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SUMMARY

In view of the likely surplus situation of rice and accompanying wheat deficit by the end
of the decade, it is important to explore the possil ility of exporting Bangladeshi rice in the
international markets. Onc of the main factors affecting competitiveness is going to be the quality
of the rice exported. This obscrvation motivated the analysis of import and export parity prices
compared to domestic prices of different quaiities of ricc: Using the available price scries, and
information collected at onc major wholesale market, it is shown that there is a scope for
exporting aromatic varictics of ricc, namely kalizira and khataribhog, to compete in the
international market for basmati rice. It is also shown that cross price effects among: different
varieties of rice and wheat are important determinants of the impact of swapping rice exports fo:
wheat imports in the international markets, Rice swaps increase foodgrains consumption, mainly
through increased consumption of wheat. Rice exports increase the domestic prices of foodgrains,
including wheat. As long as tke level of exports is low, namely less than 200,000 metric tons, the
overall pricc and consumption cffccts are small. For higher level of cxports, price increase
becomes relevant.

The feasibility of cxporting rice depends on a set of policy measures. First of all, the
policy should create favorable conditions for the development of export markets, raising many of
the objections present in the past. Anti-hoarding and grain holding laws, which arc in suspension
since December 1989, should be abolished to enable exporters 1o hold and move freely sufficient
rice stock. The process of export is to be kept simple to avoid any ‘nordinate delay in completing
paper works. Sccond, the existing infrastructurc and equipment affecting transportation, storage,
and milling should be updated and expanded. Third, a grading system should be introduced, to
raise the average quality of ricc consumed domestically, and to =nhance the likelihood of
exporting successfully in the international market. Finally, the opening of the international market
should be done gradually, so that the negative effects of higher prices, and instability imported

from outside could be smoothed.



1. INTRODUCTION

Bangladesh, well known for its large shorfalls in foodgrain voduction, has experienced a
tremendous growth in rice production in the recent past. It is now conceivable to envisage a
sustained situation of rice self sufficiency. Moreover, the process o/ structwial change in
Bangladesh, a: in many other developing countrics, is accompaniea by increasing urbanization.
These tendencies will affect the demand and supply of foodgrains, gencrating new pressures on
the Public Foudgrain Distribution System (PFDS). Sustained growth in rice production, together
with accelerated process of urbanization may induce an excess supply of rice, that could result
either in a fall of domestic prices, or in an opening to ‘ntcrnational markets by way of exports.
The past mode of operation of the PFDS is going to be under increasing stress, as the cffort to
stabilize prices will be mainly devoted to price support through domestic prccurcment. Mounting
public stocks are a real possibility that raises the problem of how to dispose of them. Since the
foodgrain necd of the population may become less urgent, then the opportunity 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
internationally is small and has virtually remaincd unchanged since the mid-70%s. The strategy of
exporting rice should be weighted carefully in light of the thinness of the international market,
and the domestic cffects on production, consumption, and prices.

This paper has two main objectives. First, it uscs the food demand paramcters, and the
production growth rates available from previous studics (Goletti 1992) to gain some insight into
the likely foodgrain situation of Bangladesh during the 1990’s. Second, it examines the prospects
of Bangladeshi rice exports in the intcrnational market.

The study is organized as follows. Chapter 2 addresses demand and supply situation of
foodgrain through the year 2000 under different growth scenarins. It also reviews the import
situation of foodgrains with particular emphasis on Bangladesh’s ability to import from its own

resources.  After revicwing production and export performance of the major exporting countrics,
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chapter 3 main thrust is on comparison between international and domestic market prices of rice.
Chapter 4 presents a model which analyzes swap of rice for wheat in the context of overall

production, consumption, and prices of rice and wheat, the two major staple food uf Bangladeshi
consumers. Chapter 5 embodies discussions about preconditions of rice export. Chapter 6 gives

the conclusions.
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2, PROJECTIONS OF FOODGRAINS SUPPLY AND DEMAND

The foodgrain projections presented in this chapter are based on a simple model that
captures various dimensions of the foodgrain system. Firs;, foodgrains are disaggregated into rice
and wheat. Second, rural and urban disaggregations arc brought into the picture, using the
demand parameters estimated in previous chapters. Third, demand is disaggregated by income
groups. Finally, the mode] incorporates the role of distribution of growth which is characterizing

the process cf ubanization,

DEMAND AND SUPPLY
Demand

The projections reported below disaggregats foodgrain demand with respect to rural and
urban areas, with respect to rice and wheat, and with respect to income groups.

Let D"‘ij denote the demand for commodity k (rice or wheat) by income quarti’s i in arca

j (urban or rural) at time t. The total demand for commodity k at time U is given by DY, wkere

t [ et
Dy =3, 3,05 = X 4 i

where q“‘ij is per capita demand, and ”(ij is the population at time t of quartile i in location j.

The disaggregation of foodgrain demand is donc with respect to the commodity (rice and
wheat), the income quar‘ilc, and the location (urban and rural). The parameters of the demand
system estimated in the previous chapter can be used to make projcctions of demand.

Let specify q“‘ij as follows:
Q% = ag + appy + appy, + ayy (21
where p,, and p,,, are ricc and wheat price respectively at time t, and ylij is the income per capita

at time t of group i in location j. The parameters a;'s vary with the triplet (ij,k) and are obtained
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from elasticity figures computed at the 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 S'® where

s = (1-6).Q* + Offt™ - Procu' [3]

Q' is the production of commodity k at time t, Offt** is public distribution of commodity k at
time t (called offtakes from public stocks), and Procu'® is the domestic procurement of
commodity k at time t. The parameter § accounts for feed, wastage, and seed.

In this paper there is no allcrﬁpl to model the supply side, as dependent on prices,
technology, and policy variables. It is generally understood that the aggregate price response of
rice is quite low in Bangladesh (scc Ahmed 1981). Only for certain high yielding varicties of rice
and for surplus farmers, the price response of supply is not negligible (see Chowdhury 1992).
Therefore, in the following simulations, growth of production will be assumed exogeucts.

