affects market integration through the degree of dissimilarity in rice seU-sufficiency of

various markets. If i is a surplus market and j is a deficit market, then tbe likelihood that i and j are linked

by trade in rice is higber than if both markets were surplus or .deficit The degree of dissimilarity is

measured by the absolute value of the percentage difference in production per capita, and is denoted by

prodc!u.

Moreover, production sbocks such as days of flooding, drought, cyclone, salted water, pest allack

will affect market integration in a complex manner. These data, denoted by sho~, have been collected

from newspapers. Their effect on market integration is not clear a priori. When the production shocks

are of a tremendous magnitude, as for example during the flooding of 1987/88 and 1988/89, one would

expect that market integration is disrupted. In the case of normal production shocks, they may even

positively affect market integration, in so far as they add incentives to trade between affected areas and

other areas.
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The equations lhllt arc estimated arc then of the following tl')lc:

[9J

Results

The results of the estimation arc reported in detailed form in table 14. Table 15 summarizes the

results. The positive feature of the model is that the effect of some structural factors appear to be robust

across different specification of the measure of market integration. Distance is affecting market integration

negatively, ,as expected; but this effect i~, significant only for correlation and cointegration coefficients.

Road infrastructure has. a positive effect on market integration, significantly so for correlation and

composite measures of integration. The sign of telephone deDliity iSc'()uite puzzling, and contrary to the

hypothesis of a positive effect of communication on market integration. The puzzle may be partly explained

by the type of data used. What is relevant to trade is not simply the availability of telephones in an area,

but the availability of country-wide telephones, as opposed to local phones that work only through an

exchange operator in the district headquarter.

Bank branches density does not a1Iow to derive any conclusion. This is probably because this

variable is a very bad proxy of credit available to traders. Possibly, the total amount of bank deposits or

loans by district could be a better indicator.

Railways density has also a puzzling negative sign, especia11y for long term multiplier and

composite measures of integration. One partial explanation is that rail transportation is undertaken over

very long distances, when prompt delivery is not a major consideration, as in the case of deliveries to the

government. Moreover, the density of railways is not necessarily related to the location of main trade links.

The railway train network was built largely in colonial times for considerations independent of rice trade.

Strikes have a significant negative effect on market integration, since they disrupt normll1 trade.

Dissimilarity in production affects market integration positively. Shocks to production also show a positive

effect on market integration. This has probably to do with the period considered in the estimation, namely

the three years 1989/90 to 1991/92, characterized by only mild production shocks.
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Finally, the degree of priee stllbili7.ation policy seems to hllve lin IIsymmetric ereect on correlation

lind cointegralion eoeHicients, on one hand. alld on long term mulliplier :md compc,sile measures, on Ihe

other hand. One. possible explanation is thaI price stabilization is slrenglhening the degree of price

comovements as measured by co.r!elalion and cointegrntion coeHicients, bUI is hindering the process of

price transmission as measured by long term mulliplier and composile measures.

CONCLUSIONS

Two main conclusions emerge from this chapter. First, rice markets in Bangladesh are processing

information efficiently, without destabilizing prices. Second, rice markets exhibit a m~derate degree of

market integration, as a result of road infrastructure development, price stabilization policy, and the degree

of dis.~imilarity in production among various locations.

The concern that increasingly liberalized foodgrain policy may lead to destabilizing private markets

and breaking. of market integration docs not seem fully justified.

Markets seem to have preserved their capacity of processing information efficiently even when the

extent of intervention in the foodgrain sector has declined.

Price stabilization policy has contributed to market integration, by improving price comovement

among different locations. However, market integration has also been affected negatively by price

stabilization from the point of view of a lower magnitude and speed of transmission of price signals in the

long run.

As the government continues to reduce its involvement with price policy, its major contribution

towards strengthening of market integration will ~ome from investment in road infrastructure, more than

from investment in railways and telephone lines. Finally, a negotiating role in solving labor relation

conflicts will help to reduce the frequency and the incidence of strikes, contributing to further enhancement

of market integration.



CHAI'TER S: (lOVERTY, ECONOMIC WELFARE, AND PRICE STAlllLIZATION

INTRODUCTION

Price stabilization of rice has been one of the main objectives of Bangladesh food policy. The

country has achieved a considera.qle reduction in both inter-year lind inIra-year price variability during the

past two decades. One moin policy iS5ue it then to evaluate to what extent price stabilization should further

be pursued. Given the still massive extent of poverty, it is relevant to address the issue of what is the

contribution of price stabilizalion to reduction of poverty, especiaUy in a period when more targeted

interventions are advocated. The effect of price stabilization on poverty should then be assessed vis II vis

the effect on economic welfare of both consumers and producers.

In order to study the relation between poverty and price stabilization this study uscs the weU

known Foster, Greer, and Thorbecke 1984 measure, where the poverty line is defmed in terms of calorie

equivalent of food expenditures. Given the high share of rice in the average Bangladeshi diet and in

household expenditure the link between poverty·and rice prices is not very surprising. Through its effect

on food demand, rice price affects the calorie intake of the population, and therefore poverty.

The organization of the chapter is as follows. The next two sections give a background on price

stabilization policy in Bangladesh and report some measures of the incidence of poverty. The remaining

sections will be devoted to a comparison between the effects on poverty and economic surplus.

PRICE VARIABILITY AND PRICE STABILIZATION POLICY IN BANGLADESH

Variability of the price of rice, the main food staple of Bangladesh, has declined considerably over

the years. Intra-year price variability, measured by the coefficient of variation of monthly prices, ks

decreased from a level of about 14 percent in the Seventies to about 7 percent in the Eighties (see table

16). Inter-year variability, measured by the coefficient of variations of prices around trend, has declined

considerably from 28 to 7.5 in the last two decades. Relative to border prices, there has been a decline

in inter-year variability, whereas intra-year variability has not shown any considerable difference.

Even though the government did not follow a clearly stated set of guidelines to implement such

a reduction of price variability, its numerous interventions in the foodgrain sector are recognized as having
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contributed to price Mnbility (~ee Shahllbllddin 1991, Chowdhury 19B7). Thc fJ,0verliment conlribulc~ to

prict: Rlabili1..ation both through dOllle~lic procurement lind public diRlrihution IIctivilic~. By procuring

foodgruins in the months immediately following harvest, the 8('Vernmenttric5 to 5Upporl price5; by relcMiJlIl

foodgruins in the lenn season thr?~gh public distribution programfi, it puts 11 downward pressure on price~.

As seen ill chapter 3, the mugnitude of thefie effects i5 not mlljor. 1I0wever, they support the perception

of the government 115 an IIgent capable of smoothing scasonal fluctuations. lind, in the cllse of severe

production shocks, to intervene in order to moderate inter-yellr price lluclUatiolls. After all, Bnngladesh

has not experienced any famine of an order even slightly comparable to the one in 1974, notwithstunding

that after that year tbere have been even more severe production sbocks.

In order to isolate the contribution of stock policy to price stubility from otber factors such as

seasonality, supply shock, and demand shocks, the fust taskJ.s! to get an appropriate measure of price

variability. This is done by taking the variance of price changes conditional on the information available

.. at each time period. Prices chnnge over time becaus.;: of seasonal movements, trends, and other supply nnd

demand shocks. Similarly, price variability may change over time because of alI these factors. The

conditional variance could be computed modelling price changes as an ARCH process (see Engle 1982).

The conditional variance changes over time, and it can be taken as a measure of variability. The starting

point is to estimate tbe regression:

In(p,) - In(p'.I) = ex -to ,e·seascn + "Y·trend + f, [10]

where season is the vector of seasoual dummies. and tbe error term f, is modelled as an ARCH process,

that is the conditional variance is expressed as linearly dependent on lagged squared residuals.

(11)

The next step is to model tbe conditional variance ~ as an autoregressive process in terms of its

own past and in terms of lagged values of public stocks:
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(12)

This speciliclltion allows to isolate the effect of Mock policy from all othcr factors Ihal affcct

variability of priccs. Thesc o'llcr' Taclors arc subsumed in thc lagged terms of h,.

The numbei' of lags is ChOSCll with the Aikakc information criterion, The relation betwccn

conditional variance of prices lind stock i~ depicted in ligures 8 anti 9, The tremcndous shock:; of 1974

are clearly detectable, as well as thc progressive decreasing of price varillbility over time. Nevertheless,

periods sllch as 1977, 1980, 1983 show a considerablc degree of price variability.

The identification of the lIutoregressive process relating price variability and government stocks

allows to test the hypothesis of stabilizing stock policy, Thc 10llg run cla5licity of public stock on price
p',

variability is equal to ·1.14 and statistically significant at 95 perccnt level. That implies that a 10 percent

increasc in the level of public stock would reduce the variability of prices by about 11 percent. Since the

average level of public stock per capita has increased by 35 percent between the 1970's and the 1980's (see

tablr. 16), that suggests that about 40 percent of the decrea~e in price variability is explained by price stock

policy, whereas the remaining 60 percent is attributable to change in production variability and other

factors.

POVERTY MEASURES AND INCIDENCE OF POVERTY IN BANGLADESH

In this chapter, poverty is defmed in terms of the calorie equivalent of food consumption. A

household is poor if its consumption gives rise to a total number of calories per capita less than a

prespecified poverty line. In Bangladesh, this defmition of poverty makes sense, since low calorie intake

is the main manifestation of poverty (see Hossain and Sen 1992).

Among the major expenditure categories. food takes more than 70 percent of total expenditures

for the two lowest quartiles of Bangladesh. Among foods, rice provides more than 70 percent of the calorie
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intoke. Wheat, the other mlljor Mople, provides about 10 percent of 101111 calories (sec rms 1991).

Therefore, it is not ~urpriKing lhul footl price stubilizalion in Bungilldesh has (lflen mellnl siubilizalion of

rice pricl:.

This paper uses the wel~ .known Foster, Greer, lind Thorbccke 1984 measure. If Z IS lhe poverty

level, '4 is the per capita daily caloric intake of household i, n is the size of the populalion, the 10lal poverty

W can be expressed as follows.

w • .!. I: (~).
n "I" Z

[13)

where the parameter a measures the concern for the poorest, and the sum is extended to all thos':

households that are poor. As ex becomes larger this measure gives more emphasis to the position of tbt:

poorest households (sec Roster, Greer, and .Thorbecke 1984).

The most common measure of poverty is the headcount ratio, that is the number of people who

are below the poverty line. This.is obtained when ex" O. For ex -I, the measure gives the average calorie

gap below the poverty line. When ex> 1 the poverty index satisfies the Transfer Axiom, according to which

a transfer of calorie from a poor household to another who is richer must increase the poverty measure.

For ex> 2, the transfer axiom is satisfied even in a stronger form referred to as the Transfer Sensitivity

Axiom. The latter states that a transfer of calories from a poor household to one richer not only

deteriorates poverty, but also the magnitude of the deterioration declines with the initial level of calorie

of the poor household. Therefore, calorie transfers from poor households to richer ones arc not

compensated; moreover, the transfers make poverty even worse when the initial calorie consumption of

the household is very low.

'Whatever is the parameter a, the rust requirement to measure poverty is to determine an

appropriate poverty line. In the case of Bangladesh, the poverty line is based on a biological necessities

criterion. This chapter sets the poverty line at 1805 kilo calorit:s per day per person, similar to the

definition adopted by the Bangladesh Bureau of Statistics (sec BSS 1991). This cut point is computed as

85 percent of the recommended calorie requirements (sec BBS 1991).



41

The numbcr of pcople with culorie intukc Ic:ss thlln thc poverty level is computcd directly wilh the

help of u nUlionul household survey. Th ~ number lind proportion uf popululiun below lhc povcrly Iinc ure:

reporled in table 17. From this tllble it uppeurs thut the bulk of the poor in Bangludesh is concentrutcd

in ruralllreos. Morcover, the nU~bcr i:; vcry high, estimat~d by Bangladcbh Burcau of Stutistics at about

30 million in 1988/89 OUI of a population of 105 million. Finally, there is lin indication of declining poverty,

even though in 1988/89 its value was actually higher than in 1985/86. The behaviour in 1988/89 is probubly

due to the severe rice production shortfall of that yeur.

The declining poverty is also llssociated to the declining rice price variability seen in the previous

section. However, poverty decline is associated to many other factors, IImong which the level and

distribution of income and prices arc some of th.:: most important ones. The next section will consider one

characteristics of the distribution of prices, namely their variability, in order to study its effect on poverty.

. PRICE STABILIZATION AND POVERTI

The advantage of using food poverty is that the total calori,: intake can be expressed in terms of

food consumption. In turn, food consumption is reillted to prices and income. When rice price changes,

the consumption of all food commodities changes as well, due partly to a substitution effect, and partly to

an income effect.

Two approaches are proposed here to study the relation betwecn poverty and price stabilization.

The fll'st, called the simulation approach, evaluates the effects of price variability on poverty, considering

information derived from the consumption pattern of the overaU population, such as in a national

household expenditure survey. The second approach, called the represcntative agent approach, studies the

conditions under which price stabilization reduces poverty. It takes a short cut by considering u

representative agent in each group of the population instead of the overall population.

Simulation Approach

Let qlk denote the consumption of food k by household i as follows:

[loll



42

where p, i5 the price of rice, p." is the vector of prices oC Coods different Crom rice, YI is income, and ~ is

the vector oC socio-demographic variables associated to household i.

IC the total calorie intake of household it let, is given by

(15)

where Wk is the calorie conversion factor Cor Cood k, then total calorie is a function of the same variables

as in equation (14), namely

[16]

Putting together equations [l3,and (16), the poverl}' measure W can be expressed as follows.

[17)

From this equation it follows that the poverl}' measure W is a function of the poverl}' leve~ the

parameter 0:, and the distnbution of prices, income, and socio-demographic factors.

Let assume that the distribution of rice prices can be characterized only by the first two moments,

that is p, - (IJ"IJ,·q,), where IJ, is the mean and q, is the coefficient of variation of the distnbution,

respectively. Then, by keeping constant all variables diHerent from rice price and the parameter 0:, the

poverty measure can be expressed as follows

W = W(;p,;::z,ur) [18)

By simulation, o:le, can evaluate the expected value of this function and compare it to the value

of the poverty measure computed at the mean price.

Complete price stabilization at the mean IJ, will be successful at reducing poverty if

W(IJ"O:,Cf,) < Ep, W(;P"O:,C1,) [19)
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where Ep, W(p"Q,u,) is the expected value with respect to the variabh: p,.

A case for partial price stabilization is given when the expected poverty associated to a variable

price with coefficient of variation °1, is lower than the expected poverty in presence of higher variability,

as measured by a coefficient of y~riation u2" where uI. < °2"

(20]

The validity of this comparison rests upon the assumption that the two distributions have the same

mean. That is PI' - (IJ" ul,°I-l,), and P2. - (IJ" U2,oIJ,). When the mean changes the comparison becomes

blurred by the overlapping of the effects deriving from the cr.anging mean of distribution and the effects

deriving from the variability of the distribution.

Representative Agent

The simulation approach requires the availability of household data. It would be. .desirable

sometimes to derive conclusions regarding the effects of price stabilization on poverty, only by using

demand parameters available in the literature. Instead of looking at the behavior of each household,

representative agents are taken for each income group, and average behavior is considered.

Let xO .. x(P"p."f,do) denote the average calorie intake of group G, wit/:. yO, and dO its average

income and socia-demographic characteristics, respectively. Then the poverty WO for group G is simply

given by

W O • [z - X(P"p_"yO,dC?]"
Z

[21]

By focusing now only on prices of rice, keeping constant the other variables, the poverty of group

G is a function WO of rice price that can be expressed as

WO .. WO(P,) [22]
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To study the effect of price stabilization at the mean /J, of the distribution of rice prices, the

expected value of WO with respect to P, has to be compared with the value of the same funct~on computed

at the price mean /Jr' Price stabilization at the mean price reduces expected poverty if

WO(/J,) < Ept WO(p,) [23J

For a • O. the poverty measure for the representative agent is either one, when lhe household is

poor, or zero. Therefore, if there is a positive probability that the price of rice is low enough so that the

calorie consumption of the representative agent is above the poverty level, and if the household

consumption at the average price is below the poverty level, then price instability will always be preferred,

because the expected value of poverty will be below one. Condition [11] will never be satisfied.

For a • I, from [21], the condition [23] reduces to

[24]

This condition will never be satisfied if the calorie consumption x is a convex function of rice price. The

intuition is that the representative agent will prefer to benefit.from the. likelihood of low prices that will

more than compensate shortfalls in consumption when prices are high. This is a result similar to that of

Waugh 1944 for consumer surplus. The problem with this interpretation is that shortfalls in calorie

consumption may not be simply compensated by equal and opposite "bounty" when prices are low. Low

calorie consumption may be very bad, because it entails the risk of morbidity, low productivity, and, in

extreme cases, mortality. This is one reason to consider values of the parameter a greater than 1.