The behavior of public distribution and of procurement is not going to be modelled in
this paper. At this stage it is cnough to notc that most of the public distribution of foodgrains in
Bangladesh is in the form of wheat. Morcover, in this model private cxports and imports of
foodgrains are not allowed. It is only recently, that timid attempts to liberalize the trade of
foodgrains have been tried. Finally, note that in the specification of supply, initial private stocks

are not included.
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EQUILIBRIUM AND GROWTH ASSUMPTIONS
In cquilibrium, prices adjust to equalize supply and demand. Since supply is not price

responsive, it is mainly the demand side that is going to adjust to the availabie supply. For each

commodity and for each time period, tbe following equation holds:

le = S(k [4]

By expressing demand in terms of prices, one obtains the following equation for cach commodity

k:

Z; Z; ¢"%(pioPp) Yy = S* (51

Assumptions ebout Growth of Population, Income, and Production

In this model population growth, ircome growth, and production growth arc exogenously
determined. Morcover, 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:

= )X Zj "‘ij (61

The overall population grow.h rate is denoted by v so that

= ah(1+v) (7

The distribution between rural and urban areas is given by



LR P (8]
where ', and ', are rural and urban population at time t, respectively. Given an outmigration
rate p from rural areas to urban areas, the urban population at time t is evolving as follows:

. 1-u,_
nl = n:'(l+v+p——'—l-) 9
uv-l

wh=- a, is the urban population rate at time (-1, that is u, ) = a*l,/a'. The rural population is
the residual #*, = #* - x*,. The population of all quartiles within one location grows in the same

way, and is given by:
2, = 0257, {10]

Three cases are considered in the simulation exercises. The high growth casc
corresponds to a ycarly population growth of 2 percent, the medium growth is 1.86 percent, and
the low growth rate is 1.5 percent. The mediun. growth is consistent with the growth rate for the
1980's as derived by the 1991 Census (sce BBS 1992) The outmigration rate is assumed to be
cqual to 1 percent (see also Chowdhury and Shahabuddin 1992).

For income growth, the assumption is that cach quartile grows at the same rate within
the same location. The distribution between urban and rurat areas may be different though.
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 different growth of income in rural and urban arcas. To
illustrate the consequences of the distribuiion of growth between urban and rural arcas a matrix is
constructed, whereby in onc case growth is distributed equally and in the other case urban areas
growth is faster than in rural arcas. The second hypothesis is the most likely one since it

explains the process of urbanization, originated by migration from rural arcas (sce Todaro 1976).



7

Therefore, income growth is affected both by the leve! of growth and the distribution of
growth across rural and urban arcas. In the simulations, three level of aggrezate income per
capita growth are considered, corresponding to 1, 2, and 3 percent respectively. For each leve),
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 higher
than in rural areas. The sccond assumption is consistent with growth of services and industry,
which are the aciivitics mainly related to urban growth.

For rice production, the assumptions are of high growth, cqual to 3 percent, medium
growth, equal to 2.7 percent, and low growth, caual to 2.4 percent. Medium growth is consistent
with the behavior of aggregate rice growth in the 1980's.

Moreover, rice production grovth rates of 2.7 percent or higher have been used in a series of
studies such as Ahmed 1989, Islam 1989, Goletti and Almed 1991, Shahabuddin and Chowdhury
1992).

Wheat production growth is assumed constant and low. It is set equal to 1 percent, in

agreement with the limited scope for further cxpansion of wheat production.

The parameters and assumption used in the simulation are reported in tables 1 and 2.

RESULTS

Excess Demand Analysis (with no price response).

First the case when prices are not allowed to adjust is considered. This is sometimes
known as the excess demand analysis, whercby the excess demand is defined in terms of the gap
between expected demand at current prices, and expected production. The results are reported in
tables 3 and 4.

The “middle” cases of papulation growth of 1.86 percent, production growth of 2.7
percent, and income per capita growth of 2 percent point to an excess foodgrain demand in year

2000 ranging between 997 and 1466 thousand metric lons. The big range of estimates is duc to
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the different patiern of growth, When growth is urban biascd, then a lower growth of rice
demand takes place in the country, and that is responsible for a lower foodgrain gap. Under the
no urban biased growth assumption, wheat demard responds negatively to income growth, since
in rural areas wheat is basically an inferior good.

In the "best™ cases, characterized by high production growth of 3 percent, and low
population growth of 1.5 percent, under all income growth scenarios considered in the simulation
exercise, there is a rice excess supply accompanicd by wheat excess demand. In most cases the
country exhibits a foodgrain excess demand.

In the "worst" cascs, characterized by low production growth of 2.4 percent, and high
population growth of 2 percent, the total foodgrain excess demand ranges from 2221 to 3101
thousand metric tons.

The gencral picture from this sct of simulations is that of a wheat excess demand
situation for the next decade. For rice, the assumption about the distribution of income growth
between urban and rural arcas makes a remarkable difference. In most cases income growth will

be urban biascd, with the resulting cffect of a rice surplus situation.

Projections with Price Responsc

When prices arc allowed to respond, then the excess demand for each commodity is zero.
In this scenario the current level of wheat public distribution is continued throughout the 1990's.
The results arc reported in tables 5 and 6.

Looking first at the middle case characterized by production growth of 2.7 percent and
population growth of 1.86 percent prices of rice and wheat basically remain unchanged with
respect to the basc year when growth of income is not urban biused, whereas prices decline when
growth is urban biased, as a consequences of the rice surplus. In the "best” case (high production
growth, low population growth, and low income growth), prices decline substantially (rice prices
by 17 percent, wheat prices by 38 percent, in the no urban bias case, and 18 percent for rice and

38.2 percent for wheat in the urban bias case). In the "worst” casc of low production growth, high
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population growth, and high income growth, rice prices rise by 13 percent, and wheat prices by
29.7 percent). The relative price of rice to wheat remain basically unchanged in the medium case
(from 0.77 to 0.78), rises in La¢ "worst” casc to 0.89, and declines in the "best” case to 0.58.

From the consumption point of view, in the case of no urban bias, lower income groups,
both rural and urban improve their intake of foudgrains by about 0.8 percent per annum, whereas
the upper income groups have a much lower growth of consumption. When growth is urban
biased, the urban poor gain disproportionately more than other groups because of their high
income elasticity coupled with income growth higher than in rural areas. In the worst case of
urban biased growth, the rural poor experience a negative growth of foodgrain consumption,

mainly because of high prices (see table 7).

Evaluation of Different Scenarios

Informed opinion may differ as to the realism of cach of the preceding assumptions on
which the projected growth rates are based. However, a comparison of different scenarios may
still be useful. To guide this comparisor, and to state the perception about the likelihood of
different scenarios, cach assumption has becn assigned a given probability (sce table 8). Based on
these priors, an expected value of demand was determined both for rice and wheat. The result is
reporled in table 9 showing a situation characterized by a rice surplus of 679 thousand metric tons
and a wheat deficit of 1666 thousand metric tons. Prices of rice and wheat are both going to
decrease by 10 and 15 percent respectively. Low income groups gain more than high income
groups, mainly because of higher income clasticity of demand. Finally, the urban poor arc the

ones who benefit more from an urban biased process of income growth,

Summary
Two main conclusions emerge from the preceding sub-sections. Firsl, at current prices
the most likely situation for the end of the 1990's is an excess supply of rice coupled with a wheat

cxcess demand. Second, the more urban biased is growth, the higher is the expected excess



10
supply of rice. In an urban biased growth of income scenarios, the rural poor foodgrain
consumption per capita would losc, since their cousumption of foodgrain would not benefit from

growth of production. On the other hand, the urban poor would disproportionately benefit.

FOODGRAIN IMPORTS

The current situation where wheat demand cannot be satisfied with domestic production
is likely to persist throughout the 1990%s. It follows that the wheat excess demand has to be
financed through imports. It is also likely that food aid may decline in the next yeors. Then,
commercial imports of wheat should fill the gap. That leaves open the way to explor: a'ternative
options of importing and cxporting of foodgrains.

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 alfecting imports has been food aid, which in turn has been
responsive to both public stocks ~nd expected production shortfalls. In the most rccent years
though, there have been some important developments. One of them is highlighted by the
analysis of food dependency ratios (scc table 10). These are the ratios of thi: value of foodgrains
imports and the total reccipts of the country. The foreign receipts of the country are given by
cxports and [y remittances of Bangladeshi nationals residing abroad. This last component grew
considerably during the 1980's. The foreign receipts of the country measurc the ability of the
country of importing forcign goods. The foud dependency behavior shows that the ability of
Bangladesh to pay for her imports of foodgrains has been growing over the last decade. At the
same time the food aid dependency ratio, namely the share of food imports financed by foreign aid

has been declining (see table 11).
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3. INTERNATIONAL RICE MARKETS AND COMPARISON WITH DOMESTIC PRICES

World rice exports averaged only 4.1 percent of total production, making the international
market for rice very thin (Table 12). Over the period 1975-90 world production grew at a rate of
2.67% compared to a 2.57% growth achicved in export. Table 13 shows that the five major
cxporting countries together achieved an annual export growth of 4.75% during 1975 - 90. There
is, however, a wide variation among the growths of the concerned countrics, with the onc extreme
of -7.08 pereent for Myanmar, and ancther extreme of 39.46 percent for Vietnam. Thailand is the
other country whose export growth of 8.6% exceeded the average growth attained during the
period. Besides Myanmar, the growth rate ¢f U.S.A. and Pakistan were below the average at
0.61% and 2.54%, respectively. Comparison with the world scenario shows that the export growth
of 4.75% for major cxporting countrics by far exceeds 2.57% of overuil grow... achieved in world
cxport over the corresponding period. The growth of market share of the first five exporters has
been steady from 57.3% during 1975 - 79 to 71.1% in 1985 - 90. Morcover, the proportion of
export to milled production for the major exporting countries grew at the rate of 2.12% over the
1975 - 90 period compared to a negative grewih of 0.1% tur the world as a whole. This
demonstrates that the major exporters are generally well equipped to tackle a - luggish world
market. Also, they do better compared to other competitors when the world market experiences
a boom.

It is interesting to note that the rate of growth of rice production of Bangladesh relative
to the major five exporters is surpassed only by Vietnam and Myanmar; the same holds true for

yicld growth (sce table 14).

WORLD VIS A VIS DOMESTIC RICE PRICES
Rice Varicties
Key to export arc the rice prices of different varicties traded in the domestic markets,

The analysis of prices of thesc varictics and of comparable international grades will help
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determine their competitiveness in the international market. Thai prices for the regular rice have
been chosen for comparison with the similar varictics 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 Bangladesh. . amatic varieties,

Thai export standards classify rice into different grades based largely on such physical
properties as length of grain, degree of milling, percentage of brokens, proportion of damaged
grain, colored grain, moisture level, and impuritics. Such standards or for that matter any
specifications for grading rice are practically non-existent in Bangladesh. Rice in Bangladesh is
classified into three broad categories based on ilic growing scasons for the crop, namely, aus,
aman and boro. All specics of aus and boro rice, except the species called pajam, are generally
regarded as coarse chicfly duc to the short and bulky shape of the grains. Pajam is regarded as a
medium varicty rice. It is the aman season when more diverse qualitics of rice are produced.
Aman rice can be classified into four categories - special aromalic, fine, medium and coarse (sce
figurc 1).

Two sets of prices, cxport parity and import parity, for Thai ricc have been used for
comparison with the wh-lesale rice prices in Bangladesh. Thai FOB prices for the grades
involved have been multiplicd by a factor of 0.85 to arrive at the export parity prices, which
basically arc estimates of wholesale prices for those Thai grades plus any export levy charged by
the Thai government. An assumcd zcro export levy for Bangladesh posits the prices on a par
with cach other. For the aromatic varictics, only export parity prices for Pakistani basmati rice
have been used for the comparison since Bangladesh is unlikely to import such high valued rice
in the near future.

For computing import parity prices, first a shipping cost of $20 per metric ton has been
added across the board to obtain estimates of Cost and Freight (C&F) prices for the same Thai
varictics. Then the C&F prices have been multiplied by a factor of 1.15 to determine their

import parity prices, which arc again literally estimates of wholesale prices for those grades in
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Bangladesh markets when imported. The purpose is to bring the Thai FOB prices on an equal

term with that of Bangladesh prices for the selected grades.

Export Parity and Import Parity vis & vis Domestic Wholesale Prices

From the comparison of prices of finc aman variety with Thai 5% broken rice (sce table
15) it cinerges that over the past seventeen years (1975 to 1991) the domestic prices have
cxceeded exnort prices by 27 percent. A similar behavior holds for prices of high yiciling variety
(HYV) rice, generally considercd as coarse rice, which has been comnared with the Thai 25%
super.

The prices of kalizira and kataribhog, two of the best aromatic rice varietics, have been
cotapared with that of export parity prices for Pakistani basmati rice. Shapewise both are slender
but kalizira is short whereas kataribhog 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 varicties, For most of
the ycars the prices were below the export parity prices for basmati rice. Kataribhog rice presents
the most promising picturc. Better ratios for this varicty 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 intemational market. Prices of the regular varietics are not presently
competitive tv infemctional market prices for the comparable varietics.

The comparison between the fine aman rice domestic prices and the Thai 5% brokens
import parity price shows that over most of the period 1975-90 the ratio of domestic wholesale to
import pari.y prices were below 100%, implying that imports were not commercially feasible
during most of those years. Prices for HYV, which is gencrally regarded as coarse rice in
Bangladesh, have been compared with the Thai 25% super rice. The results of the analysis is
similar to the casc of Aman rice, pointing out that during this period commercial imports of rice

were not viable (sce table 16).
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In order 1o explain the narrowing of the gap between demestic and international prices,
three possible factors -domestic prices, international prices, and exchanged rates, could be
considercd, Appendix 1 suggests that the movements of domestic prices has been the major

factor in cxlaining the spread between domestic and international prices.