In general, when Cl is not equal to zero, the conditions under which [23] holds can be derived

analytically, looking at the convexity of the poverty measure. Under convexity, condition" is satisfied.

Following Rava1lion 1988, the second· derivative of WO can be computed as follows.



4S

(25)

so that tbe poverty measure WO is convex with respect to p, if the term within the brackets of the previous

equation is positive. Under the mild condition than culorie consumption is a declining function of rice price

(mild because rice is the major food staple), this is equivalent to say:

(cr-l)17' < ~p'
p, x p,

[26]

where 17'pi is the elasticity of x with respect to price Pit and P'pl' measuring the change of the slope of the

calorie consumption curve, ill Ihe curvature of x with respect to price PI' that is:

[27]

Note that when n .-: 1, :i:~ :"'~ict' st,1bilization increases expected poverty if the caloric consumption

is convex with res~;"ct I .". :'riCC. 'l.'ie convexity of the calorie consumption function is therefore a

critical cODdition for rJValuali::c; iirice ,;'aHization effect on poverty.

NOh~ allO thaI .::.~. hig;ll"' ;5 cr, th: ";Iore desirable price stabilization will be. That is, the higher

is the weight given t"l the dl'ptb (J.' c,~we ..tJ, tJte more will price stabi1ization tend to lower expected poverty.

The reason is that the hi&"er ,~~ ·,r.iiht l~iven to the depth of poverty, the more strongly deviations from

the poverty level will be weigh:d.

Condition [26] can convenientl)/ be expfl)s.~ed in terms of food demand parameters, taking into

account that the elasticity and curvature of total calories with respect to prices can be expressed as follows:

[28]

and

where 'Yt is the calorie share of food It, 171a is the elasticity of food k with respect to rice price, and Pia is

the curvature of good k with respect to rice price.
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(29)

PRICE STABILIZATION AND ECONOMIC SURPLUS

His useful to compare the analysis of the effects of price stabilization on poverty with selected

issue of the rich literature on the effects of price stabiliZlltion on economic surplus.

From the point of view of the consumer, price stabilization improves weUare if the expected utility

derived from consumption of all goods is lower than the utility computed at the stabilized price. It could

be shown (see Turnovsky, Shalit, and Schmitz 1980) that price stabiliZlltion improves expected utility if the

following condition is satisfied:

[s,'('1ry + R~ • 'I" 1< 0 [30]

where S, is the budget share of rice consumption, '1ry is its income elasticity of demand, 'I" is the own price

demand elasticity, and RC is the coefficient of relative risk aversion for consumers. This result suggests

that the desirability of price stabilization increases with the coefficient of relative risk aversion and

decreases with the magnitude of the income and price elasticities. Poor households with high budget share

of food, and high risk aversion are the ones who most likely are going to benefit from price stabilization.

Newbery and Stiglitz 1981 showed that the benefits B of price stabilization to producers, as a

proportion of the income Yo before price stabilization. can be approximated by:

(31)

where YI is the mean is the mean of Y.. r:ryt is the squared coefficient of variation of yj, and
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A'I • ':'1. Yo, and R(y 0) is the produccr coeflicient of relative risk aversion, computed lit the mean of

the income before price stabili7.Dtion,

The total benefit of price stabilization arises because of transfers from gainers, who typically arc

producers, to losers, who usually afe consumers. When risk is incorporated into the analysis, the benefits

from price stabilization arc bigger. However, even when price stabilization has positive effects on economic

surplus, these benefits arc usually very limited in the case of food prices (sec Newbery and Stiglitz 1981).

DATA AND RESULTS

The data and parameters used for the simulation of the effect of price stabilization on poverty

come from an analysis of food consumption (see Appendix 3) based on the Household Expenditure Survey

conducted by the Bangladesh Bureau of Statistics in 1988/89. The consumption functions in [14J were

specified as semilogarithmic function of prices of nine food categories, and the analysis was done for four

income quartiles both in rural and urban areas.

The semilogarithmic specification of consumption function entails a value of the curvature

parameter in [28J equal to -Ii for double logarithmic specification, the curvature is directly proportional

to the price elasticity, whereas it is zero for linear specification.

The risk parameters in the economic surplus calculation of benefits have been incorporated on the

basis of a sensitivity analysis considering a range of values from -1 to -3. The estimation of producer's

benefit in equation [31J has folJowed the method of Braverman et aI. 1990 involving a linear specification

of demand and supply.

Results on Poverty.

The conditions under which price stabilization improves poverty of the two lowest quartiles are

always satisfied when Ck ~ 2 (see table 18). For higher income quartiles the representative agent will give

the unambiguous answer that price stability is always good, in so far as poverty is concerned. This is

because at the mean of the price distribution the poverty measure for a representative agent in these higher

quartiles has a caloric consumption above the poverty level Therefore, any degree of price instability will
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involve a positive probability of falling below poverty, increasing the ~xpected value of poverty above the

value zero obtained at the menn of the price distribution. This fealure of the representlltivc agent approach

does not allow to take inlll account that even at the mean price, within a higher income quartile there arc

households with II caloric consumption that would qualify them liS poor.

The simulation approach requires more extensive data than the representative agent approach, but

it gives this additional kind of information related to the numerous crossings of the poverty line.

The result of the simulation of the poverty measure defmed in equation (181 is depicted in figures

10 to 13. The figures suggest that for Q ~ 2 poverty is a convex function of prices, implying that price

stabilization will reduce pO'lerty (see Newbery and Stiglitz 1981). This intuition is confirmed by figure 14

showing that the expected poverty is an increasing function of the coefficient of variation ar of prices,

whereas for Q S 1 is basically stationary.

For moderate price variability, say when the coefficient of variatic" of price is less than 8 percent,

none of the measures of poverty changes significantly. Only when price variability is very high, say when

coefficient of variation is above 8 percent, the behavior of expected poverty differs depending on the

emphasis on the poorest, as summarized by the value of the parameter Q.

When Q .. 0, the poverty measure is interpreted as the number of people below the poverty level.

In this case poverty does not change to any appreciable degree when variability of prices increase. This

is an interesting result since it sheds some doubts on the validity of using price stabilization to reduce

poverty. The same result applies when a .. 1, and the poverty measure is interpreted as the average gap

of calorie consumption below the poverty line. When price fluctuate, households cross the poverty line in

both directions. On average, simulation shows that the number of crossings above and below the poverty

line compensate each other. Only when Q ~ 2, implying that deviations below the poverty line are weighed

very heavily, the expected poverty is increasing to an appreciable degree when prices become more variable.

In this case price stabilization reduces poverty. However, even in this case, the contribution is very low.
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Results on Economic surplus

Thc Turnovsky, ShaJit and Schmitz 1981 condition 1301 for pricc stabilization 10 improve thc

consumer's surplus is not satisfied in most of the cascs considcred, where the runge of the coefficient of

risk aversion for consumers vllri~~ between -I and ·3 (sec table 19). Only when the coefficient of relative

risk aversion in very high in magnitudc, thc consumer's surplus of most of the population is increased by

stabilization, The parameter should have a value around -3, u value thnt is high relative to other available

studies (sec Dc Janvry, Bieri, and Nunez 1972, and Pinstrup-Andersen, de Londono, and Hoover 1976).

The Newbury and Stiglitz 1981 approximation 131J to compute producer surplus also shows that,

unless risk aversion is very high, the benefit to producers arc rather small (sec table 20). On average, these

benefits are about 0.9 percent when the coefficient of relativc risk aversion is -1 and rise to 1.4 percent

.1". when the coefficient of relative risk aversion is -3. I••

The main conclusion is that only when risk aversion is very high, price stabilization benefit

producers and consumers to any appreciable extent. For values of risk parameters not greater than two,

the effects are rather small, less than two percent of total income for producers and negative for most of

the consumers.

CONCLUSIONS

Extreme poverty in Bangladesh, measured by the number of people with caloric intake less than

1803 kilo calorie per day, is still pervasive, affecting around 27 percent of the population. Numerous

approaches have been attempted in the past to allack poverty. Direct approaches such as subsidies,

employment programs, and credit for the poor have shown various effectiveness (see N.lslam 1992). The

evaluation of various approaches is complicated by the difficulty of identifying the poor and of

understanding the behavioral parameters underlying any adjustment to the economic environment. In the

case of Bangladesh, one of the main symptoms of poverty is low calorie intake, which is directly related

to low food consumption. Given the extremely high share of rice in the Bangladeshi diet, rice prices play

a very important role in the determination of poverty.
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The main conclusion of the chaplcr is that price stabiliZlltion is largely irrelevllntto reduce poverty.

When the concern for the depth of poverty is very high reduction of price varinbility will be accomplIllied

by a reduction of poverty. However, even in this case the reduction in poverty is rather small.

This conclusion is parall:!ed by the analysis of the microeconomic effects of price stabilization on

economic surplus. The benefits in this' case are also small, even when risk aversion on the parl of

consumers and producers is taken into account.

The analysis of tbe effects of price stabilization on economic surplus and poverty point to a similar

conclusion. Unless the risk parameters, the variability parameters, and the poverty concern parameters are

extremely high, price stabilization is .not very relevant to improve the general situlltion.

Given tbat the programs to stabilize food prices are usually quite expensive in fiscal terms, the

whole idea of using price stabilization fodmproving the poverty situation is rather weak. It is probably

more cost effective to design targeted programs that directly address the main problem of poverty reduction

rather than using broad policies with negligible benefit.
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CflAl'TEIl 6: FOODGItAlN 1)I{OJEC'rJONS, I)RICE SUI'POItT I'OLICY, ANI)
I'ROSPECT FOlt IUCE EX1'0RT.

INTRODUCTION

In light of the recent llr.~Wlh of rice production in Bangladesh, it is conceivable to envisage II

situation of sustained rice self sufJicicncy. Moreover, the prOCCRS of structural change in Bangladesh, a&

in many other developing countries, is accompanied by increasins urbanizution. Thcse tendcncics \vill

affect the demand and supply of foodgrains, generating new pressures on the Public Foodgrain System,

Sustained growth in rice production, together with accelerated process of urbanization may induc~. an excess

supply of rice, that could result either in a fall of domestic prices, or ~n an opening to international markets

by way of exports. The past mode of operation of tbe Public FoodgraiL System is often questioned, as the

effort to stabilize pricea is increasingly interpreted to consist in supporting prices through domestic

procm'ement. Mounting public stocks may become a real possibility that raises the problem of how to

dispose of them. Since the foodgrain need of the population may become less urgent, then the oppor.tunity

of exporting part of the public stocks should be evaluated. Rice is the preferred staple food for the

majority of the world's population concentrated mostly in the developing countries. However, the

proportion of rice production that is traded internation:illy is small and has virtually remained unchanged

since the mid·70's. The strategy of exporting rice should be weighed carefully in light of the thinness of

the international market, and the domestic effects on production, consumption, and prices.

Urbanization and export orientation will pose numerous problems in terms of marketing

infrastructure and services. The Public Foodgrain System will have to adapt to this new environment,

showing flexibility and capacity in monitoring the changes under way. The gathering and evaluation of

domestic and,international market information, the analysis of demographic factors affecting domestic food

demand, and an understanding of the constraints to future production growth are central elements in any

effective policy strategy.

This chapter has two main objectives. First, it explores the likely foodgrain situation of Bangladesh

during the 1990's and derives implication.~ for price support policy. Second, it examines the prospects of

rice exports, focusing on the role of the government in assisting a trade oriented policy.
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DEMAND AND SUI'PLV PROJECTIONS

The foodgrain projectionr. preaenteJ in this chapler arc bllsed on a Himple model Ihllt tllpturc5

vlJrioua dimensions of the foodgraio ayAlcm. Firat, foodgraina IIrr. diaaggrcgllted inlo rice lind wheal.

Second, rural lind urban disa~r.ellatjons ure broughl iuto the picture, using the demand parameters

estimated in Appendil( 3. Third, demand is di!lI~re[otated by income groups. Finally, lhe: modcl

incorporalcs the role of distribution oi growth which charactcri7.cs the proccsR of urbanization. Demand

The projections reported below disaggregate foodgrain demand with respect to rural and urban

areas, with respect to rice and wheat, and with icspect to income groups.

Let DllI
udenole Ihe demand for commodity k (rice or Whr"1t) by income quartile i ill area j (urban

or rural) al lime I. The tOlal demand for commodily k at lime t is given by Dill where

[32]

where qlllu is per capita demand, and ll"u is the popuJation.aL time I.of quartile i in location j.

The disaggregation of foodgrain demand is done with respect to the commodity (rice and whea:),

the income quarlile, and the location (urban and rural).

Let specify qlllu as follows:

[33]

where PU> and P... are rice and wheat price, respectively, at time I, and Yu is the income per capita at time

t of group i in location j. The parameters ai' C%:t, and Q) vary with the triplet (iJ,k) and are obtained from

elasticity figures estimated in Appendix 3, computed at Ihe mean. The effect of other prices and factors

is subsumed in the constant term.

Supply

Supply of commodity k at time t is given by Sill where
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SUI • (1.6).OUl + Offill. ProcuUl 134)

QUI is Ihe production of commodity k at time t, OfftUl is public distribution of commodity k at time t (called

offtake from public stocks), and. ~rocuUl is the domestic procurement of commodity k at time l. The

parameter 6 accounts for feed, wllstage, lind seed,

To model the response of supply to prices, and technological factors, a simple model derived by

Mlthmud, Rahman, and Zohir 1993 has been used. First, production is decomposed into yield and lIcreage

as follows

QUI • AUI.yU1 [35]

where AUI is acreage devoted II' commodity k lit time t, and Y'" is yield of commodity k at time t.

Second, acreage response to pri~~s and other idctors is modelled as follows. For rice, the best specification

was found were aggregate rice acreage is a function of rice price. and rice yield, .that is

[36]

where AI, ~, and A, arc coefficients estimated on the basis of elasticities computed at the mean.

For wheat, the best specification, involved both rice and wheat price, and lagged acreage, as follows:

[37]

where AI"" ~." A,." and A.., arc coefficients estimated using the elasticities from Mahmud, Rahman, and

Zohir 1993.

The previous formulation leaves the growth of yield exogenously determined. The assumptions

regarding yield growth are statecl in a later section.

The behavior of public distribution and of procurement is also assumed to be exogenously

determined. In the case of rice, offtake and procurement in the base year are taken to be equal. The
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Initial value of procurement is equal to 4.2 percent of totul production. In a later section, differcnt

behllvior of the government concerning domestic procurement of rice is formulated. Moreover, in this

model tbe economy is assumed closed, witb no trade ID foodgrains allowed. This assumption is going 10

be removed in a luter section. Fi~!1l1y, note that in the specification of supply, initial private stocks arc not

included.

EQUILIBRIUM AND GROWfH ASSUMPTIONS

Equilibrium

In equilibrium, prices adjust to equalize supply and demand. For eacb commodity and for each

time period, tbe following equation holds:

(38)

By expressing demand and supply in terms of prices, one obtains the following equation for each

commodity k:

(39)

Assumptions about Growth of Population, Income, and Yield

In this model population growth, income growth, and yield growth arc exogenously determined.

Moreover, explicit assumptions on the behavior of the public distribution net of domestic procurement have

to be done.

For the country as a whole, population at time t is given by:

•

[40]

The overall populatio!l growth rate is denoted by /I so that
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(41)

The distribution between rural and urban areas is given by

(42)

where 11'1, and 11'1. are rural and urban population at time t, respectively. Given an (\utmigration rute p from

rural areas to urban areas, the urban population at time t is evolving as follows:

,
n...

,_I l-u,.1
n. (l+v+p--)

U'_I

.... f

(43)

where u1.1is the urban population rate at time t·1, that is ~'I .. rr"I.!tr'. The rural population is the residual

11'1, .. 11'1 • 11'1.. The population of each quartile i in any location j grows at the same rate, and is given by:

(44)

Three cases arc considered in the simulation exercises. The high RJ'owth case corresponds to a

yearly population growth of 2 percent, the medium growth is 1.86 percent, and the low growth rate is 1.5

perccnt. The high growth is consistent with the growth rate for the 1980's as derived by the 1991 Census

(see BBS 1992). This high growth is expected to decline further as a result of structural changes such as

urbanization, education and income growth, and increasing participation of women in the labor force. The

outmigration rate from :iural to urban areas is assumed to be equal to 1 perccnt (sec also Chowdhury and

Shahabuddin 1992).

For income growth, the assumption is that each quartile grows at the same rate within the same

location. The distnbution between urban and rural areas may be different. Because of the process of

urbanization, the distribution of growth is affecting the demand for food very critically. In correspondence

to the same aggregate income growth there are infinite paths of demand growth, each associated to a
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different growth of income in rural and urban areas. To illustrate the consequences of the distribution of

growth between urban und rurul ureas u matrix is constructed, whereby in one case growth is distributed

equally and in the other case urban IIreas growth is faster than in rural areas, The second hypothesis is

tbe most likely one since il is re~~ted to the process of urbanization, originated by migration from rural

areas (see Todaro 1976).

Therefore, income growth is affected both by the level of growth lind tbe distribution of growth

across rural and urban areas. In the simulations, three levels of aggregate income per capita growth are

considered, corresponding to 1, 2, and 3 percent, respectively. For each level. two distributional

assumptions are considered. In the first assumption, growth takes place equally in rural and urban areas.

In the second assumption, urban growth of income per capita is 30 percent higher than in rural areas. The

second assumption is consistent with the actuakst'owth of the urban-rural income differential as indicated

by the Household Expenditure Surveys in 1983/84, 1985/86, and 1988/89 by Bangladesh Bureau of

Statistics. {see BBS 1991).

For rice yield, the assumptions are of high growth, equal to 2.5 percent. medium growth, equal to

2.3 percent, and low growth, equal to 2.1 percent. Note that these assumptions arc cautious with respect

to the yield growth of 2.7 percent in the 1980's and with respect to other studies such as Islam 1989, Goletti

and Ahmed 1991, Shahabuddin and Chowdhury 1992. These growth assumptions are consistent with the

large scope in yield improvement in the Aman crop, and continuation of expansion of Boro acreage, since

only 40 percent of cropped area is currently devoted to high yielding varieties. Wheat yield growth is

assumed constant and low. It is set equal to 1 percent, in agreement with the limited scope for further

expansion of wheat production (see Mahmud, Rahman, and Zohir 1993).

The parameters and assumptions used in the simulation are reported in Append~ 4.

RESULTS OF PROJECTION ANALYSIS

Informed opinion may differ as to the realism of each of the assumptions on which the projected

growth rates are based. However, a comparison of different scenarios may still be useful. To guide this

comparison, and to state the perception about the likelihood of different scenarios, each assumption has
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been uuigned u given probability (see Appendix 4). Based on these priors, expected vlllues of demand

were determined both for rice and wheut.

The results are reported in table 21 showing a situation characterized by a rice surplus of 157

thousand metric tons lind a whea.t. deficit of 1535 thousand metric tons when prices are kept at the initial

level. When prices arc allowed to respond, the excess demand is zero, and prices of rice und wheat ares

going to decrease by 2 and 12 percent, respectively, over the decade. The reuson for the bigger decrease

in the case of wheat is the negative income elasticities of demand for this commodity. Total foodgrain

consumption is increasing for all income groups except for urban rich. However, as a consequence of the

mostly urban biased growth, urban poor are benefitting from growth more than rural poor.

In order to gain better understanding of the model, it is useful to consider also a high growth

scenario, where rice yields arc growing at 2.5 percent over t~c. decade, and a low growth scenario, where

rice yields are growing at 2.1 percent. The results in table 21 show that rice prices may vary between 4

percent below and 2. percent above the initial level of 388 Taka per Maund. Wheat prices always decline,

between 12 percent and 8 percent below the initial level of 299 Taka per Maund.

In conclusion, price changes are going to be quite modest in the case of rice, whereas they will be

slightly more appreciable in the case of wheat. In any scenario, most groups are going to gain out of

growth of production, and particularly so the lower urban quartiles.

Implications for Price Support Policy

In the analysis of the previous scenarios, the behavior of the government was kept constant at the

initial levels in the simulation period. The main conclusion of the analysis, namely that rice prices are not

going to change significantly during the decade of the 1990's has some important implication for price

support policy. The recent fall in rice prices after the Bora harvest of 1992 has risen the concern that

growth of production will result in a precipitous fall of rice prices that would hurt farmers. As a

countervailing policy measure, procurement of rice has been proposed. It is useful to see what different

assumptions about procurement policy will entail for prices and public stocks. Since only rice procurement

is relevant in the foodgrain system of Bangladesh, given that over 95 percent of foodgrain production is
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given by rice, two difierentllssumptioLlS uboutthe growth of rice procurement urc mode. In lhe Iirst ClIse,

procurement is assumed to grow lit 2.5 percent, and in the second case ut 5 percent per year. As tuble 22

shows, the effect on rice prices in both cllses are quite marginsl. However, the increuae of public stocks

is quite remarkable. In the case.~f moderate growth of procurement, the increase in stock will be olmost

900 thousand metric tons, representing an increase of 157 percent with respect to its initial average level

of 570 thousand metric tons; for uccelerated procurement growth, resulting in on increase of just a 2.j

percent of rice price, the increase of public stock would be of 1.9 million metric tons, which would pose

capacity problems given the current sp~ce availability constraints of public storage facilities.

The main conclusion seems to be that even massive increase in procurement would result only in

modest price changes. However, this massive increase in procurement will pose formidable problems in

terms of both storage.capacity and accompanying mounting liscal cost. Ii.' .

RICE PRODUCTION AND EXPORT MARKET

Over the period 1975·90 world rice exports averaged only 4.1 percent of total production, making

the international market for rice very thin (Table 23). During the same period world production grew at

a rate of 2.67 percent compared to a 257 percent growth achieved in export. Table 24 shows that the five

major exporting countries together achieved an annual export growth of 4.75 percent during 1975·90. There

is, however, a wide variation among the growths of the concerned countries, with the one extreme of·7.08

percent for Myanmar, and another extreme of 39.46 percent for Vietnam. Thailand is the other country

whose export growth of 8.6 percent exceeded the average growth attained during the period. Besides

Myanmar, the growth rate of U.SA. and Pakistan were below average, at 0.61 percent land 254 percent,

respectively. Comparison with the world scenario shows that the export growth of 4.75 percent for major

exporting countries by far exceeds the overall growth of 257 percent achieved in world export over the

corresponding period. The growth of market share of the first five exporters has been steady from 573

percent during 1975-79 to 71.1 percent in 1985·90. Moreover, the proportion of export to milled production

for the major exporting countries grew at the rate of 2.12 percent over the 1975·90 ..eriod compared to II

negative growth of 0.1 percent for the world as a whole. This demonstrates that the majur exporters are
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generally well equipped to tllckle II sluggish world market. Also, they do beller complIred to other

competltora when the world mllrkct experiences II boom.

It is interesting to note thnt the rate of growth of rice production of Bangladesh relative 10 tbe

major five exporters during 1975:~0 is surpassed only by Vietnam and Myanmar; the same holds true for

yield growth (ace table 25). However, in the five years period 1985-90, Bangladesh'growth of bOlh rice

production and yield has been higher thon for the lirst live exporlers, including Vietnam.

WORLD VIS A VIS DOMESTIC RiCE PRICES

Rice Varieties

Key to export arc the rice prices of differeDt varieties traded in tbe domestic markets. The analysis

of prices of tbese varieties and of comparable internatioDal grades will help determine their competitiveness

in the international market. Thai prices for the regular rice have beeD chosen for comparison with tbe

similar varieties of Bangladeshi rice as Thailand is the single largest exporter of such rice and for its

proximity of geographical location. Similarly, prices of Pakistani Basmati rice have been used for

comparison with that of BangladtShi aromatic varieties.

Thai export standards classify rice into different grades based largely on such physical properties

as length of grain, degree of milling, perceDtage of broken and damaged grain, colored grain, moisture

leve~ and impurities. Such standards or any other specifiCations fOf'grading rice arc practically non-existent

in Bangladesh. Rice in Bangladesh is classified into three broad categories based on the growing seasons

for the crop, Dame:/, Aus, Aman and Bora. All species of aus and boro rice, except the species called

Pajam, are generally regarded as coarse chiefly due to the sbort and bulky shape of the grains. Pajam is

regarded as a medium variety rice. It is the Aman season when more diverse qualities of rice arc

produced. Aman rice can be classified into four categories - special aromatic, fine, medium and coarse

(see figure 15).

Two sets of prices, export parity and import parity, for Thai rice have been used for comparison

with the wholesale rice prices in Bangladesh. Thai Free on Board (FOB) prices for the grades involved

have been multiplied by a factor of 0.85 to arrive at the export parity priccs, which basically arc estimatcs

....
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of wholesale prices for those Thai grades plus any cxport levy charged by the Thlli government. An

o&lumed zero export levy for Bangladesh posits the priccs 00 II par with each other. For the aromatic

varieties, only export parity prices for Pakistani Basmati rice have been used for the comparison since

Bangladesh is unlikely to import. ~uch higb valued rice in the ncar future.

For computing import parity prices, lirst II shipping cost of $20 per metric ton has bcen added

across the board to obtain estimates of Cost and Freight (C&F) prices for the same Thai varietics. Then

the C&F prices have been multiplied by a fllctor of 1.15 to determine their import parity prices, which

arc again literally estimates of wholesale price& for tho&e grades in Bangladesh markets when imported.

The purpose is to bring the Thai FOB prices on an equal term with that of Bangladesh price& for the

&elected grades.

t.·,. Export Parity and Import Parity vis II vis Domestic Wholesale Prices ...

FrC'm the comparison of prices of fme Aman variety with Thai 5 percent broken rice (&ee table

26) it emerges that over the &evcnteen years between 1975 and 1991 the domestic prices have exceeded

export prices by 27 percent. A similar behavior holds for prices of high yielding variety (HYV) rice,

generally considered as coarse rice, which has been compared with the Thai 2S percent super.

The prices of Kalizira and Katanbhog, two of the best aromatic rice varieties, have been compared

with that of export parity prices for Pakistani Basmati rice. Shapewise both are slender but Kalizira is short

whereas Katanbhog is long. The ratios for this special variety aromatic rice appears to be a lot more

encouraging than the ratios for any of the regular varieties. For most of the years the prices were below

the export parity prices for Basmati rice. Kataribhog rice presents the most promising picture. Bettcr

ratios for this variety are explained by the relatively low price it commands in the domestic market.

Although Kataribhog is a long variety, price is lower as it contains less aroma than Kalizira.

It is apparent from the above analysis that only the. two aromatic varieties have an immediate

prospect in the international market. Prices of the regular varieties arc not presently competitive to

international market prices for the comparable varieties.

The comparison between the fine Aman rice domestic prices and the Thai 5 perr.ent broken import

parity price shows that over most of the period 1975·90 the ratio of domestic wholesale to import parity

...
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prices were below 100 percnnt, implying thnt imports wcre not commcrcially fe05ible during most of thone

years. Prices for HYV, which is generally regarded aR coarae rice in Bangladesh, hove been compared with

the Thai 2.~ pcr':cllt super rice. The r"sults of the anlllysis is similar to the CIISC of Amon ricc, pointing out

that during this period commerc!~l imporlll of rice werc nOI viable (sec tablc 27),

Price Fluctuations In Domestic vis II vis International Markels

Variability of domestic prices has dcclined substantially in the past two decades. Both measures

of inter-YClar variations and intra-year variation shows this decline. The decline has also characterized

international and border prices during this period (sec table 28). However, inter-year variability of

domestic prices has declined more tban for intcrnational and border prices, whcreas intra-ycar variabilily

has bccn at approximately the same level. I~ thc 1980's, domestic prices have been morc stablc than either

intematiooaLlOr border prices. As it was seen in the previous subscctions, domestic prices of COlUse ricc,

the most common variety of rice in Bangladesh, were among import and parity prices, suggesting that there

were not major incentives to trade rice. The existence or a large band for import and export parity prices

did not prevent domestic prices to maintain a long term relation with border prices, as the analysis of

cointegration in chapter 3 has shown.

Looking at the seasonal pattem of domestic versus international rice prices, table 29 shows that

price differences are the lowest in December for both the fine and medium varieties. Understandably so

as December happens to be the peak month for Aman harvest, which contributes most to the aggregate

production of fme and medium rice. The highest level of differences arc observed in October and

September for the fine and medium rice, respectively. These two months precede the Aman harvest and

are regarded as lean months in terms of rice supply in the domestic markets. Overall, the differences are

relatively lower between December and March for either being the period of Aman harvest or for being

closer to it. This suggests that the period between December and March will be the most favorable for

Bangladesh to export fme and medium variety rice. One can draw similar conclusion with respect to

aromatic rice as most of the domestic aromatic rice is also produced during the Aman season. Price

differences for coarse rice are likely to behave differently from those of fine and medium varieties as a

large portion of coarse rice is produced during the two other rice growing seasons -Boro and Aus.
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SWAP OF RICE FOR WHEAT

The likely situation for foodgrains in the 1990'5 is one whereby rice excess supply may persist

together with wheat excels demand, With a vicw to attaining food sclf sufficicncy, it j~ thcn intcresting to

ask thc following qucstion, initial.lr posited by Chowdhury and Aziz(1983):

How would the foodgrain scctor be affccted if the surplus of rice is swnppcd for wheat in lhe world

market?

Of particular interest is the detcrmination of the effects of rice exports on production,

consumption, and prices. To address this question a simple trade model is proposed. The model builds

upon Bema.r:d (1989), but it incorporates different rice qualities, and cross price elasticities botb for demand

and supply. The basic structure of thc model follows.

There are three goods: two qualities of rice,.':high" and "low", and wheat. Thc supcrscripts h, I,

w, denote high, low, wheat, respectively. Demand and supply of the threc foodgrains depcnd on the prices

of the three goods. Income effects are assumed within the functional forms, and therefore are. not

mcntioned explicitly. The government exports rice of good quality, and the elqlorted quantity of rice is

denoted by X. It swaps X for a quantity M of wheat in the international markets, using world prices of

rice and wheat, denoted by wo', and wow, respectively. Let the letter 0 denote demand, S supply, and p

domestic: price.

Demand

Supply

Db • Ob(pb,pl,p~

0 1• Ol(pb,pl,p~

Ow .. OW(pb,pl,pW)

Qb .. Qb(pb,pl,p~

QI = QI(pb,pl,p~

QW = QW(pb,pl,p~

[45]

[46]

[47]

[48]

[49]

[SO]
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EClulllbrlum

Q"(p",p',pW) .. D"(ph,pl,pj '" X

QI(p",pl,pW) .. D'(p",pl,pj

~W(pb,VI,pj + M + FA • D"(pb,pl,pj

where FA is foreign aid assumed to be received ull in wheut.

r\..a,

[51]

[52]

(53]



Swap Condition

wo'.X • wo"'·M (54J ,.

Tbe endogenous vorlables of the, ~yslem given by equalions 145) 10 1541 nrc domestic prices pb, pi, pill, and

imporls of wheat M. The exogenous variables lire world prices wo', wo"', and rice exports X,

The model is used to study Ihe effecl of exporting lin amollnt X on vrices, quanlities consumed

and produced, and 10101 foodgrain consumption.

Tbe comparative statics of the model docs not allow to derive clear cut conclusions. Only for the

case of zero cross effect the results arc unambiguous. In this case the price of high quality rice increases

and tbe price of wheat decreases when exports increase, leaving tbe price of low quality unaltered, This

is basically the same result,that one obtains when.only one quality of rice is considered, as in the Bernard ~ ....,

(1989) model.

To study the effects of exporting different qulilities of rice the model [45J to [53J is solved

numerically by specifying the demand and supply functions as linear logarithmic, with the coefficients of

the linear terms interpreted as cro::s price elasticitie6.

Results of Simulations

Some of the parameters needed to implement the model empirically are not readily available;

hence an informed guess is required. The assumptions relative to these parameters must be clearly stated.

Sensitivity analysis with respect to these parameters helps to understand the robustness of the results. In

the case of demand elasticities, for high quality rice, educated guesses have taken into account the

parameters of the higher urban income groups. Similarly, for low rice quality, the p:uaml:lerS of ilie lower

rural income groups have been taken into account. For supply elasticities, the major effects are assumed

to go from rice price to wheat production and not vice-versa, at least when aggregate rice is considered.