Price Fluctuations in Domestic vis A vis International Markets

Table 17 presents cocfficients of intra-ycar price fluctuations in both domestic and
international markets. The Table only covers the fine and medium varictics of rice for lack of
monthly price data for the other varictics. Period covered is 1982-91, also due to lack of data for
rest of the period. Averages of cocfficients for international market prices for this period turn out
to be lower than those of domestic prices. The same is true for the disaggregated periods of
1982-86 and 1987-91, implying greater intra-year fluctuations in domestic prices compared to the
fluctuations in intcrnational prices. Over the ten-year period between 1982 and 1991 fluctuations
in international prices were lower than those of domestic prices.

Looking at the scasonal pattern of domestic versus international rice prices, table 18
shows that price differences are the lowest in December for both the fine and medium varietics.
Understandably so as December happens to be the peak month for aman harvest, which
contributes most to the aggregate production of fine and medium rice. The highest level of
differences arc obscrved in October and September for the finc 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 cither
being the period of aman harvest or for being closer to it. This suggests that, once price
differences are removed, December to March will be the most favorable period for Bangladesh to
export finc and medium varicty ricc. One can draw similar conclusion with respect to aromatic
rice as most of the domestic aromatic rice is also produced during the aman scason. Price

differences for coarse rice are likely to behave differently from those of fine and medium varicties
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as a large portion of coarse rice is produced during the two other rice growing scasons - boro and

aus.,
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4. SWAP OF RICE FOR WHEAT

The likely situation for foodgrains in the 1990s is one whereby rice excess supply may
persist together with wheat excess demand. With a view to attaining food self sufficiency, it is
then interesting to ask the following question, initially posited by Chowdhury and Aziz(1988):

How would the foodgrain sector be affected if the surplus of rice is swapped for wheat in the
world market?

Of particular interest is the determination of the effects of rice exports on production,
consumption, and prices. Tu address this question a simple trade model is proposed. The model
builds upon Bernard (1989). With respect to Bernard (1989), this model incorporates different
rice qualities, and cross price clasticities both for demand and supply. The basic structure of the
model follows.

There are three goods: two qualitics of rice, "high” and “low”, and wheat. The
superscripts h, I, w, denote high, low, wheat, respectively. Demnand and supply of the three
foodgrains depend on the prices of the three goods. Income effects arc assumed within the
functional forms, and thercfore are not mentioned explicitly. The government exports rice of
good quality, and the exported 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

wo®, respectively. Let the letter D denote demand, S supply, and p domestic price.

Demand
D" = Dhph,p'p*) (]
D' = D'p"plp*) [12]
DY = D*(p"p'p") : (13]
Supply

Q" = Q"p"p'p") {14]


http:Qh(ph,pl.pW
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Q' = Q'phpte™ s
Q% = Q¥(p"p'p%) (16]
Equilibrium
Q"("p'p™) = D(E"plp™) + X (17
Q'®"p\e*) = D' p'e) 18)
Q*(p"p'p™) + M + FA = D(p"p\p*) (19]

where FA is foreign aid assumed to be received all in wheat.

Swap Condition

wo™X = wo™'M [20]

The endogenous variables of the system given by equations [77] to [80] are domestic prices p", p',
p", and imports of wheat M. The exogenous variables are world prices wo', wo®, and rice exports
X.

The model is used to study the effect of exporting an amount X on prices, quantitics
consumed and producec, and total foodgrain consumption.

The comparative statics of the model does not allow to derive clear cut conclusions. Only
for the casc of zero cross effect the results are unambiguous . In this case the price of high
quality rice increases and the price of wheat decreases when exports increase, leaving the 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. Intuitively, the same results should be
obtained when the cross clasticitics, both in supply and demand arc small,

To study the effects of exporting different qualities of rice the model 7] to [80] is solved
explicitly as a function of the exogenous variables. This can be donc by solving numerically the

model once a functional form for the demand and supply function is specified. A linear
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logarithmic specification of cquations [11] to [20] is used, where the cocfficients of the lincar

terms are interpreted as cross price clasticities.

Results of Simvlations

Most of the parameters nceded to implement the model empirically are not readily
available. The assumptions relative to these parameters must be clearly stated. Scnsitivity
analysis with respect to these parameters helps to understand the robustness of the results. In the
case of demand clasticitics, for high quality rice, the parameters of the higher urban income
groups have been used. For low rice quality, the parameters of the lower rural income groups
have been used. Note that the results reported below are tentative, insofar as they are based on
quitc arbitrary assumptions about cross price elasticitics. The conclusions are therefore only
suggestive of the swap policy.

The bascline of the exercises uses the 1989790 level of production, availability, and prices.
All forcign cxchange carned from the export of rice is assumed to be spent to import wheat. All
the baseline figures arc given in Table 19.

Table 20 reports the results. The main conclusion is that once cross price clasticities for
wheat and rice are taken into account, there is a tendency for the aggregate {oodgrains price to go
up, and this is most evident for wheat, and the high quality ricc. The rcason is that the demand
for wheat increases as a result of higher prices of rice and very high cross price clasticitics with
respect to rice price. Thercfore, domestic aggregate price of foodgrains may go up, cven though
total foodgrain consumption increascs as a result of rice for wheat swaps in the international
market. By cxporting 200,000 mctric tons, total foodgrain consumption goes up by approximately
0.7 percent, that is by 120,000 metric tons with respect to the bascline case of no exports.

Higher foodgrain prices affect the distribution of food consumption of different income
groups. High incomnc groups arc most likely to consume high quality rice, and therefore they will

be mostly penalized. Low income consumers will not be affected negatively by higher prices of
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foodgrains, as long as they consume mostly lower rice quality. The reason is that consumption of
wheat will more than compensate for any loss in rice consumption.
{n summary, the export of moderate quantities of high quality rice has positive effect on

aggregated foodgrain consumption, without compromising the food sccurity of the poor.
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5. PRECONDITIONS OF RICE EXPORTS

Besides competitiveness of prices, there arc a few other important elements which should
be appraised before undertaking export of rice. The focus of this section is on marketing

infrastructure, quality and grading, and market development.

MARKETING INFRASTRUCTURE

The storage facitities presently available in the private sector are unsuitable for long term
storage of foodgrains, and can at best be used for storing rice for short periods following its
procurement at different points of the surplus producing arcas  Renting a part of government-
owned warchouse facilitics may help mitigate the immediate space and quality problems with
regard to storage. In the long run, however, construction of more warchouses of standard
specifications will be necessary o ensure delivery of good quality rice in the world market. The
government may cncotrage the process by amendirg and simplifying banking regulations on credit
facilities to the private sector entreprencurs for construction of warchouses.

A vast majority of the existing milling facilities are incapable of producing internationally
acceptable rice quality. The rice mills in Bangladesh are generally classified into three categorics
- husking, major, and automatic.

Husking mills, mostly found in rural arcas, arc only capable of scparating the husk from
the paddy. Bran is scparated manually to obtain the final product. The rice so obtained still
holds parts of brans duc to lack of polishing under the process. Thus, the translucency in the rice,
considered 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 use stonc hullers.