The baseline of the exercises uses the 1989/90 level of production, availability, and prices. All

foreign exchange earned from the export of rice is assumed to be spent to import wheal. All the baseline

figures are given in Appendix 4.
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Tuble 30 rcrorln the rc~ulln, The milin conclunion in lhal once cr058 price olunticilien for whcol

and rice life loken into occount, thllre i~ a tendency for the oggrcgale foodgroinn pricc to 1.10 up, und lhin

In most evident for wheol ond the high quality rice. The reosoll in lhatthe demanll for WhClll incrcoscs 115

II reault of higher prices of rice D!I.d very high crOlIS price elasticities with rCqpeCl to rice prille, There£ore,

domestic aggregate price of foodgrainsmlly go up, even though tOlol foodgrain cOllsumption increases RS

a rwult of rice for wheat swaps in the international market. By exporting 200,000 melric tons, total

foodgruin consumplion goes up by approximatcly 0.8 percent, lhal 15 by 147,000 metric tons with respecl

to the baseline COIlC of no exports.

Higher foodgroin prices affect the distribution of food consumption of different income groups,

High income groups are most likely to consume high quality rice, and therefore tbtoy will be mostly

penalized. Low income consumers will-oot be effected negatively by higher prices of foodgrains, as long

as they consume mostly lower rice quality. The reason is that consumption of wheat will more than

compensate for any 1055 in rice consumption.

Note also that foodgrain cOll$umption increases with the magnitude of supply and demand

elasticities. As the commercialization of rice production increaacs, supply elasticities are also expected to

go up, implying that bigger gains in total foodgraio consumption arc expected from similar swap

arrangements.

In summary, the export of moderate quantities of high quality rice has positive effect on aggregate

foodgraio consumption, without compromising the food security of the poor.



PRECONDITIONS OF RICE EXI'ORTS

Beaides competitiveness of pricc~, there nrc II fllW other Important clemcht~ which should be

appraised before undenakinll export of rice, The focus of this Aeellon i& Oil marketi"!! infrastructure, lind

quality and llrading,

Marketlnll Infrastructure (storope, mlllln", und trunsportntilln)

The .torage facilities presently available in the private sector are unsuitable for lony' term storage

or foodgrains, and can at best be used I'or storing rice ro~ short periods following its procurement at

different points of the surplus producing arcus (see Jahangir and Oolelli 1991), Renting a part of

government-owned warehouse facilities may help mitigate the immediate space and quality problems with

regard to storage. In the long run, however, construction of more warehouses of standard specifications

.1.. wlIJ be necessary to enaure delivery of good quality rice in the world mwet. The government may

encourage the process by amending and simplifying banking regulationa on credit facilities to the private

sector entrr,reneurs for conatructiPD .of warehouaes.

A vast majority of the existing milling facilities arc incapable of producing internationally

acceptable rice quality. The rice mills in Bangladesh arc generally classified into three categories - husking,

major, and automatic.

Husking mills, mostly found in rural areas, arc only capable of separating the husk from the paddy.

Bran is separated manually to obtain the fmal product. The rice so obtained still holds parLs of brans due

to lack of polishing under the process. Thus, th~ translucency in the rice, conaidered to be an important

criterion for determining quality of rice in the world market. suffers. Percentage of broken grains, another

important quality criterion, also turns out to be higher as such rice mills usr. stone hullers.

The major rice mills use a two stage process for milling rice. In the first stage, the husk is

separated from the paddy. In the second stage, the bran is separated and the rice is polished to obtain

clean rice. Some of these rice mills specialize in milling special variety aromatic rice, mostly in areas where

production of such rice is concentrated. They do a fairly decent job. There is, however, still much room

for improvement. Just by switching from stone huller, they presently use, to rubber huller the percentage
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of broken rice clln be further minimized. Some rnodcrni1.alicm may alao be necessary to Improve polishln(l

qualitV of lheae mills.

In the automatic rice ml11r.. parboiling. drying, mlUing and polishing are aU done by the machines

with minimal human touch. M.~st of these mills were set lip around lalc 1970'5 and early 1980's and

tberefore bave modern machineries capable of producing inlernationally acceptable quality of rice. Tbere

were 77 sllch rice mills in 1988 (BBS 88). Their capacity ranges betwecn 16 to 24 metric tons per 8·hour

shilt. A con~ervalive estimate. wbicb uses the lower end of their capacity range, puts the annual total

capacity of these rice mills al 1.2 million melric tons in lhree shiflS. Consistent witb otber industries. 330

operational days in a year has been considered for oblaining the estimate. Tbe capacity of tbese rice mllls

arc presently underulilized due largely to higher cosl of milling and limited demand for bulk milling. It

is ecoDQmica1ly infeasible for these mills to process a less than optimal quantity of rice lJwane rWl. This

idle capacity can be put to beneficial usc on~ exporl of rice becomes a viable venture.

Adequate transportation facilities arc already.available.for moving rice from the producing areas

to the ports. Different means of ttansports • road, water and railway· arc used for moving fClodgrains

from one place to another. Road transports. i.e. trow, appear to be the most popular means of

transportation used for the purpose. They are popular for being faster as well as less }Jrone to pilferage.

The scope of using waterways. the next most popular means of transporting rice, is limited lIS many of the

traditional routes used for carrying foodgrains in bulk during the rainy season arc rendered non·

navigational in the dry season. However, country boats are still a popular means of transporting rice for

being cheaper and also for being the only means of trllDllportation in the remote riverine areas. n~

railway happens to be the most despised means of transportation for its high rate of pilferage and

misplacement of wagons.

Carrying cost of foodgrains can be considerably minimized by improving the management of the

railway and water transport networks. However. a basic infrastrucrural facility like transportation

encompasses a much larger area than Ioodgrain transportation and should therefore be addressed keeping

the overall economic development of the r.ountry in perspective. Movement of foodgrains, including rice,

will benefit in the process.
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Quality and Grading

All Bangludesh llhlftA to II mllrginn!ly surplus in rice production, more uttention should be given

on improving the qUlllity of rice with II particular eye on the world market (sec KlioslI-urd lIOlI Juliano

1991j. Tbll international rice m~~ket is very sl-eptic about the ability 01' temporary or new exporters to

delivcl ricl: of specified quality (Siamwallu and Haykin 1983). Becuu&e of this credibility gap, such

,.xporters face a greDt deal of difficulty in disposing of their surplus stock in the world market. Hence,

overall quality control of rice should receive utmost atlel.don before export is undertaken.

It is, however, difficult to generalize consumer preference for cooking quality ll& well as sbape and

length of rice. It varies from country to country and even among the different types of consumers within

a country. For example, high-income consumers in Bangladesh prefer fIDe grade rice of soft texture and

nOD-sticky nature as opposed to the prefereDoe ·,r nOD-sticley coarse rice of hard texture by the low-income

consumers (Toquero 1991). COuntrlC3 contemplating to enter the world market with fine to spc:cial quality

rice should focus on developing intermediate-amylose (20-23 percent) rkes with high recovery rate of head

rice (whole grain). Intermediate amylose together with medium gel consistency (41-60mm) guarantee

cooking qual!ty of non-sticky soft texture in rice. Chalkiness and shape are the two other quality aspects

the researchers or the breeders for that matter can improve upon through varietal developments.

At present there exists no grading system of milled rice in Bangladesh. It is therefore essential

that the country establishes a grading system before it undertakes export of rice. It is not necessary that

the grades to be introduced in Bangladesh have to match perfectly with that of Thai or American standuds.

Some latitude ::an. be lIsed in determining the physical features of standardizing rice based on the varietal

and millin~ ZcatLltt~C of the rice produced in Bangladesh. For example, stipulaled grain composition for

Thai 5 p~.rr,ent broken rice is: 25 percent of extra long grain (with a tolerance of 5 pere:-:;nt more), 3S

percent of long grain (with a tolerance of 5 percent more or less), and the rest shall be of medium &rain

for which not more thaD 10 percent of short grain arc allowed (SGS 1982). For the fine variety

Bangladeshi rice, which has been compared with that of Thai 5 percent broken rice, almost 100 percent

long grain Cl'.t:: easily be guaranteed as they are processed, milled and sold by genetic varieties. Absence

•

...
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of cxtra long grain in such II stllndurdization is likely to be morc than compcnsllted by uniform sizc and

shape of the grain.

Two othcr Bangilideshi varieties, mcdium lind coarllC, havc similar IIdvantagcs ovcr tbeir compared

Thai grades. As for tbe IIpecilil ~~omatic varicty, compared with Pakistani Basmati ricc, Kaliziru is shorl

and slender but highly fragrant and Kataribhog is long. They are not comparable in length to Basmati rice

which is extrll long. However, the cbemical properties they possess or their genotype which determinc

cooking quality and the aromll in tbe rice may be superior to Basmati rice. A large proportion of the

market for Basmati rice is in the Middle East where consumers prefer Pilaf rice, trellted with butter and

vegetable oil (Eve 1973). Both the Bangladeshi aromatic varieties, Kalizira in particular, apparently have

all the qualities of ideal Pilaf rice. As a matter of fact, Kalizira and white Kataribhog rice are used by the

Bangladeshi consumers as Pilaf rice for cooking special disbes. Therefore while standardizing the aromatic

varieties of rice, emphasis should be given on the properties which make them ideal fragrant Pilaf rice.

CONCLUSIONS

In view of the likely surplus situation of rice and accompanying wheat deficit by the end of the

decade, it nimportant to explore the possibility of exporting Bangladeshi rice in the international markets.

One of the main factors affecting competitiveness is going to be the quality of the rice exported. This

observation motiv8!t:d the analysis of import and export parity prices compared to domestic prices of

different qualities of rice. Using the available information, it was shown that there is a scope for exporting

aromatic varieties of rice, namely Kalizira and Khataribbog, to compete in the international market for

Basmati rice. It was also shown that cross price :ffects lUI10ng different varieties of rice and wheat are

important determinants of the impact of swapping rice exports for wheat imports in the international

markets. Ri~ swaps increase foodgrains consumption, mainly through increased con.,umption of wheat.

Rice exports increase the domestic prices of foodgrains, including wheat. As long as the level of exports

is low, namely less than 200,000 metric tons, the overall price an~ consumption effects are small. For

higher level of exports, however, price increases may become relevant.
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The feasibility of exporting rice depends on II set of policy measures, First of all, polic)' should

create favorllhle conditions for the development of export markets, raising many of the objections present

in the pasl. Tlie recent abolition of anti-hoarding lows and trade restrictions are positive steps in the right

direction. The process of expor~ ,is to be kept simple to o\'oid any inordinate delay in completing paper

works. Second, the elcisting infrastructure and equipment affecting transportation, storage, and milling

should be updated and expanded, Third, II grading system should be introduced, to raise the average

quality of rice consumed domestically, and to enhance the likelihood of exporting suc:cessfully in the

inter::ational market. Finally, the opening of the international market should be done gradually, so that

the negative effects deriving from instability imported from outside could be absorbed smoothly.
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CHAPTER 7: CONCLUSIONS AND I'OL.ICY IMI'LICA:rJONS

Two major features oC BaDgladesh CondBraiD seClor have emerged durinll the past two decades.

Firat, growth oC rice production, !~e main food staple of the COUDtry, has been sustained and iDcreasiDgly

stable, as the outcome of adoption oC high yielding varieties lind modern technology. In conjunction with

structural change resulting in II lower population growth lind rapid urbanization, the growth oC rice

production is moving tbe country towards rice self-sufficiency closing the gap betweeD availability and

requirements. Second, an increasingly favorable attitude towards the developmeDt oC the private market

bas characterized the policy environmeDt; several restrictions to domestic and internatioDaltrade present

in tbe past have beeD withdrawn aDd numerous public foodgram distribution programs have beeD

eliminated. This experience. in market liberalizatioD has beeD accompanied by a considerable degree oC ... ,.

price stability, improvement in the poverty situation, and accelerated growth of rice production.

These new developmeDts pose various problems to the management oC the Public Foodgram

System of Bangladesh. Its role in the future has to be redefmed, as many of the assumptions valid in the

past do not hold any more. The foodgram sector is increasingly commercialized, with a declining share

of the government in the marketed surphw. The country is now in a better capacity of financing the

imports of foodgrains than in the past. The level of rural infrastructure, even though still very low, is

developing and performing its facilitating role in the exchange of information and goods, contributing to

market integration. It seems that many of the reasons for the continuatioD of activities of the Public

Foodgrain System as conceived in the past are not present anymore.

However, poverty is still affecting large groups of the population, implying the need to contribute

to its alleviation. Growth of agricultural productioD depeDds heavily OD the expansion of high yielding

varieties and modem technology, suggesting the continuous public commiWlent to agricultural research and

extension. The foodgram sector is still vuln~rable to major production shocks, such as heavy floods and

droughts, requiring the storing of at least a minimum amount of foodgram stocks for emergency and relief

operations. But apart from these traditional roles of foodgrain policy, there are new issues that emerge

from the current situation.
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The continuation of the succes~ o( market reform will depend on the well functioning o( the

marketing syltem. There is still a large support (or the concern that domestic markets may start to behave

erratically generating excessive price instability detrimental to the population. Even the growth in

production is secn as the possi~l.e source of a secular decline in rice prices with adverse effect~ on

producers' income. There seems to be a general euphoria that the current gains in production will rapidly

lead the country to II surplus situation. A major role of the government in supporting prices is sometimes

voiced, but it is not clear how that could be sustained over time.

This report has examined some of these issues and concerns with the objective o( understanding

the changing role of the government in the new situation characterized by a movement towards rice self·

sufficiency and market liberalization.

Four major conclusions have emerged from the sLudy. First, foodgrain markets have proved to

be efficient processors of available information, and have made a central contribution to the trBJIBmission

of scarcity signals from one region to another. The foodgrain sector is characterized by a very. dynamic.•..

private sector, with the majority of the population heavily dependent on the market for its foodgrain

consumption. The marketing system has been effective in moving commodities both "vcr time and over

space without destabilizing prices, and exhibiting a moderate degree of market integration. The idea that

traders, through their hoarding behavior cause unnecessary fluctuations could not be supported by the

available evidence. Moreover, the reduced presence of public intervention in the foodgrain marketing

system has not been acr.ompanied by additional instability and inefficiency of market behavior.

Second, foodgrain prices have shown an increasing degree of stability over time, as the result of

several factors. Technological improvements with the accompanying increase in cropping intensity have

been reflected in a changed pattern of price seasonality, and a smoothing effect on price fluctuations.

Private storage, both farm level and trading stocks, have contributed to the important function of moving

commodities over time, with a positive effect on price stability. Similarly, market integration has reduced

the price variability over spatially separated markets, by facilitating the transmission of price shocks.

Finally, stock policy of the government has also had a beneficial effect in moderating the variability

originated from seasonal and inter-year fluctuations. However, as a consequence of the increased price
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.tability, price IltablliZllllon ha& become largely irrelevant. Both its effects on economic welfare of the

population lind its effect on reducing PlJ_t>tly lire negligible, even after taking intl' IIccount risk IIversion on

the part of producers and consumers, lind the concern for thc distributional aspects of poverty.

Third, the concern that. $he withdrawal of price support activitics in the form of domcstic

procurement may create negative incentives to farmers via lower prices, and therefore affect their incomes

negatively, is largely exaggerated. Domestic demand appears capable to sustain prices at a level not

significantly lower than the current one. The magnitude of the expected rice surplus is rather moderate,

under reasonable assumptions. Even under a favorable scenario for rice yield growth, the expecled rice

surplus is less th,n 3 percent of production. The effectiveneaa of domestic procurement as an instrument

to support rice prices haa been very limited in the past, mostly because of ita narrow coverage. In order

to have any lIfJP1'eciable effect on aggregate prices, domestic procurement should increase at ,'level

inconaiatcnt with cithcr available public storage capacity or budgetary constraints.

Fourth, the possibility of gencrating even a moderate exportable surplus of rice could help to

sustain prices and contribute to improve the food security of the country if swap of rice for wheat in

international markets arc put in place. To this purpose, the best quality of rice have been found to have

a comparative advantage in international markets.

The previous conclusions point to several policy implications, suggesting a changed rolr of the

Public Foodgrain System. Three mainfeatures of this role arc a reduced presence in some of the programs

conducted in the past, surh as price stabilization; the provision of some services supporting the development

of the private sector, such as grading system and information systems; and the continuation and new

emphaaia on some of the investment policies pursued in the past, such as road infrastructure.

First, the goals of price stabilization and price support can be largely ignored, without

compromising the overall goal of food security. Broad based programs such aa subsidized distribution,

open market sales, and domestic procurement could be either reduced substantially or even phased out,

while at the same time better targeting existing programs specifically addrcaaed to the poor, such as food

for work, vulnerable group fceding, and other innovative programs such as food for education. Food
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lIecurity stocks for emergency situations could be limited to u very moderate amount in order to provide

relief to the population affected. A level of food &llcurity stock equal to three months lIverage public

distribution could ensure the attainment of lIucb an objective. A flexible approach allowing both domestic

procurement and imports of Iil1\iled amount of foodgrllins to fill the stock requirement for emergency

situations and for targeted programs could minimize tbe budgetary costs involved in stock operations.

Second, the government could offer various services leading to the development of the marketing

system such lIS allowing tbe private sector to use public storage facilities, extending credit to trade, and

eliminating the remaining non.price barriers to the imports Dnd exports of agricultural outputs and inputs.

Moreover, a major effort sbould be done to promote the collection and analysis of reliable information

upon which to base policy 8Jld investment decisions. For example, the availability of information related

to the responsiveness of the domestic supply systClm~ the prices of aromatic qualities of .rice, and

international markets could improve not only the design of policy, but also facilitate the pen..tration of

foreign markets. But the critical effort to promote exports consists in the institution of a grading-system

for different rice qualities. The possibility of exporting rice is largely dependent upon the capacity of the

country to offer high quality rice in the international markets. Grading systems and quality control for rice

do not exist at present. The government could be pivotal in starting the process.

Finally, grOY;tIl of agritultural productivity and performance of marketing system will depend on

.. long term investments such as those related to road infrastructure, development and .extension of new high

yielding varieties and modem technology, improvement of port and modem storage facilities, and irrigation

technology. By and large these investments are outside of the control and competence of only one ministry,

be it either the Food Ministry or the Ministry of Agriculture. However, without them, the short term

policies alone will be unable to generate a sustained aud equitable growth that is ultimately the major

determinant of the food security of the country.
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APPENDIX 1: EFFECTS OF PROCUREMENT AND OFFTAKE ON FOODGRAIN
PRICES

A simple model to e.tilt!~te the effects of procurement and ufftake on foodgrain prices is given

by the following system:

S'(p,) • O'(p"P..) • am' + Procu'

S"(P..) • O"(p"P..) • am" + Procu"

[55]

[56]

where SI, 0 1, Offtl,Procul denote supply, demand, offtake, and procurement of grain ~ respectively; PI is the

price of grain ij and the index i refers to either rice (r) or wheat (VI).

By differentiating tim system, one obtains:

~
S' s' _..DID'
D' "P,

D'
-11p, 0"

D' ~-11p..0'

S" D'11 S" - 11 0P. P..

• I-omfomf
+ PrOeu'Proeu' I

-Offt wom w+ PrOcu wProcu-l
[57]

where a hat over a variable denotcs percentage change, the 1'/1) denote elasticitics of v,..nable i with respect

to variable j. For example I'/~ is the rice demand elasticity with respect to wheat price.

The price changes Pt are the endogenous variablcs, and the changes in offtake, oirt I, and procurement,

Pro~u I are the e:lOgenous variablcs. By solving the system with rcspect to the endogenous variables and

keeping in tum each exogenous variable equal to zero, it is possible to obtain the effect of procurement

and offtake on prices of rice and wheat.
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For CXlInlfllc, the cillaticity of rice pricc~ with re'Jlcct to rice procuremenl, denoted by 11~:-, is

~
S'

..

p••
TI...." •

I' D'O'
TIp, - TIp, s; -

D' D·D'
TIp. TIp, s;

so S W DO

YIP. 0; - TIp •

[58]
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APPENDIX 2: A MODEL OF PRIVATE SrOftAGE

Let SI denote the lltock of rice ut the beginning of period I. If p, ill the price during period 1 and

SI+' ill the stock that the truder w,nlll to accumulale from period I 10 period 1+ 1, he williry 10 mo.ximize

the expecled sum of future profits or losses from slorage uClivity. His problem can be formulated us

follows:

.
V(s.) • w...o EI:E P'[P.( -8.+1+'1) - C(8••I»)

'-I
subject to 8. ~ 0, 8, given, t :t 1

[59]

V(SI) is the value function, which gives the maximized expected value of profits 8tarling from l'n initial

endowment of atock equal to 51' C(SI+I) is the storage cost function assumed to be'convex in·Sj+,. Bis the

discount parameler with 0 < B < 1. E, is the expectation operator as of time t-l. The dynamic

programming formulation of this problem is given by:

V(s.) • max.... [p.( -SI.1 +',) - C(8••I) + PB.V(s••I)]

lIIJbject to 8'+1 :t 0

[60]

In this formulation, traders at time t decide to buy stocks St+, in order to maximize the sum of

current profit PI(·SI+. +sJ-C(S,+I) and the expected value of future profits V(S,+I) resulting from this period

choice of St+I' The first order conditions for this problem are:

[61]
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where P,."I i~ the price cxpectcd 10 prevlIlllll time l·t I, liS of lin.c l. Por lin intcrlor ~olutlon (~I" :> 0)

thc first order r.onditloOA hllve the fllmiHllr intcrprctlltion IIccordinll 10 which lrllder~ Klore rice unlil Ihc

mar,linul COIl of Itorage (that is 8c/8s,.,) is equal to tbe cxpcctcd rnarginal benefit (that Is P·p,.","p,),

Note that the diacount factor m~y be aasumed to incorporate thc perceived relevant intllreat rale, and

therefore the intereat ratc coat needs nOlto be takcn inlo accountinaide the funcllon c(a,.I)'

By choosing the storage costas a convcx function of a.. "

where \:II arc constant with bo > 0, bl < 0 and b, > 0, it is possible to explicitly solve for 5.. 1,

St+, • ( Bepl>I., • P, • bl )/b,

16%)

[63]

In this formulation, desired stocks today respond to the differential between expected prices tomOLTOW and

prices today.

Expectations

So far, the way expectations about future prices arc formed has been left undetermined. An error

in variable approach can be used to dcal with this problem (sec WickeDS 1982). The expectational error

is defined as

C,+I • PI+I.I • Pt+1 [64]

A strong form of Informational Efficiency would suggest that the error el +, is uncorrelated with

I" the information available at time l. Namely:

[65]
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Thill conLiitlon lluurUlllecn thut trudorll aro unuble to improve UIIOII the murkel. If the ,orrcilihon

botween the ellpoclutionul errarn und the informution sct were not equal to zero, thon such IIl1 informalion

could be utilized to improve profits, Given the assumptionll of porfoct competiHon and raLitlnul

expetlations, IIrbitruge would elCt!I.oit .uth un opportunity,

The information uvailuble ut time t, I" cun be decOmptlSed us follows:

I, • { P, }U0, 166J

where 01 contains information different from p,.

The hypothesis of informational efficiency can be expressed by saying that traders cannot exploil

today's information to improve their forecast of prices tomorrow. With the additional wumptloD:of

linearity, the expectational error can be written as followa:

where f.,I+1 are iid errors.

The hypothesis of informational efficiency can then be formulated as follows:

Ho :'1 • '2 • 0

(67)

(68)

A weaker form of informational rfficiency would be to see whether any of,. or '72 are equal to zero. 'E

hypothesis

HI : '1 •0 (69)

can be interpreled as saying thaI traders are using all the information different from currenl prites

efficiently. The hypothesis

(70)
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can be Interpreted 115 Raying thul lrutler~ do not overrellct to cuftent pricDR ill forming their ollpecl8lion~

ubClut future pricc&. Thi& cun ulao be cxpreRRed III 1111 hypolhesil IIboullhe /10/1 destabilltiflg lIalure of price

Rpecul.tlon.

aquIIlions 164), /651, lind -'!WI imply:

A"" • ~IPAPI" + (fJ"1 I - 1)Ap, + Ih,An,J + fAl,.,.,
1 I

(71)

Under the hypotbeaia of informational efficiency ( "11 • "1'2 • 0 ), equalion (71) says tbat the

variation of desired stockA depends on the acceleration of inflation (nAp,+, • Ap,).

Equilibrium

In equilibrium, the available lupply of rice is either consumed, or flowl into the atockA of Lbo

private and the government lector. The aVailable supply apt is given by current production q, plus imports

111,. Formally:

(7%]

where 'p, • q, + mil and q, is production available at the beginning of period t, llOt are rice imports during

period t, and 0, are government opening stockJ.

Private demand is decomposed into demand for ccnaumption Ct, and demand for Itorage £).&.+/.

Data on either one of these two components are not available. In order to arrive at a relation that

is estimable, botb private stockA and private consWllption are expressed in terms of observable quantities,

such as prices, income, et.c. For private stockA, this relation is given by equation (71). For consumption

C, the following expression is postulated:

[73]

where p", is the price of wheat, to be considered as a substitute of rice, and Y, is income. Putting together

equations (71), (72), and (73), the following specification results:
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PI .. Ilo + /lIPI+1 + ~PI.I + Illll, + fl,~nl + 1.I,~al+1 + IJI (74)

where lit iL the vector, the tronapose of which in x'i • lapi pWI YI I. ond flo • .ro/Ai 1.1, • .(ll/bl)/Ai III ..

[(IYf2.1)/bII/Ai Il, .. 11 ·rl -rl )~~; 1.1, • ·(Il"lll~)/Aj L1j .. -l/Aj A .. rl +(ll"ll-t·L1)/bl·

The hypothcaia of informational! efficiency can now be expressed in terms of the coefficients INa.

Hence, the hypothesia "1\ .. 0, is reformulat=d os P. • OJ the hYJIothesls'h .. 0, is reformulated os pop, ..

PI'



82

APPENDIX 31 FOOD DEMAND I'ARAMETERS

Thla appcndlx eitimatci the food demand parameters nectuary to evaluate the effecli of price

ItllblUzatlon on poverty and economic lurplua.

In on' houscbold lurvey with. III many oblervatlonl 01 the HES 1988/89, It is nol unulual (ICC

Dcoton lind huh 1984) tbOI many commodltics lire observed with a value of zero conaumplion. In thls

we, tbe application of the usual continuous tccbniques would result In biascd and ioconlislent eltimates,

because thc random diaturbancea hive non zero meana and are correlated with the exogcnous variables.

Moreover, dropping those households with ZIlro observationa would dramatically rcduce the sample size

and still sive incoDliatenl IlIlimotes (sec Pitt 1983).

The limited dependent variable model of Tobin (1958) provides a mcthod for estimating demand

equationa in this wc since it permita a positive probability of observing zero conaumption. The modcl is

y. • ~.p + lit il x,·fJ + lit > 0

[75]

y•• 0 il ~.p + lit $ 0

where the y. denotes the dependent variable, X. is the matrix of independent variablea, and fJ Is a vector

of pL'metera.

In this model zeroes arise if and only if fhc houaehold genuinely does Dot plUchase the good.

The model rulca out the application of lome specifications of the demand system. M it was

pointed out by Pitt 1983, the use of expenditures or budget shares would be inconalatent with the behavior

of marsinal consumers, since for inelastic commodities there is a positive, probability of consuming those

commoditiea when their price is increasing.

A model with cnough flen'bility adapted from Piu is:

[76]

where ct. is the consumption per capita of commodity i Iby household h, Pl is price of commodity j facing

household h, t is total ~enditlUe of household h, p' :.s the index of prices used to denate total
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0lllJondlluroa for hau.eholll h, und the z"~'. ure k sociooconomic varlllbloA reluted to huuAehold h. Thc

paralllolera have II superacrlpl H to donate the quartile or intcrest,

In what followa Ihe .upeucripls hand H are dropped for cue of notRtlon,

Nino commodity Sroups arll.con.idered in this analy.I.: rice, wheat, pul.e., fish, meat, vegetablcs,

oil., spices, and suaae. Together, these commodities represenl 81 percent or total food elCflendllure. and

97 percent of total calories, Prices arc derived from unit values, since it was not pO&lible 10 gel market

pricca. Coaaumption and expenditures arc coaaldered in per capita terms in the estimation. Expenditures

are deflated by a Stone index coaatructed by welshing each price with the share of that commodity in the

total OlCflendilure.

Household characteristics induded in the specification of thll model aee family size, percenlage

of children aged 0 to 7, percentage of adullS, sex of household head, percentage of employed members of

tlte household, vercenlage of household members employed within the houlehold, education of the

household head.

Haulb

Wald leslS are used to lest the Dull hypothesis thaI each of the underlying parameters of the

demand equations is zero. Given the hypothesis flo: g(8) - 0, where 8 is the vector of parameter&, and g

is a J-dimenaiooal vector of functions, thea

V'ro(g(') - g(8)' ... N( O,lim TP(')'J(')'lp(,) ] (77)

where 6 is the unrestricted ML estimator, and F is the Jacobian 8~(8)/a9, whiC'.h is a matrix a x J

computed for 8-6, and 1(6) is the information matrix. Under flo the Wald >..., alatistics is aaymptoticaUy

distributed as a chi-square with J degrees of freedom, where

>..., - (g(6»)'[f(6)'I(,)·lf(6»)"I(g('») ... ]fUI (78)

The. tesl statistics indicate a considerable degree of price response for all foods. Of the 81 price

coefficients for the nine food groups considered, almost half arc significant at 90 percent leveL
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P\', rurul houAeholda thc price rClponllvcnelA l~ more pcrvullve, where pervallvene.. of pricc

relpoDle II me8Aured by the percentaill of price coofficientA Illlnlfacantly dIfferent from zero. This is an

intereAtlnll relult bocaule h indicatc& relponlivonels to price ovorall the cOllntry, not juat In urban IIrell&.

Finally, the hillher II the Incomc group the leAl pervuslve becomes the price relpon.lveneAS Indicatlnlliln

inerealinll food price rialdity In upper clalses.

The homollenelty hypothosis that the sum of the price coefficients is equulto zero wastelted (lJ/'7ij

• 0, for every commodhy i). The violation of homogeneity of demand with respect to food priceA suggests

either some lort of money illusion on the part of conlumers, or the exclUlion of non-food pricea (rom the

analylis. The lack of support of homolleneity does not seem to have lll'ave cODlequcnces (or both the

values and the sisnificaoce of olaatlcitlos, as .hown by a tOlt on the equality of elasticitie. in the two CIIes

when homogeneity iJ imposed and when homoaeneity ia not imposed. Therefore, in what (allows only the

estimatca (or the re.trieted model are reported, where homoaeneity is imposed.

The hypotheaia of varyiJig coefficients aCfoas groups could not be rejected (or either price

coefficients or income coefficients. In fact, a Wald test on equality of coefficients amoog any pair of

expenditure groups was stroogly rejected. The more "diJtaot' are the groups in terms of tholr expenditure

per capita, the stronger is the rejection I)f thl: hypothcais of equal coefficients. Tbia is true both in rural

and urban aroas, suggesting that treating demand parameters of different groups equally is not warranted.

Demand Elasticities

In the Tobit model of equali"il [75J the expected value of the dependent variable iJ given by

(79)

where r • X·pla, I/J(.) is the denalI}' function and 1)(.) is the cumulative distn'bution of the normal

distn'bution function.

Then the elasticity of demand of food i with respect to variable ·v is given by

Note that this formula differs from the Ulual elasticity in the presence of the term I)(r) denoting

the probability that positive consumption occurs. In other words, if there were no ceDlOring this probability
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(801

would be equllto one,

In whet followl only Informalion on own price elasticity, expenditure elastlchy, lind crollA price

elastlclly for rice aDd wheat Is reported (ace table 31).

For riel, Income elaatlcitlel show II tendency to decllne with Income, conrltmlng Engel's law.

Moreover, they are higher in rural areal tban in urban areu, IU811esllng thlt tbere .1 8 tendency to

dlvcralfy out of rice toward. other foods in rural arell. Price relponsiveDell II quite high; In urban 8reu

It ls higher than In rural areas, IUll8esllng higher subltitution effecll In urblUl areu. Moreover, there II

a dec1lnlng pattern for own price elastlcitle. u Income rise., conrltmlng an observatioD made by other

studies (for a review of the literature sec Alderman 1987). AJ Income Increoes, households become leu

responsive to variation In the price of the major Itaple commodity.

Fur ~ut, the situation it rather different. For urban areu, the expenditure elasticities of wheat

were not atatiaucal1y different from zeros. In rural areu, only for poorer households Is the expenditure

elasticity significative at the 95 percent level, and negative. Even though wheat gives about 9 percent of

the calorie Intake of the average Bangladeshi diet, ill consumption does not seem to vary with Income too

much, once the effect of price Is laken Into account. The main pattern emerging from these figures is that,

once conaumers are above a certain Income per capita, their wbeat consumption does not change. For

price c1uticities. there is a tendency for own price elasticities of wbeat to dec1lne with income, from an

lnitially high absolute value to zero. The positive sign on the own price elasticity for the upper urban

quartile is purzli.:'J. The lit of the equation generating this result is ncvertheleu very low. It is therefore

8 result to be taken with caution. Finally, table 31 shaWl that In rural areas price responaivcneaa is leu

marked than In urban areas.