The major rice mills usc a two stage process for milling rice. In the first stage, the husk
is scparated from the paddy. In the sccond stage, the bran is separated and the rice is polished to

obtain clean rice. Some of thesc rice mills specialize in milling special varicty aromatic rice,
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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 of broken rice can be further minimized. Some
modernization may also be necessary to improve polishing quality of these mills.

In the automatic rice mills, parboiling, drying, milling and polishing are all done by the
machines with minimal human touch. Most of these mills were set up around late 1970's and
early 1980’s and therefore have modern machinerics capable of producing internationally
acceptable quality of rice. There were 77 such rice mills in 1988 (BBS 90). Their capacity ranges
between 16 to 24 metric tons per 8-hour shift. A conscrvative estimate, which uses the lower end
of their capacity range, puts the annua!l total capacity of these rice mills at 1.2 million metr'c tons
in three shifts. Consistent with other industrics, 330 operational days in a year has been
considered for obtaining the estimate.  The capacity of these rice mills are presently
underutilized duc largely to higher cost of milling and limited demand for bulk milling. It is
cconomically infcasible for these mills to process a less than optimal quantity of rice in one run.
This idle capacity can be put to beneficial use once export of rice becomes a viable venture,

Adequate transportation facilitics arc alrcady available for moving rice from the producing
areas to the ports. Different means of transports - road, water and railway - are used for moving
foodgrains from onc place to another. Road transports, i.c. trucks, appear to be the most popular
means of transportation used for the purpose. They are popular for being faster as well as less
pronc to pilferage. The scope of using waterways, the next most popular means of transporting
rice, is limited as many of the traditional routes used {or carrying foodgrains in bulk during the
rainy scason arc rendered non-navigational in the dry scason. However, country boats arc still a
popular mcans of transporting rice for being cheaper and also for being the only means of
transportation in the remote riverine arcas. The 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 nctworks. However, a basic infrastructural facility like
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transportation encompasses a much larger arca than foodgrain transportation and should
therefore be addressed kecping the overall economic development of the country in perspective,

Movement of foodgrains, including rice, will benefit in the process.

QUALITY AND GRADING

As Bangladesh shifts to a marginally surplus in rice production, more attention should be
given on improving the quality of rice with a particular eye on the world market (sce Kaosa-ard
and Juliano 1991). The intcrnational rice matket is very skeptic about the ability of temporary or
new exporters to deliver rice of specified quality (Siamwalla and Haykin 1983). Because of this
credibility gap, such exporters face a great deal of difficulty in disposing of their surplus stock in
the world market. Hence, overall quality control of rice should receive utmost attention before
export is undertaken.

It is, however, difficult to generalize consumer preference for cooking quality as well as
shapc and length of rice. It varics from cour’ry to country and even among the different types of
consumers within a country. For ¢xample, high-income consumers in Bangladesh prefer fine
grade rice of soft texture and non-sticky nature as opposed to the preference of non-sticky coarse
rice of hard texture by the low-income consumers (Toquero 1991). Countrics contemplating to
enter the world markel with fine to special quality rice should focus on developing intermediate-
amylose (20-23%) rices with high recovery rate of hezd rice (whole grain). Intermediate
amylosc together with medium gui consistency (41-60 mm) guarantee cooking quality of non-sticky
soft texture in rice,  Chalkiness ind shape arc the two other quality aspects the rescarchers or
the breeders for that matter can improve upon through varictal developments.

At present there exists no grading system of milled rice in Bangladesh. [t is thercfore
essential that the country establishes a grading system before it undertakes export of rice. It is not
necessary tha' the grades to be introduced in Bangladesh have 1o match perfectly with that of
Thai or American standards. Some latitude can be used in determining the physical features of

standardizing rice based on the varictal and milling features of the rice produced in Bangladesh.



23
For example, stipulated grain composition for Thai 5% broken rice is: 25% of cxtra long grain
(with a tolerance of 5% morc), 35% of long grain (with a tolerance of 5% more or less), and the
rest shall be of medium grain for which not more than 10% of short grain are allowed (SGS
1982). For the finc varicty Bangladeshi rice, which has been compared witr that of Thai 5%
broken rice, almost 100% long grain can casily be guarar - as they are proces-cd, milled and
sold by genetic varictics. Abscnce of extra long grain in - a standardization is likely to be
more than compensated by uniform size and shape of the grain.

Two other Bangladeshi varictics, medium and coarse, have similar advantages over their
compared Thai grades. As for the special aromatic varicty, compared with Pakistani basmati rice,
kalizira is short and slender but highly fragrant and kataribhog is long. They are not comparable
in length to basmati rice which is extra long. However, the chemical propertics they possess or
their genotype which determine cooking quality and the aroma in the rice may be superior to
basmati rice. A large proportion of the market for basmati rice is in the middle cast where
consumers prefer pilaf rice, treated with butter and vegetable oil (Eve 1973). Both the
Bangladeshi aromatic varictics, kalizira in particular, apparently have all the qualitics of ideal pilaf
ricc. As a mati~r of fact, kalizira and white kataribhog rice are used by the Bangladeshi
consumers as pilaf rice for cooking special dishes. Therefore while standardizing the aromatic
varicties of rice, emphasis should be given on the propertics which make them ideal fragrant pilaf

rice.

MARKET DEVELOPMENT

There lives a large expatriate Bangladeshi population in Great Britain and the Middle
East who are very fond of the special aromatic varicties of rice produced in Bangladesh.
Initiatives taken by a Brir. h firm resulted in the export of 100 to 290 metric tons of aromatic rice
1o Great Britain between 1989 and 1990. Prices realized under the deal were comparable to the

prices of basmati rice. Actual cost of the importer was much higher because of the hassle
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involved in the process. The importer had to mount a special effort for obtaining clearances of
various concerned government agencies for rice being a banned item for export.

The other unique feature of the deal was that the importer practically procured the rice
from the Bangladesh markets. Morcover, the tariff rate paid for the import was much higher
than that of basmati rice. Virtually al! of this ricc was sold (o the restaurants spread out all over
Great Britain.  The issue has been raised purposively to show the demand of such rice among
expatriate Bangladeshi consumers. 1t also reveals the potential of this variety in realizing an even
higher price once the cffect of the discussed factors is normalized.