The cross priCI elutlcllles between rice and wheat point out that wheat prices do not affect rice

demand significantly, whereu rice prices are strongly tffectlng wheat demand. At. expected, wheat is a
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lubltituto I'or rlcc, Moreover, III ob.crved for own pricClllnd income elalticlticA, even croll price el8AtlcitiClA

of wbaat demaDd with rClpClct to rice price lire declining with income,
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Table 1 • Growth Rate. or IfAneat prici' lIr Riel and WlIYI

Denated Index
Index or 1'lIddylndex or Wheat Index or or Paddy
Han,.t Price Hanut Prll:e Gen.ral HanllIl Price Denatld Index or

Growth Wllol..ale Wheat IIr Uane.t
Rate. I'rlce. Price

11172·90 8.4 8.4 9,9 ·1.5 -1.5

(I-'lal) (9,6) (7.3) (18.8) (-3.2) (-1.8)

1972-8D 9.5 8.6 12.1 ·2,6 -3.5

(I·.lat) (2.1) (1.4) (4.6) (-1.2) (-0.8)

1981-89 7.9 7.2 9.1 -1.2 -1.9

(I-'tal) (7.9) (13.1) (19.8) (-1.6) (-2,4)

Sourcel Hanllt prlcu complied by Mahmud, Rahman, and Zohlr (1993)

Notel Growth ratll an computed by nttlna aemlloprlthmlc trena. 'The nUlllben In parentblli. are
t·.tatl.tlcs.

':'"
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Table 2 - Growth Rates and Variability of Foodgrains Production

Growth Rates
(Percent)

70-80'5
70's

80's

Vili'iabil ity of
Production (Percent)
70-80'5
70's

80's

AiDan

1.66

2.74

1.52

6.9
5.1

7.9

·.Aus.c •... ·

-0.42
2.54

-2.81

6.3
7.2

6.0

. Boro

6.91

3.01
8.60

9.4

10.1

8.9

.Total Rice

2.54

2.17

2.15

4.1

5.2

3.3

Wheat

14.76

35.22

-1.75

194.4
288.4

14.2

Foodgrains

2.9

3.60

2.46

3.9
4.8

3.0

Sources: Computed by author based on data from Bangladesh Bureau of Statistics, Statistical Yearbook of
Bangladesh, various issues.

Note: Growth rates are computed with seBilogarit~ic trend. Yariabil!tJ of production is .easured
by the standard deviation of percentage differences between production figures and a quadratic
trend. •

The 10's refer to the period 1972/13 to 1981/82.
The 80's refer to the period 1981/82 to 1990/91.
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Tftble 3· Correlation of crop production.

Aman
Aus
Boro
Wheat

Aman Aus Bora Wheat

-0.04 -0.30' -0.18

1 -0.03 -0.47

1 0.21"

1

Source: Computed by author based on data from Bangladesh Bureau
of Statistics, St.tistica7 Yearbook of Bang7 adesh ,
various issues.

" ..

Note: (*) denotes significance at 90% level.
(**) denotes significance at 99% level.
The correlations are based on residuals from quadratic trend
regressions of crop production over time.
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Table 4 - Growth of Yield, Acreage, HYY Acreage, and Irrigated Acreage

~i1 ,'BQrQ

~.

Rice YteldGrowU(Percent)" " ",'
70-80's

70's

80's

Rice I\cr~age ,
Growth (Percent)

70-80's

70's

80's

"YV Rice Acreage
Growth (Percent)

70-80's

70's

80's

;:,~us,'

1.23

2.46

1.11

-1.2

0.21

-3.36

6.75

22.41

-2t17

1.69

2.59

2.39

-0.05

0.80

-1.29

7.85

1.30

6.04

1.48

0.06

-0.04

5.16

1.20

8.38

9.03

4.18

11.41

Total Rice

2.13

2.16

2.72

0.39

0.66

-0.21

7.86

5.06

7.28

70's

80's

Irrigated Rice
Acr~age,Growth
(Percent)

70-80's

Sources:

6.36 5.33 4.12 4.39

9.62 2.03 0.6 1.32

1.82 1.82 $.59 7.28
computea-6yauthOr based on Data fra. Bangladesh Bureau of Statistics.
Statistical Yearbook. various issues. :

Note: The 70-80's refers to the period 1972173 to 1990/91.
The 70's refers to the period 1972173 101981/82.
The 80's refer to the period 1981/82 to 1990/91.
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Table 5 - Acreage Level of Rice Yield. HYY Acreage S~~re and
Irrigated RiCe

Aus Man Boro Total Rice

Rice Yield
(Htjltectare)
70-80's 0.99 1.29 2.25 1.34

70's 0.95 1.21 2.06 1.22
80's 1.03 1.37 2.43 1.45

Rite HYV Share
(Percent)

70-80's 13 10 68 22
70's 10 10 56 15
80's 16 21 80 30

irrigate~ Rice Share
(Percent)

70-80's 3.74 2.51 86.73 14.27
70's 2.55 1.83 91.72 11.69
80's 4.92 3.19 81.74 16.85

Sources: Computed by author based on Data fra. Bangladesh Bureau of
Statistics. Statis~ical Yearbook. various issues.

Note: The 70-80's refers to the period 1972f13 to 1990/91.
The 70's refers to the period 1972f13 to 1981/82.
The BO's refer to the period 1981/82 to 1990/91.

'II
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Table 6 - Extent of Government Intervention in the Foodgrain sector

Availability of Foodgrains (_il110n ~tric tons)

Ratio of Public Distribution to Availability (Percent)

Ratio of Public Distrib'~ion to Marketed Supply (Percent)

Ratio of Procurement to rroduction (Percent)

Ratio of Procurement to Public Distribution (Percent)

Ratio of Imports to Public Distribution (Percent)

Ratio of Honetary Distribution to Total Public Distribution (Percent)

Ratio of Open Market Sales to Total Public Distribution (Percent)

Ration Rice Prices as Percentage of Market Prices (Percent)

Ration Wheat Prices as Percentage of Harket Prices (Percent)

Food Dependency (Percent)

10-80's

15.1

13

56

2.6

20.2

94

75

4.5

82

90

37

10's

13.6

14

18

2.7

19.4

92

86

7.6

11

85

54

80's

11.7

11

36

2.5

20.7

93

65
7.2

88

93

22

I:: •

Source: Computed by author based on data fra. Statistical Yearbook oF Bangladesb, various issues.

Hote: Availability is given by production net of 10 percent for wastage. feed. and seed.
Marketed surplUS is assumed to grow at constant rate fra. 15 percent of total preduction
i~ 1972 to 50 percent in 1990.

Food dependency is the ratio of the foodgrain i.,arts evaluated at vorid prices and the
foreign receipts.

The 70-80's refers to the period 1972/73 to 1990/91.
The 70's refers to the period 1972/13 to 1981/82.
The 80's refer to the period 1981/82 to 1990/91.
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Elasticities of Ricl and Wheat PricQs with R.sp.ct to Offtakts
and Procurem,mt

Not.: Offt.kes as a Ratio of Supply are 6 and 160 percent for rice and
wh.at, r.spectiv.ly.

Procurement as a Ratio of Supply is 3 and 7 percent for rice and
wheat, r.spectively.

Own price supply elasticiti.s for rice and wheat a~e 0.01 and 0.6,
respectively.

Own price demand elasticities for rice and wheat are -0.6 and -0.8,
respectively. Cross price demand elasticities for rice and wheat
are 0.02 and 2, respectively.
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Table 8 - Integration and Co-integration Test for oo.estic and Border Prices of Rice and Vheat

Integrated of Ureter 0 Integrated of Order 1 co-tntegration FactOT (tr)

Rice DOiestic Price -1.00 -6.73

Rice Border Price -1.64 -11.13

Rice Co-integration 0.89

Equation Err~r (E,) -3.12

Wheat Domestic Pri~e -1.73 -12.88

Wheat Border Price -1.46 -11.84

Wheat Co-integration -4.26 0.91
Equation Error (E,)

Source: Domestic Prices are wholes3le Prices ~f Coarse Rice and Wheat.
Rice Border Jlriceis derived fr_ Thai 5% price.
Wheat Border Price is derived freD World Bank. C~ity Price series.

Note: The critical value of Dickey-Ful'er Statistical 5 percent level is -2.89.
The co-integratton equation is :

DOIesttc Price I • a ... fJ . Border Prtce ..... E,

~
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Tlble 9 • InfDnnatlonal Efficiency Ruults
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Table 10· InfonMtlonal Efficiency Results and Liberalization

1.....1 JeIf II" .. ""' 1111 ...... .-.,IIU I.,h.'.

w..it"- C....II...' .......... > Itl Coo"1olm " ........ > 1'1

_..
4lI01 •• 0AfI llllOI OAI

i ... lUll' ll.OIl UI• "'"..
~ ., G.III ~'"

" 4lI01 ..... -, ....,
,'. OJ21 ~,..

~'" Uti

.... ...., ll.2I' 0.'41 Q,IU

6~ -, GJlI G.lI<

41"ru G.lI< ~I"

6~ .. _I lL2I' D.DO:l G.lI<

-,,- IG 10

R' U U

,............. un ~II UllI UII- ". UI' OG.1Il1 u"
-_1m LII ~m L14 ~1Il

"'Utl....-_1- GJlIt a.M, ~II UlII

""'-',1-- ~I" UII ..... 1IA12_".-m
.....- ~I" nl. I.' ~III._".".,....
'.-11

_..............11 U :u

..-._" ..... 1.1 I~.. ,. ......;
c........ ,......t OAI G.:II.....- ~., ............ .,..... " .... ....-. ...........1................., ......... ""..,............................~ l .......... ''''.........*Artt.................''nfrl ....... ''...: ....... ''...wIIlWlrrf'·, ........, ....., .............................t:.,...... rile ............. ,II'*" •....",.... ,""....tf ....:" ..... ...,.....1If ,..,........................f..............,...... 6,... ac.. .."••

BEST AVAILABLE DOCUMENT



91

Table 11- Marketing Infrastructure and ProdJctlon at district (zlla) level In 1990/91. -
.. All SAHnE· ·h~T THiRD

THIRTILE THIRTllE

Stluidard . ..•..~~. si.~nda;:" Hean Standard

. DeViaticiii: ..•·.• · ..,': :"DeVIatiOn Deviatiiln

Road density (KIa per 0.07 0.03 0.03 0.01 0.11 0.02

square KIa)

Railways density (KIa 0.02 0.02 0 O! 0.04 0.01

per square KIa)

Electrlcl ty 11 26 3 I 24 44

CDllnl!Ctlons Density
(Iluober per Square
KIa)

Telephone densl ty 1035 2485 281 56 2343 4092

(maber per .111100
people)

Post office density 13 6 8 2 20

(nlDber per .111100
people)

Bank branches 52 16 39 5 69 17

density (n...ber per
.1111... people)

Rice prod\Jctlon per 174 63 III 29 242 47

caplla (Kg per
capita per year)

lIheat procb:t1on per 10 12 0 I 23 12

capita (Kg per
capita per year)

Population density 822 521 413 184 1232 112 ,

(Inhabl tants per
square KIa)

Source: ~ted by author bas"'; .....rket Infrastructure data collected by 1A'll1.

BEST A'lA\L~LE DOCUMENT
i
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Table 12. Segmented Links: markets not colntellrated and less thlln 250 km apart.

Colntegratlon Colntellratlon
Unk District I District J Coefficient ~u Coefficient I.JI Distance Correlation

'.\NCIIAOA LALMO,"R ·1.U ...,. 111 '.21

RANOPUR LALA~~NIR ·1.41 .I.U " 'oJI

LALMONIR NOACAOr< ·1.11 ·loU I" '.11
NIL.UA/oIA NOAOAON .1... ...It 212 ".Il
ICORIORAM NOAOAOr< ·1.t1 ...It :lIS '.If

IOOlIA JOvrURl1A ·1.ft .1.t' rl 1.21

GOGlIA COPALDON .:ut ·1.11 %II 1.21

IOOlIA DIIAICA .~ oU1 D' .....
1WJ1IAUI NOACAOr< ·1.11 ·In II '.If

I' IWJIWII NAW.ucor< ·1.2A .1.1, .. ....
II 1WI11AUI ICUlHl'IA ·1.11 4.4l 142 '.Il
U PAaNA MAMICOON -2.11 oU1 III ....
U MACORA CaMILLA oUt .1." Zll ....
I. JllALOlCAT COPALCON ·:z.J1 ..:z.1J 121 .,zz

IJ JllALOlCAT DIIAICA ..:z." 4JI' IJl '.tI
II nlALOlCAT MANIICCON .U2 ·1.21 1l'l ..I.

11 .1IOLA MUIClIIIIOO ..:z.1I .:z.I' m •.e
IJ HITROICON MAMICOON ..:z.a ..:z.7t :Ill • .3t

II ItIIRPOR MAHlICClON .2A1 ·1.1. 111 • .2t

2t .AIlIDPUR MAMICOOr< ..:z.t1 4U U ....
21 RAnAllI MAMICOON 4.ft ..." .. ....1

D MADAIlIru ClOPALCON ..:z.tl 4U ft •.3.

Zl MADAIlIru MAMlCClOII ..:z... ·107' m '.1'

:It COPALCOH MUIClIIUCO ..:z.u .2.2Z 114 ".11
21 COPALCON MAMICClON ..:z.u ..:z." w • .21

2t COPALCON COMILLA .:z.I1 01.1, :Ill ".11
21 COPALCON •••AIlIA ..:z.2I ·1.'1 Zl1 ••U

21 DIIAICA I.AICIIIMJ. ·1.72 ,1.11 I.. ....
:If ClA%lPUR I.AICIItMIP 4.1:1 4U :1M ".11

It MUIClIIDOO LAIClItMIP ..:z.tl ...., :IN ••tI

sa MUIClIlDcO CIII'1TACO ..:z.n .1.Il :ItS '.11
n MOut.'VI•• UO.lCOIU .1... ..:z.T7 .. '.11
Zl MOUL'VI•• I\mAMCON .:z.I' 4.31 121 .,zz

:It COMILLA I.AICIItMIP 4.11 .1." W .....
IS ...ARIA I.AICIIIMJP 4." ·1.11 :IN ..."
II NOAICIIALI IClIACllACIl 4..:Il .1." :IIJ ...It

II HOAICHALl IANDAUA .1.11 ..... :III '.:11

21 I.AICIItMIP nHl ...... -2.1, .. ..:at
JJ I.AICIItMIP CIII'1TACO .1." .:z.It 1:11 ".lQ.. I.AICIItMIP ICHACllACIl of.2A ...3l :Il' '.11
II I.AICIItMIP IANDAIUIA ·1.11 oUt :IN of.:II

41 nHl IClIACllAOI ..:z.u ·I.G 111 ...11

41 OIlTl'AOO .ANDAlUIA ..:z.7t ..... 72 ....
" mr'·· !HeOReM! 'f' ! eo n' ."_e:-,.... .,__.. '"'"' ....~ot....- .... Marlltl......._____.,Imu.
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Table 13· Comparison of various mellS~~ of Integration

Average or the Standard deviation
Measure of or the measure,or

Percentage or Integration over Integration over the
slgnlOcaDt the silJDlDcaDt slgnlDcantmarket

Measure·o[.Jntegration market links market links links

Correlation coefficient p S3 0.23 0.08

Colntegratlon coefficient b S6 0.68 0.14

Long term multiplier A 3S 0.61 0.25

Speed of adjustment T 3S 2.6 1.15

Composite measure /.l 3S 0.31 0.24

Source: Computed by author based on prices from Department of Agricultural Marketing
and Market Infrastructure Data collected by IFPRI.

Note: Significant market Jinks are those for which the relative measure or Integration
15 slgnlDcantly different from zero In both directions of each link.
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Table IS - Summary elTeds or stndoral radors on measures or Integratloo.

Distance

Pavcd Road Density + 0

Telephone Density 0

Bank Branches Density - +

Railway Density 0 0

Number of Strikes - 0

Degree of Price Stabilization + +

Degree of Dissimilarity in + 0
Production

Production Shocks + 0

LorigTerm Composite Congmence amoog
Multiplier Measore measures

0 0

0 + +

-
0 +

R1

Coffiiaii6ri nr Pri~
Dllteieii~

28.4

Cfiliii~~iion
CO#D~eIJ~ .

13.4

+

+

11.7

+

o

10.0

+/-

+

+

Sonrce: Computed by outllOr bllsed on prices rrom Deportment or Agrfcollural Marketing and Market Inrrostrndure DlIta colleded by IFPRI.