Private trading houses are keen to explore the demand for Bangladeshi rice in the
international market. They have the ability to launch a vigorous drive to promote the prospective
rice varictics by using their overseas contacts. However, they arc restricted by the counter-
productive government policies presently in force. Government’s import and export policy under
which export of rice is banned, anti-koarding and grain holding laws and credit policies arc some
such policies. They have alrcady been covered in some detail in the public policy section of this
chapter. Other smaller issucs concerning paper works should also reccive some attention as they
at times tend to lengthen the process. Fewer number of agencies and layers within the agencies
are desirable for minimizing time spent on processing papers. More with respect to policy
malters can be learnt by studying the pertinent policies practiced by Thailand and Pakistan. Then
comes the question of support the government can provide to the private scctor in furthering the
cause of rice export. Import tariff is onc such arca in which government can play an instrumental
role. Governmenl to government negotiations in this area should aim at gaining at the least a
compctitive rate of tariff for Bangladeshi rice. As the aromatic varictics appear to have
immediate prospect in the world market, government's cffort should concentrate on realizing a
favorable tariff rate for these varictics in the prospective importing countrics. Government may _
also help the rice exporters in negotiating deals when the government of the importing country is

responsibic for the import.
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A vigorous promotional drive is to be undertaken to popularize the rice varicties available
for export. For the aromalic varictics, which have the most potential in the world market, the
focus should be on the cooking qualities and the level of aroma in these rice. The characteristics
having an edge over the basmati rice, principal competitor of these rice, are to be highlighteu.
Bangladeshi-owned restaurants based in the prospective importing countries can make significant
contributions in popularizing these rice among the expatriate consumers. The interest they have
already shown in Bangladeshi aromatic rice will make the task of bringing them on board easier,

Collaboration of overseas Bangladesh government missions is imperative in this respect.
They can act as a crucial link between the prospective importers and the Bengladeshi exporters.
The missions can aintain samples of the rice available for export and meet the initial queries of
the potential importers. Their active participation will help stimulate a greater interest among the
importers about Bangladeshi rice. Information regarding initial reaction of the market is key for
the exporters to decide what other measures need to be taken. The overseas missions can also
play an important part in this respect. Besides, exchange of trade delegations and arrangement of
seminars, symposia and food festivals may be used as a means of promoting the prospective

Bangladeshi rice varicties in the international market.
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6. CONCLUSIONS AND POLICY IMPLICATIONS

The results of projections of the likely foodgrain situation until the end of the decade
indicate that Bangladesh may still be a foodgrain deficit country. The composition of this deficit
will be characterized by a likely rice surplus accompanied by a wheat deficit. At the same time,
the capacity of the country of paying for her food imports is going to increase. Price comparisons
between domestic prices and border prices indicated that regular varictics of rice arc not yet
compelitive in international markets, even though their position is improving, as a results of yield
growth, Nevertheless, preliminary comparisons of aromatic rice varietics, such as Kalizira and
Kataribhog with basmati rice, indicate that there is a scope for exports for these superior
qualitics. The analysis of the major exporters of rice has shown that they have been able to cope
well with the extreme instability of intcrnational rice markets. Morcover, the experience of
Pakistan and Vietna... who have become major cxporters only in recent years, gives positive
signals to a country like Bangladesh to enter the world export market.

We have then examined a simple trade model where the rice surplus is swapped for
wheat in the international market. The effects on production, consumption, prices aave been
analyzed. The main indication of the model is that cxporting limited amount of superior rice
quality may improve the overall foodgrain consumption. Morcover, this improvement of food
security is aclicved through reduction of the price of coarsc rice, which is the quality consumed
by most of the poor. Therefore, this export strategy would have the added benefit of partial
redistribution of food consumption toward the more needy. Finally, we have concluded the paper
indicating a scrics of preconditions to facilitate the export of rice. Among these preconditions we
have highlighted the importance of basic infrastructure, quality control, and market development
oricntation. The establishment of grading system has been considered essential to the overall
process of export, for Bangladesh to enter the international rice market. That would clearly
imply a series of improvements of the milling process, the storage technology, the transportation
system, and the marketing capacity. The role of overscas Bangladesh government missions has

been decmed critical Lo foster this marketing strategy.
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APPENDIX 1. DECOMPOSITION OF THE SPREAD BETWEEN DOMESTIC PRICES AND

BORDER PRICES
The idea is to decompose the spread in such a way to show how the change in the spread
is dependent on the change of domestic prices, the change of world prices, and the change of
exchange rates.
Let s;, be the spread between the domestic price p. of rice and the border price b, of rice

of a comparable quantity, That is
S = Py - by [21]
The border price b, is obtained from the world price w, and the cxchange rate ¢, as follows:
by = awpee, [22]
where « is the percentage factor that takes into account of the cost and profit margin of the
exporter (in our case « = (.85).

To express the spread s, in percentage terms with respect to the border price by, we use

the following notation:

spread, = s,/b, [23]

Note that the change in the percentage spread can be expressed as follows:

where a ™ over a variable denotes percentage change (for example

P = (py - P}/ Prye
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In the long run the adjustment of border price to domestic price is complete, that is the
spread in the long run is sprcad', = 0, with p, = b,.

In the short run the adjustment follows a path of the type

spread, ~ spread,” = spread, ; + a[spread,_,-spread, ;] [24]

Then, we can interpret the change in the percentage spread as an adjustment of the
spread (o the long run equilibrium value. In order to evaluate how much domestic prices, world

prices, and exchange rate contribute to this adjusiment, we can run the equation

Aspread, = ay + a\f,, + @8, + ayW,_, + € [25]

Thercfore, if we find that a; > -aj, then we may say that domestic price changes
contribute to the adjustment morc than cxchange rate. Similarly, if we find that @ > -ag, then
domestic price inflation contributes to the increase in spread more than world price inflation.

The results of the regression show that the effect of domestic price inflation on the
spread between domestic prices and border prices has been higher than the cffect of either

devaluation or world prices inflation (table 21).
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Table 1--Base year (1890/91) parameters used in tha demand and supply projections

Unit Parameter
Production of rice {thousand metric tons} 17852
Production of wheat {thousand metric tons) 1004
Population in base year {million) 107.9
Qutmigration rate {percent} 1
Urbanization rato in bass year {percent) 21
Procurement of tica {thonsand metric tons) 744
Procurement of wheat {thousand metric tons) 53
Offtakes of rice {thousand metric tons) an
0fftakes of whaat {thousand matric tons) 1464
Rice price {Taka/maund) 388
Wheat price {Taka/maund) 289
Per capita intake: Rice Wheat
Rural Urhan Rural Urban
{Grams/capitalday)

Quartile 1 363 m 69 55

Quartile 2 442 420 68 54

Quartile 3 497 436 62 54

Quartiie 4 538 410 49 54




25

Table 2--Assumptions about growth and distrihution of exogenous variables

(percent)
Low Medium High
Population growth 1.5 1.86 2.0
Rice production growth 24 2.7 3.0
Wheat production 1.0 1.0 1.0
growth
Distribution of income growth:
Rurat Urban Total
Low 0.56 0.56 1
No Urban Bias Medium 1.54 1.54 2
High 2.52 252 3
Low 0.25 1.05 1
Urban Bias Medium 0.25 335 2

High 0.26 5.45 3




Tahle 3-Excess demand of foodgreins in year 2000 with no urben Liased income growh,

Rice Wheat Foodgrains
Demand  Excess demand  Demand  Excess demand Demand  Excess demand
aver supply over supply over supply
Low Production Growth {thousand metric tons)
Low population growth
Low income growth 19438 -1004 2588 1573 22028 558
Medium income growth 20263 -179 2470 1454 22733 1275
High income growth 21154 n2 2342 1326 23495 2037
Medium population growth
Low income growth 20068 -374 2672 1656 22740 1282
Medium income growth 20920 477 2550 1534 23469 20m
High income growth 21839 1397 2417 1402 24257 2799
High population growth
Low income growth 20318 124 2705 1690 23023 1565
Medium income growth 21180 738 . 2581 1566 23762 2304
WUHS High income growth 2111 1869 - 2848 4R 24568 101
Medium Production Growth
Low population growth
Low income growth 18438 -1549 2588 1573 22026 23
Medium income growth 20263 -725 2410 1454 22733 729
High income growth 21154 166 2342 1326 23495 1492
Medium population growth
Low income growth 20068 -920. 2672.. 1656 22740 . 737
MIDDLE * Medium income growth 20820 88 2550 1634 23469 1466
High income growth 21839 852 2417 1402 24257 2254
High population growth
Lovs income grewth 20318 -670 2705 1690 23023 1020
Medium income growth 21180 192 2581 1566 23762 1758
High income growth 221 1124 2448 1432 24559 2556
igh Production Growth
_Lew population growth .
BEST . Low incoma growth 19438 -2108 2588 1573 22026 535 .
Medium income growth 20263 -1283 2470 1454 22733 17
High income growth 21154 -392 2342 1326 23495 934
Medium population growth
Low income growth 20068 -1478 A 2672 1656 22740 179
Medium income growth 20920 -626 2550 1534 23469 908
High income growth 21839 294 2417 1402 24257 1695
High population growth
Low income growth 20318 -1228 2705 1690 23023 462
Medium income growth 21180 -366 2581 1566 23762 1200
High income growth 221 566 2448 1432 24559 1997

Note:  Production Growth: Low (2.4 percent), Medium (2.7 percent), High {3.0 percent).
Population Growth; Low (1.5 percent), Medium {1.86 petcent), High (2.0 percent).
Per Capita Income Growth: Low {1.0 percent aggregato distiibuted as 0.56 percent rural and 0.56 percent urban),
Medium (2.0 percent sggregated distributed as 1.54 percent rural and 1.54 percent utban), High (3.0 percent aggregated
distributed as 2.52 percent rural and 2.52 percent urban).
A negative sign implios that supply is greater ther
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Table 4-Excess demand of foodgrains In year 2000 with urban biased income growth,

Rice Wheat Foodgrains
Demand  Excess demand  Oemand  Excess dentand  Demand  Excess demand
over supply over supply over supply
Low Production Growth {thousand matric tons}
Low population growth
Low income growth 19295 -147 2629 1613 21924 468
Medium income growth 19634 -808 2645 1629 22279 821
High income growth 20002 -440 2662 1648 22664 1206
Medium population growth
'ow income growth 19920 -522 214 1698 22634 1176
Meadivm income growth 20270 -172 2730 1715 23001 1543
High incoma growth 20650 207 2748 1732 23398 1940
High population growth
Low income growth 20168 -274 2748 1732 22916 1458
..., Medium income grawth 20523 80 2764 1749, 23287 1629
WORS +“High incoma growth 20008 464 2782 1768 388t 2231
Medium Production Growth
Low population growth
Low income growth 19295 -1693 2629 1613 21924 -79
Meadium income growth 19634 -1353 2645 1628 22279 276
High income growth 20002 -985 2662 1646 22664 661
Medium population growth
Low incoma growth 19920 1067 2714 1688 22634 631
MEDIUM Medium income growth 20270 n7 22730 1715 23001 997
High income growth 20650 338 2748 1732 23396 1394
High population growth
Low income growth 20168 -819 2748 1732 22916 913
Medium income growth 20523 -465 2764 1749 23287 1284
High income growth 20906 -81 2782 1766 23689 1685
High Production Growth
Low population growth R
BEST Low incame growth 18205 2251 262y 1615 21824 638 -
Medium income growth 19634 191 2645 1629 22279 -282
High income growth 20002 -1544 2662 1646 22664 102
Medium population growth
Low income growth 19920 -1626 214 1698 22634 73
Medium income growth 20270 -1276 2730 1715 23001 439
High income growth 20650 -896 2748 1732 23398 638
High pouulation growth
Low incoma growth 20168 -1378 2748 1732 22916 354
Medium income growth 20523 -1023 2764 1749 23287 125
High income growth 20906 -639 2782 1766 23689 127

Note:  Production Growth: Low {2.4 percent), Medium (2.7 percent), High (3.0 percent).
Population Growth: Low {1.5 percent), Medium {1.86 percent), High (2.0 percent).
Per Capita Income Growth: Low (1.0 percent aggregate distributed as 0.25 percent rural and 1.05 parcent urban),Medium (2.0

porcant aggregated distributed as 0.25 percent rural and 3.35 percent wrban), High (3.0 percent aggregated distributod as
0.25 percent rural and 5.45 percent urban).

A negativa sign implies that supply is greater than demand.
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Table 6--Demand and Price of foodgrains in year 2000 with no urban biased income growth, and current level of wheat
public distribution

Rice Wheat Foodgrains
Demand Price Demand Price Demand
Low Production Growth {000 MT)  (Tk/maund}) {000 MT}  (Tkimaund} {000 MT)
Low population growth
Low income growth 20442 357 2480 253 22922
Medium income growth 20442 383 2480 287 22922
High income growth 20442 an 2480 324 22922
Medium population growth
Low income growth 20442 376 2480 299 22922
Medium income growth 20442 402 2480 333 22922
High income growth 20442 430 2480 370 22922
High population growth
Low income growth 20442 384 2480 317 22922
Medium incoma growth 20442 410 2480 351 22922
WoRsT High income growth 20442 438 2480 388 22822
Medium Production Growth
Low population growth
Low income growth 20988 340 2480 221 23467
Medium income growth 20988 366 2480 255 23467
High income growth 20988 394 2480 292 23467
Modium population growth
Low income growth 20988 360 2480 268 23467
MEDIUM Madium incoma growth 20988 386 2480 303 23467
High income growth 20988 414 2480 340 23467
High population growth
Low income growth 20988 367 2480 286 23467
Medium income growth 20988 393 2480 3 23467
High income growth 20988 422 2480 358 23467
High Production Growth
Low population growth
BEST Low incoma growth 21546 322 2480 188 24028
Medium income growth 21546 348 2480 223 24026
High income growth 21546 376 2480 260 24026
Medium population growth
Lew income growth 21546 343 2480 237 24026
Mediumn income growth 21546 369 2480 21 24026
High income growth 21546 397 2480 308 24026
High population growth
Low incorre growth 21546 351 2480 255 24026
Mediuri it come growth 21546 n 2480 290 24026
High income growth 21546 405 2480 326 24026