Noles:
+ mc:nns signific:nnlly posillve elTed.
- means signlfic:nntly negntive elTed.
o mMns nol slgnlllcnnUy different (rom zero.
Congnlenc:e rerers to Ibe overall conclusion rrom the different me."lSures or integration.
+1- means thnt II bas a positive erred on correlation and cointegratlon coefficients and a negallve elTed on long term mulliplier and
composite measures.

•
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Table 16 - . Rice Price Variability.

Period iHtER·YEAR INTRA-¥EARVARIATION
VAlUATION ... . :CoeffiCi~~t of

. Coeffi¢ie!'lt of .Varhtion (Percellt)
Vafi atio"(P~rce,,t). ..... .... .

AVERAGE FOODGRAIN
STOCK PER CAPITA
(I<g per capita)

70-80'S

70'S

80'S

14.8

28.1

7.5

10.4

13.9

7.3

3.48

2.97

4.00

Source: Computed by the author based on Wholesale coarse rice price from the
Department of Agricultural Harketing.
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Table 17 - Number of People below the poverty line.

•

Poverty tinea~ 02122 k.caildaY/perS~n Poverty line at 1805 k.cal/day
, -- ,-,- --

Rural -" '
-Urban _-.. -__-_ , Rural Urban

Year Millions Percent of Millions Percent of Millions Percent of Millions Percent of
population Population Population Population

1973-74 57.4 82.9 5.6 81.4 30.7 48.3 2.0 : 28.6

1981-82 60.9 73.8 6.4 66.0 43.1 52.2 3.0 30.7

1983-84 47.0 57.0 7.1 66.0 31.3 38.0 3.8 35.0

1985-86 44.2 51.0 7.0 56.0 19.1 22.0 2.4 19.0

1988-89 40.5 48.0 10.8 44.0 24.9 29.5 5.0 20.5

Source: Report of the Household Expenditure Survey. 88S (1991)
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bble 18 - tondltlons For Price 5tabllizatim to recb:e expected poverty.

Average l;al~r!e "rtee HiS (cPU UJii'Co,;.Ls) tiis· co;.~J .ujs (~3 j .uiS Co--4 J RJI5
Calorie . Elasticity' . ..

Case I:
p'.. • -I

Rural First 1677 -0.27 0 -0.14 -0.27 -0.54 -0.81 -0.21
Quartile

Urban First 1764 -0.34 0 -0.17· -0.34 -0.68· -1.02 -0.17
Quartile

RuraI Second 2040 -0.30 0 -0.15· -0.30 -0.60· -0.90 -0.04
Quartile

Urban Second 2069 -0.26 0 -0.13 -0.26 -0-,52 -0.78 -0.02
Quartile

Case 2:
p.~ a -1-fJ""

Rural First 1677 -0.27 0 -O.I~ -0.2f -0.54 -0.81 '1.21
Quartile

Urban First 1164 -0.34 0 -0.17 -0.34 -0.68 -1.02 -0.23
Ouartlle

Rura1 Second 2040 -0.30 0 -0.15· -0.30· -0.60· -0.90· -0.05
Quartl Ie

Urban Second 2069 -0.26 0 -0.13· -0.26 -0.52 -0.78 -0.03
Quartile

Source: Cmputed by author based on IIouse!lold Expendl ture Survey (BBSI199J)

"ote: . Price stabilization redllces JlDY1'rty If UI5 Is less than RIIS. where

1I1S-(a-IJorf... and R115.(I-z/"J·p·...

• refers to those c:.ases ........ price stabilization ndsces poverty.
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T.bl. 19 - Price It.blllzation and eXfltlcted utility

Coefficient of
Rel.thaRhk Oudg.t Income Price

QUARTILE Aversion If Share S, El ••tlulty '1" l,o(Rcotl7,,) Elasticity '1.

Rural Firat Quartile -I 45 o.a -0.09 -0.89

Rural Second Quartll. -I 41 0.71 -0.12 -0.71

Rurel Thl rd Ouert tie -I 37.3 0.64 -0.13 -0.55

Rurel Fourth Quartile -I 26.2 0.03 -0.25 -0.39

Urban First Ouartlle -I 37.3 0.58 -0.16 -1.02

Urban Second Quartile -I 31.3 0.43 -0.18 -0.76

Urban ThIrd Quertlle -I 24.7 0.19 -0.2 -0.38

Urban Fourth Quartile -I 12.7 -0.03 -0.13 -0.5'

Rural First Quartile -2 45 0.8 -0.54 -0.89

Rural S.cond Quart11. -2 41 0.71 -0.53 -0.71

Rur.l Third Quartile -2 37.3 0.64 -0.51 -0.55

Rurel Fourth Quartile -2 26.2 0.03 -0.52 -0.39'

Urban FI rst Quart11 e -2 37.3 0.58, -0.53 -1.02

Urban Second Quartile -2 31.3 0.43 -0.49 -0.76

Urban ThIrd Quart11 e -2 24.7 0.19 -0.45 -Q.38'

Urban Fourth Quart II e -2 12.7 -0.03 -0.26 -0.5

Rural First Quartile -3 45 0.8 -0.99 -0.89'

Rural Second Quartile -3 41 0.71 -0.94 -0.71'

Rural Third Quartile ~'3 37.3 0.64 -0.88 -0.55'

Rura~ Fourth Quart11 e -3 26.2 0.03 -0.78 -Q.39'

Urban First Quartile -3 37.3 0.58 -0.9 -1.02

Urban Second Quartl', -3 31.3 0.43 -0.8 -0.76'

Urban Third Quartile -3 24.7 0.19 -0.69 -0.38'

Urban Fourth Quartile -3 12.7 -0. 03 -0.38 -0.5

Source: CoqJuted by author based on Hauaehold Expenditure Survey. BOS/J991)

Note: Price stabilization I~rov.. expected utility If :

s,o('1,,+lf) < ""

A" refen to those cas.. when price stab"lzatlon IlIIPrDves expected utility.
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Teble 20 - Oenefl t to Producerl

Coefflolent of Olltlclty of flaltlclty Coefficient of variation Total 8enefit as percent
Relative Rllk Averil on lupply of llemand of total rice produotlon of Initial Income

-I 0.2 -0.6 0.3

-I 0.4 -0.6 C.4

-I 0.2 -0.6 10 1.6

-I 0.4 -0.6 10 ~ .4

-I 0.2 -0.8 0.3

-I 0.4 -0.8 0.3

-I 0.2 -0.8 10 1.5

-I 0.4 -0.8 10 1.3

Avaraga 0.3 -0.7 0.9

-2 0.2 -0.6 0.4

-2 0.4 -0.6 0.4

-2 0.2 -0.6 10

-2 0.4 -0.6 10 loS

-2 0.2 -O.S 0.4

-2 0.4 -0.8 0.4.

-2 0.2 -0.0 10 : .9

-2 0.4 -0.8 10 1.9

Avarage 0.3 -0.7 1.2

-3 0.2 -0.6 0.4

-3 0.4 -0.6 0.5

-3 0.2 -0.6 10 2.4

-3 0.4 -0.6 10 2.5

-3 0.2 -0.8 0.5

-3 0.4 -O.S 0.6

-3 0.2 -0.8 10 2.2

-3 0.4 -0.8 10 2.2

Average 0.3 -0.7 1.4

Averape 0.3 -0.7 0.3 1.4

So~rce: C~utad by author based on Statistical Yearbook Production data,
and linear lupply and deonend as In SravIl'llln It a1. 1990.
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I.,.•••• b .... D..... fT...... lowri"
..,rio II.' ,III. "OWl•

ANn,. HI,h rill ,III. ,'OWIh

Ric. ·117 .&n:l 276

Who., lla. 11:1& 11:1&

hodg,oIn 1371 841 IBID

Ea,.Il" ,rioo IT.bJ.....~

Rico 3B4 371 381

Wholl 2B3 2lI3 278

.ANn.. 'Hllh'lla Ylol.-o,OWIh ~IWII.. YIoI. Drowl•

.. C.••""I••. D'OWlh . "C._""" D,OWIh ·C......,t". Drowl•. ,

R...I 442 D.83 -148 1.11 431 0.7B
Duortio 1

R..ot '-132 1.18 &41 1.38 &23 D.lS
DU.RIII 2

R..ot &B& OJ, In 0.87 611 O.BI
Ouanllo 3

R..01 181 0.17 187 0.30 &&4 0.04
O.onllo 4

U,b.. 443 1.1B 461 1.38 431 0.84
Ouanllo 1

U'b.. &04 1.44 lIB 1.80 480 1.08
. Ovanllo 2

U'b.. 483 0.12 488 0.84 478 D.4O
Ouanllo 3

U~.. 433 .0.08 431 0.00 430 .0.18
O.anllo 4

SIUICI: CIftIPUl•• ., IlIlJIII bI..d 1ft dot. b.. $/,'14t1a1 r..,H/lt " B6f11/1d111/. II/Iou. baVlI•
•ntIH~ bpotMli1... hmy. BBB 118811.

Nllo: A"".U.. 010. In ...... donlond n'". ,.......Iod ""'" " ••111 thon ........d ....ntI.
High rico ,Iold "owlh 10 2.l1II....t low ,Ico ,Iold "ow'h 112.1 _L
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Table 22 - Effects of Different Rice PrOC1Jrement Scenarios

' .

..

. . .. Initial>
.,' ., condition' I ..... '. RiceP~ocuremefJtGrowth Percent)

' .. " .... ., ...',.'
.. 0 2.5 5

Expected Price of Rice 388 384 39G 397
(Taka Per Maund) .

Expected Price of Wheat 299 263 269 277
(Taka per Maund)

Expected Increase in 9 0 895 1918
Rice Stock (Thousand
Metric Tons)

Expected Ratio of Rice 4.2 4.1 5.3
Procurement to
Production (Percent)

Source: Computed by author based on data from Statistical Yearbook of Bangladesh,
various issues, and Household Expenditure Survey, BBS (1991).
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Table 23 • Rade el world operis te world riDed preduedea el rica

pj;~~ti~~ •..'
plddyRica ··~~iCe .~ EJpartJPratb:tion Ratlii

1'000 tom l1IOMll li*ttntl

1975 359124 239416 77176 32

1976 350151 233434 89114 3.8

1977 371801 247867 108239
'.'

4.4

1978 38773Z ZS8488 95595 3.7

1979 3773E3 251575 116335 4.6

1980 399201 266134 129555 4.9

1981 412025 274663 130605 4.8

1982 423958 282637 120467 4.3

1963 451517 301011 115017 3.8

1984 469425 312950 128120 4.1

1985 472019 314679 114080 3.6

1986 471315 314210 130190 4.1

1987 464893 309995 129461 4.2

1988 490609 3Z7073 121848 3.7

1989 517565 345043 148968 4.3

1990 518508 3456n 120440 3.5

Arnmi trend gi'awth rite 1%1:

1975·90 2.67 251 ·0.1

1975·19 2.01 8.91 6.9

191JO.B4 4.16 .1.4 ·5.57

1985·90 2.3 1.76 -0.56

SUte: AI pradutlian dala 111m FAO Aglaslal dal....se. lIadll dala ham FAO up to 1989. 1990 tladll dale film ERS. USDA. rial situition and
aulfoclr repott 1891. MiIIotI ra f'lll"i hna fJeen alJtainetl by applying a fld. of 66.67 portl!IIl 10 Iteddot ra praoBtion.

Nate: 11t1lld glowths han ...... ~I'" using semi-lagarIl1Inie fill_ trend equation filled 10 the In Sllriu dala based 011 the least square
melhod.
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110

64.7

Jl7.3

~.36

4,7'

2.16

1.~1

3.85

3.~9

64.4

71.1

2.12

e.17

-0.22

3.98

20.54

18.32

20.90

22.10

10.42

Y.u Yball...d U.r.. Poki.tOD Vioto_ tty-

--(pera'Dt)--

Annu.l G.owth R.te. ot Export.

1lI7~-PO 8.6 0.61 2.~4 30.46 -7. DB

197~-70 10.~6 2.24 14 .6~ 23.1~ B.20

1960-B4 11.4 -0. B3 -0.14 104.71 4.30

196~-00 2.6B '.04 -0. ~7 6~.~~ -30.36

Av.nl' Herk.t Sh....

107~-90 20.2 21.0 6.4 1.6 4.4

19"-70 20.~ 23.2 8.2 0.3 ~.1

UU-I' 26.~ 21.2 6.7 0.3 ~. 6

196~-90 37.1 16.9 8.2 4.2 2.6

Huk.t·. Sbu. Annuel.Growt.b .Rat••

lD7~-DO 6.04 -1.08 -0.0' 63 ~67 -0.7

U"-70 10.67 -B.63 ~.83 -87.4 -0.76

1960-84 12.8 -8.~2 1.24 1~2.86 ~.D3

196~-DO 1.12 3.:n -2.38 63.D4 -32.61

Av.u•• ,..ia. export., .. , '.' p.rcIDta•• of ,lIllill.d" prcduatiOD

107J1-90 26.D4 ~0.30 30.88 1.06 5.1~

107J1-70 20.16 51.16 27.04 0.~6 7.78

10eO-e4 2e.06 82.12 32.eO 0.36 7.68

U8~-00 36.23 JI'.63 3Z.~3 ~.~~ 3.Jl3

ADnu&llrowt.h~~!:"iofrio~,.zpo~t. u .peraaDt... :.f, mUJ..d· pradua!:i.n

197J1-00 8.U -0.67 1.88 '~~.83 -10.12

107J1-70 17 .~6 0.31 8.01 -70.2& 4.JlO

1960-84 7.73 -2. 7~ -1.05 1~~.00 2.00

188~-90 2.77 1.20 -0.87 60.40 -29.87

Ymb Z~ - Ill...xport lev.a • ...,k.t .11..,......d ntio. to aLll.d produotloo of ,""D' .xport...

Yote!

late. GrDWtha "'!:I' h.... b aa.putad uaiDa .oaI.-lo.arlt1a1.a liD• .., tr..d .qu.tiOD fittad to til.
time ••ri•• d.ta b d aD til. leut .quar...tbod.
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r.blt 26 • P.ddy rlct production .nd yilid. of m'lar I.parting eaunulll Ind O.ngl.dllh

Vllr Th.lltnd U.S. P.kl.t.n V.lnem MY.Im.r Otnglldl.h

(perCintl

AMUII growth r.t. of p.ddy rlcD production

1975·90 2.16 1:47 0.05 4.15 2.91 2.5

1975·79 2.07 1.95 5.9 ·0.36 3.75 1.02

1960·64 3.69 ·7.09 0.93 7.45 1.49 1.66

1995·90 0.06 3.03 0.34 3.91 ·0.65 4.71

(MTlHletl/l)

AVIlIlII- p.ddy rice-yield.

1976·90 1.95 6.59 2.41 2.60 2.69 2.12

1976·79 1.91 6.09 2.35 2.03 2.03 1.96

1961J.64 1.97 6.27 2.63 2.43 3.01 2.07

1966·90 2.04 6.24 2.37 2.94 2.96 2.37

IP'lrcent)

AMUlI growth-1.110' p.ddy rice ;yield.-

1976·90 1.07 1.03 ·0.06 3.41 3.34 2.30

1976·79 0.47 ·0.22 0.96 ·2.76 6.03 1.13

1680·94 2.23 1.64 0.14 7.24 2.63 2.64

1986·90 ·0.68 0.36 ·1.94 3.07 ·1.21 4.83

Source: FAD Agro.t.t d.t. b.... 1990 d.l. from ERS. USDA.

Not.: TlInd glowtht hlYl btln comput.d III1ng Illfnl.logllltlmlc Iinell u.nd Iqu.tlon fItt.d to the tine
nrilS d.1I b.nd on the 11111 IqUII' I1lIlhDd.
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TABLE 26 - Aver d....t.l., lDt..n.t.laDol, ODd ...port. p.dt.y "ric•• a[ vada... d ••
vu1 1••

P.r1Dd
Doea.r.l.

lIbol••al.
Prla.

IDt..nat.1DDol
Harkat. Pda.

bpo~ Parlt.y D....t.le Prl••••
Pr... % a[ bport.

Parlt.y Pd••

11175-111

11175-80

11181-88

11187-81

1875-81

1875-80

1861-88

1887-81

1875-81

1875-80

1881-88

1887-81

1875-81

1875-80

1881-U

1887-81

Sour.a.:

Har...:

(Tak. per tleLrl. TDDI

rlD. JU••

82~ 7622 6478 127

4621 545' 4637 106

6240 7734 6574 132

12225 10066 6573 145

IIYV. Coar•• ·8.1a.

6723 8738 5726 118

4067 4U8 4136 103

6645 6871 5826 121

8763 6703 7388 134

_t.1a ,lAlli.ir•.8.1••

12068 lU58 14327 87

7102 8807 6421 82

12140 16464 15604 78

16011 23264 111775 81

.AzoMt.1.·Iat.arJllbo& ·8.10•.

10688 lU56 14327 77

8286 8807 8421 81

10745 18484 15684 68

15841 23264 111775 81

A D.r.. lu. DD Aarlcult.ur. ODd rooclaraJ.Da iD I&D&lad••b
(1847/48-11188/801 Aup8t. 11181, Hab_d Abdul Bcl.d Ph.D.:
Dir••torar.. o[ Aariculturol Hark.t.1D&, tI1Ili.t.17 a[
AariDUlt...... : !!odd RiOt S4t.lotl•• 18110, IIIt.UDtUDDol Rio.
Ra••ar.b IIIor.lt.uta (IRRII. Iallaira oDd Ihat.aribbc& ara buad
DD 11181 IObol...1. prio•• ooll.ot.ad tr_ d&bt. d.olan
buad at. Bau.t.oli aut.t., Dbak. ODd uad to """,rapalata pric••
iD prnioua ,..on by ua1D& [aaton iD iDt.• .,..,..ar [1uar....U .....
iD tiD. _ 1'10. prio... IIIt..n.t.l...ol pdo.. [or b_t.1 1'10.
are """" th. 8.10. Izport. Corporat.1DD o[ Pakiat.OD.

Doea.r.la prlo.. o[ tiD. are [Dr tiD. varl.r.y _ do.. IIIt..mat.iDDol
tiD. prla.. are [.o.b. for tbai 5% brN:..... har..mat.iDDol pdoa.
a.-parabla to d_t.ic mrv are f.o.b. for Xbat 25% auper. lIIta=ot.l...ol
pria.. aomparabl. to tho .podol _t.1a varlet.i.. ar. [or Paki.t.OD1
a-r.l do.. Izport. parit.,. pd••• bave ban obt.a1Dad by .w.r.lply1D&
iDr..m.t.iDD.l autaL pdaa. by • faator of 0.85. n. r-.1ll1Dc 0.15
aaa_to for aa.t. ..d profit. .....iD of th. ftport.ar.
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UBI.! 27 • Aveni. d.....Uc, iDt.UII.UDII.l. .ad UIport. pu1t.y pdo•• ot vui.....
rica vuht.h.

Dorntnle Inllrnltianal Import hrlly Dorntille Price I'
Whollnll Prlel Mlrkll Price Price %of bi,port Plrity

Plrlod Prln

Tlkl.per Mittie Ton)

Flnl Riel

1976·91 8205 7622 9366 88

1975·80 4621 6455 8B42 76

1981·88 8240 7734 9534 90'"

1987·91 12225 10087 12396 100

. HYV'ColrIIRlr.1

1975·91 6723 6739 9340 81

1975·80 4087 4869 6968 71

1981·66 6846 8971 8867 82

1987·91 9783 8703 10808 91

Sources: A D.r. , ••, tin Agrlc/llrufl .nd Fotldg,.'n, In '."gl.d"h 11947/46·1989/901 AugUit 1991,
Mohlmlllld Abdul Hlmld Ph.D~ Dlrlctoratl of Agrlculturll Mlrkltlng. Inlalty of Agrlculturl;
World Riel StltI.tlCI 1990, Intlmltlonll Ric. Ratlrch Inltltul, IIRRII. 1990·91 dltl In
from IRRI.

NotH: Domllt!c flnl prlca Irl for flnl variety Imln riCI Ind Intlmltlonll flnl riCI pricil
Irl f.o.b. for Thll 6% broklnl. Intlmltlonll prlc.. camplrlbll to domutlc HYV COUIII
riCI Irl f.o.b. for Thll 26% luplr. For computing Import Plrlty prlCl', first I frllght
COlt of no plr mltrlc ton hll blln .ddld Icrou thl baird to dlrivi In atlmlted C &
F prici for the conc,mld Thll gr.dl. Thin C& F pricil hi" blln multlpll,d by 1.16 to
obtlln thl Import plrlty prlca.
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T.bla 28. Ric. Prlc. V.rI.bmty of Dame.lIc. Intem.lIan.l••nd Border ,rice.

. ImR·1EAR VARIATIO.
eaenidltit oj ir.rl'iIan (pmelii)

IRTRA·TfAR VARIATION
Caellldent .f V.rI.lIan (perClnt!

Period

10-80'S

10'S

80'S

. Damtllt/c Prlca Internallali.•1 price Banlu Prlca

14.8 29.5 18.1

28.1 30.4 19.1

1.5 14.8 10.9

DaDlClllc Prlca Border

Price

10.4 10J 10.0

13.9 12.6 12.8

1.3 8.4 1.5

Saurce: Computed by the 8Uthar b.sed on Wbales. CDarR rica plica fram the Deparlment of AgricUt,nl Markemg and 5' lII'al!ll Thai erpart prices cGlm!fled
In T.... fram W6dtI Rice Stetislia.

Nate: The 10's leler to 1912·1980.
The 80's iefer to 1981·1990.
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TABLE 29 • Averlge percentege difference betwttn damtttlc Ind Internillanil prlc..
01 rice verletltt by month

Month Darntstic rll1D/ World FIne DarntstlcMtdltrn/· World· Mtdilll1

(perctntl

Jan. 25.3 23.8

fib. 28.1 28.8

Mil. 31.7 32.2

Apr. 37.6 37.8

MlY 38.2 37

Jun. 37.9 34.9

Jul. 40.2 37.9

Aug. 40.2 37.1

Sap. 45 40.1

Dct. 48.4 39.3

Nov. 33.3 25.8

Dec. 24.8 21.5

SaurCts: A 0", B,~ DII Agricllhufl ,m! Faadgflinl in B,ng/ld,lIr (1947/48·1989/901,
August 1991, Mahlllllllld Abdul Htrnld Ph.D. Dlrectallte 01 Agricultural Mllketlng,
Ministry of Agricuhura. FOI.lgn Agrlculturel Sirvice, USDA.

Nat.s: Darnts1ic fine is reprasented by eman fine. Darntstlc Medilll1 Is represent.d by
amen Illldilll1. Intllnatlanal fUll is reprennted by Thti 5% brak.n. Intllnltlanal
Illldilll1 Is reprlS.nted by Thai 15% broken. The avlleglS Ire by month for the
period, 1982·88.
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T.". 30· Simul.tlon of rice enort aw.D

Denillid EJasticities
H L w

suPPiY tJlstlcitiaj
H L W

Percenl

H L Vi Percent

mgh Dually

low Dually

WIle... W

·0.50

0.00

0.00

0.0

·0.60

0.00

0.00 .Higb.~tY

0.00 . low ~ty'

·1.00 Whiat,W .

0.20

0.00

0.00

0.00

0.05

0.00

0.00 'PrICe
0.00 ;1lemInd .
0.60 ;Procb:tion

11.71

·5.39

2.24

0.00 -12.87 Tolal Foodgrain

0.00 14.77 Total Rica Production

0.00 ·7.93 Aggtegale Rica Prial

0.78

-0.02

1.75

Ir'llh 0uaIty

low l!uIIily

Wheat. W

·0.50

0.20

1.00

0.10

·0.60

2.00

0.00

0.00

·1.00

!ligh ilually

low~ly

Yn.i~t.W

0.20

·0.05

0.00

-0.05

0.05

-0.60

0.00

·0.05

0.60

Prica

Demand
Production

12.95

·5.42

2.20

5.28

-0.65

-0.65

6.19

17.89

0.52

Total FoocIgrain

Tolal Ri:e Procb:tion

Aggregate Ria! Price

0.62

·0.19

6.48

IIi;Ih Duality

laYi Dually

WIle.t, W

1/91 Dually

low Dualty

WIle... W

IIi;Ih Oua&ty

low Dually

WIleal, W

·0.50

0.20

1.00

·0.50

0.20

1.00

·0.80

0.20

2.00

0.10

·0.60

2.00

0.10

·0.60

2.00

0.40

·1.20

3.00

0.00 If.gh~ .
0.00 liiWl1IJility··
·1.00 wJieal

0.00 . 'Illgh liuaity.
0.00 low Dually

·1.00 Whe81

0.00 High Dually

0.00 l~w Ouaiily

·2.00 Whea(

0.40

·(1.10

0.00

0.10

·0.03

0.00

0.20

·0.1l5

0.00

·0.10

0.20

-0.70

-0.03

0.01

·0.04

·0.05

0.05

-0.60

0.00 rrica
-0.10 oem..t .
0.70 Pr_liOn

0.00 Prica

-0.03 Demand

0.04 ProduCtIoR .

0.00 Prica

·0.05 Demand
0.60 i'iocb:lion

9.95

-4.28

3.48

l/i.05

-6.25

1.27

8.93

·5.93

1.63

3.77

·0.32

-0.32

5.74

-0.54

-054

I.BS

-0.49

·0.49

1.16 TolalF~

17.04 Total me; Production

-1.77 Aggregate Riel! PricI!

9.25 Tolal Foodgrain

17.74 Total Rice Production

0.13 Aggregate Rice PriaI

3.09 Total Foodgrm

17.96 Tolal Rica Production

0.73 Aggr!llala Rice Pric!

0.94

0.16

4.78

0.56

·0.25

7.14

0.68

·0.13

2.94

If'llh Dualily ·0.20 0.10 0.00 High iiuliity 0.20 ·0.05 0.00 PriCiI 25.14 7.93 8.94 Tolal Fo:>6.Irain 0.50

low Dually 0.05 -0.30 0.00 low Quiity ·0.05 0.05 ·0.05 Demand' ·3.65 ·1.16 17.90 TOlal Rice Production ·0.32

Whe,t 050 125 -050W..t· 000 -060 060 Pm.;.!djgp 419 -116 056 Auoregate Rig PriaI 1057
Soutco: C~d I!Y author.
NoI,: E.port of high qually rlat-200 thouund metric tons.
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. oWn Price Elasticity·

Rwll Utban·

117

EJpendiill. EiasOOIY

Jimii Urblll

Cross Price EIaslicity

Rwil Utban

RI••

O_lie I -6.89 • •1.02 • 0.8 • 0.58· 0.04 0.26 •

0=rile2 .0.71 • -6.76 • 0.71 • 0.43· ·0.01 -6.18

Duarlie 3 ·0.55 • ·0.38 • 0.64 • 0.19 0 ·0.05

Duarlile 4 -0.39 • ·0.5 • 0.03 ·0.03 ·0.09 0

AI -6.56 • -0.59· 0.39· 0.15 • 0.01 ·0.01

Wh••t

Qu.,tile 1 .1.23 • ·2.79· ·1.37 • -6.21 3.14 • 3.91 •

Ouarlile 2 .0.99 • ·2.49 • 0.05 0.33 2.1 • 3.43·

Ouarlie 3 -6.49 -6.86 ·1 -0.02 1.31 • 2.03 •

Duarlile 4 -0.21 0.94 • -0.19 0.29 1.88· 0.34

AI ·0.82· ·1.06 • ·0.44 • ·0.01 2.05 • 2.35 •

So....: CDqIlI1.d hy euthor based DII Ifousallold EJpenoI.... Seney, BSS (19911.

Nole: .., idallS e1estieitits .licanl .1 90" Iml

11III
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APPENDIX 4:

ASSU~lPTION FOR SIMULATIONS IN CHAPTER fi
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Table 32 - AII\IIlIltione for the b,ee year 11990/91) par_tera
ueed in the'deMnd and eupply proJeclionl

ProductIon of rice

Product Ion of IIheat

Rice Yield

IIheat Vield

Pooulatlon In ee..
Ye.r

Outmlgratlon R.te

UrbaniZation R.te In
Ba.. Veer

Procurement of RI ce

Procurlflllnt of IIheat

Offtakes of Rice

Offtakes of llheat

Losses due to seed.
feed and waetage

Rice Price

IIheat Price

P-r- cap' t. -Intake

Quartile 1

Quartile 2

Quartile 3
011".'1_ 4

110ft pOClIm.tet

phoyund metrIc 17B52
ons

Fhoyund metrIc 1004
ons

(Matrlc tons per 1.71
hectare)

~mm)ton. per 1.67

(Million) 10B.9

(Percent) 1

!Thoyund metric 21
ons

(Thoyeand metric 744
tons

!Thoyund metric 53
ons

phoyeand metrl c 744
ons

!Thoyund metrl c 1464
ons

(Percent) 7.75

(Taka/maund) 38B

(Taka/maund) 299

,RICr '\/HEAT
D" t ., IIrhen . a"P';' IIrhan

(Grams/capIte/day)

340 348 67 54

414 394 66 53

466 409 60 53

504 384 4e 53
Source: Cmouted by author based on data from Statistical Yearbook of Bangladesh, various

issues.
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Tibil 33 • Allumpllanl Ibaul grawth Ind dllttlbutlan al Ixag,naul nrllblll

lperclnll

Law MldjllD High

Papulltlan grawth 1.5 1.86 2.0

Riel yilid grawth 2.1 2.3 2.6

Whllt yilid growth 1.0 1.0 1.0

D1ltrlbullan of Incaml growth:

Rurll Urbln Tatll

law 0.68 0.68 1

No Urbln Bill Medium 1.68 1.68 2

High 2.67 2.67 3

low 0.62 0.88 1

Urbln Bill Medium 1.41 1.83 2

High 2.3 2.89 3

Acrlagl Ellillcill.. Rica Whelt Rici l~ld
Prici Price yltld II

Agllpl

Rice 0.01 0.16

Whllt ·0.8 0.8 0.B8

Source: Computad by luthar; Acrlega EllltJdtill from Mlhmud, Rlhman, Ind Zahlr 118931.
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llbll 34 • Allumptlonc for the problblllty welghIJ of dlHerent growth lelnerlol

Probnblllty

Production grow~h.

Low f2.4 pllclnll

M.dlum 12.7 plIClnll

High 13.0 percentl

Populltlon growth

Low 11.6 perclntl

Medium 11.88 perclnll

High 12.0 perelntl

LI"I of plr caplu Incom. growth

Low 11 percent)

Medium 12 percent)

High 13 Plrcent)

Dll1Ilbution of per elplu Ineom. growth

No urben bill

Urbln bill

Source: Computed by author.

113

113

113

114

1/2

114

114

1/2
1/4

1/6

4/6
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Tlbll 36 • BI.. Yllr 11990/911 plrlmlllri ulld In thl .w.p model Ilmulition.

P,r,m,tor

Mlrgln of high qUllity oWlr low qUllity

P.rcent.gl of totll ric. production thlt I. low qUllity

P.rcentlgl of totII rice production nld for hllll.n
conlllllpilon

Prlc. of low qUllhy rlCi COIIII rici

Price of hlvh qUllity rice

Totll production of rici

Production of whllt

Import of rlet

Import of whllt

Intllnltlonel price of rlCl

Intarnltlonll prlc. of whI.1

Shlle of totll rice Import. \hat III food'ild

Shll' of 1Ut11 whllt Imports thlt a,. food aid

Un!l.
lpercent)

(plrcentl

(percent)

(TIkl/Mlundl

(Take/Mlund)

(Thou.nd Mltrlc Toni)

(Thou.nd Mltrlc Toni)

(Thoullnd Metric Toni)

(Thoullnd Mltrlc Tonll

IUS "Mn

IUS "MTI
I,(perclntl

(parcenl)

y.ly.
16

86

80

355

408

17852

1004

300

1234

320

185

3D.4

87.7

Source: Comput~d by author. based on data from Statistical Yearbook of
Bangladesh. varl0US issues.
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Fig. 1_ Conceptual framework to understand the interrelation
between private markets and the foodgraln system
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Flg.2--Prlce seasonality and rice crop share In the Seventies
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Source: Bangladesh Bureau of Statistics, Statistical Yearbook of Bangladesh, various ISlues.

Note: The Seventies refer to the period JUly 1972 to June 1980. The Eighties refer to the
period July 1980 to June 1990.
Seasonality Is computed with X11.
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FigA--Rice and wheat; production
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Fig. S-Foodgraln Gaps
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f1G. 8: CONOmONAL VARIANCE OF PRICES
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fig. 10 1'000 POVERTY: I'unction w{p.cr...)
The parameter a is I

fig. 12 1'000 POVERTY: Function W{p.cr.a)
The parameler a is 3

-,.
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fig. 11 1'000 POVERTY: I'unction w{P."''')
The pot'ometer a is 2

1'"'9. 13 FOOD POVERTY: Function w{P......}
The parameter a is 4
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FIG". 15: RICE VARIETIES
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