Note:  Production Growth: Low {2.4 percent), Medium (2.7 percent), High (3.0 percent).
Population Growth: Low (1.5 percent), Medium (1.86 percent), High (2.0 percent).
Per Capita Income Growth: Low {1.0 porcent aggregate distributed as 0.56 percent rural and 0.56 percent urhan),
Medium {2.0 percent aggregated distributed as 1.54 percent rural and 1.54 percent urban), High {3.0 percent aggregated
distributed as 2.52 percent rural and 2.52 percent urhan).
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Tablo 6-Demand and Price of foodgrains In year 2000 with urban biased income growth, and at current level of wheat
public distribution

Rice Wheat Foodgrains
Demand Prico Demand Price Demand

00 M kIM 000 MT TkiMaund, 000 MT;
Low Production Growth 0 m (TiMaundy Vo (TuMaund) - { )

Low population growth

Low ircome growth 20442 352 2480 249 22022
Medium income growth 20442 362 2480 n 22922
High income growth 20442 374 2480 294 22922
Madium population growth
Low income growth 20442 372 2480 296 22922
Medium income growth 20442 382 2480 317 22922
High income growth 20442 393 2480 34 22022
High population grow:th
Low income growth 20442 379 2480 313 22922
o Medium incoma growth 20442 389 2480 335 22922
WORST: High Income growth 20442 101 2480 358 22922

Medium Production Growth
Low population growth

Low income growth 20988 335 2480 217 23467
Medium incoma growth 20988 345 2480 239 23467
High incoma growth 20988 357 2480 262 23467
Medium population growth
Low income growth 20950 355 2480 265 23467
MEDIUM Medium incoma growth 20988 366 2480 288- 23467
High incoma growth 20988 n 2480 310 23467
High population growth
Low income growth 20998 363 2480 283 23467
Medium income growth 20988 373 2480 304 23467
High income growth 20988 385 2480 328 23467

High Production Growth
_Low population growth .
BEST Low income growth 21546 319 2480 185 24028

Medium income growth 21546 328 2480 206 24026

High income growth 21546 340 2480 230 24026
Medium population growth

Low income growth 21546 338 2480 233 24026

Medium income growth 2i546 349 2480 255 24026

High income growth 2164R 360 2480 <18 24026
High population growth

Low income growth 21546 346 2480 252 24026

Medium income growth 21546 357 2480 273 24026

High income growth 21546 368 2480 297 24026

Note:  Production Growth: Low (2.4 percent), Medium (2.7 percent), High (3.0 percent).
Population Growth: Low {1.5 percent), Medium (1.86 percent), High (2.0 percent).
Per Capita Income Growth: Low {1.0 percent aggregate dist;ibuted es 0.25 porcent rural end 1,05 percent urban),

Medium (2.0 percent aggregated distributed as 0.25 percent rural and 3.35 percent urban), High (3.0 percent aggregated
distributed as 0.25 percent rural and 5.45 percent urban),
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Tabla 7-Growth of foodgrain consumption per capita by income group

RO URBAN BIAS

Rural Quartiles Urban Quartiles
a1 Q2 a3 o4 o a2 a3
Worst 0.35 0.78 059 -0.58 0.32 -0.72 -0.18
Middle 0.1 1.01 0.75 0.02 0.78 0.63 0.28
Best 1.37 1.56 1.12 0.78 1.56 259 0.88

URBAN BIAS

Rural Quartiles Urban Quartiles
a1 Q2 a3 Q4 a1 a2 Q3
Worst -0.35 -0.28 013 -0.29 2.77 1.75 0.78
Middle 033 0.43 0.36 0.17 212 1.98 0.77
Best 1.28 1.42 1.03 0.82 1.87 291 1.00

04

-0.17

0.06
0.29

a4

0.16
024
0.33

Notes:  "Worst™ refers to low production growth, high papulation growth, and high income growth.

"Middle™ refers to medium praduction grawth, medium population growth, and medium income growth,

"Best™ rofers to high praduction growth, low population growth, and low income growth,
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Table 8--Probability weights of ditferent growth scenarios

Production growth
Low {2.4 percent}
Medium (2.7 percent}
High {3.0 percent)

Population growth
Low {1.5 percent}
Medium (1.88 percent)
High {2.0 percent)

Level of per capita income growth
low {1 percent)
Medium (2 parcent}
High {3 percer?)

Distribution of per capita incoms growth
No urban bias

Urban bias

Probability

13
13
113

114
12
114

114
12
114

15
45
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Table 8--Expected values of foodgrain supply and demand projections

Expocted Excess Demand {thousand metric tons)

Rico 679

Whaat 1668

Foodgrain 888
Expected prics (Taka/maund)

Rica 387

Wheat 283

Expected foodgrain consumption per capita {grams/aerson/day) and growth {percent)

Consumption Growth
Rural Quartile 1 429 0.35
Rural Quartile 2 512 0.45
Rural Quartile 3 554 0.35
Rural Quartile 4 566 0.14
Urban Quartile 1 476 1.35
Urban Quartile 2 526 1.3
Uthan Quartile 3 496 0.53
Utban Quartile 4 449 0.15

Note: A negative sign in excess demand refers to expocted supply greater than expected cemand.



TABLE 10-Foodgrain import bill

4o

Year Rice Imports  Wheat Imports World Price World Price Exchange Rate  Exports  Remittances  Food Grains Bill  Foreign Receipt  Food Dependency
Rice Wheat

{'000 MT) {US$IMT) {Takal$) (Million Taka) {percent)

1974{75 267 2126 454 161.58 13.67 3420 310 6353 3730 170.3
1975(76 389 1080 3105 151.08 14,36 4800 430 4a2n 5230 81.7
1976(77 192 625 272.25 112.25 155 nto 900 1901 8010 237
1977178 301 1355 251.41 116.17 15.06 1540 1710 3510 3250 108.0
197879 56 1102 344.75 140.92 15.63 8920 2180 2729 11100 246
197980 n7 2082 400.67 172.75 14.79 11500 3250 9568 14750 64.9
1980/81 84 1000 485.67 181.97 17.81 13340 6200 3967 19540 20.3
1981/82 147 1082 399.67 170.65 2217 14540 7720 5396 22260 24.2
1982/83 315 1524 282.17 159.1 2448 18610 14220 8118 32830 24.7
158384 185 1884 27717 153.31 25.17 20520 13760 8561 34280 25.0
1984/85 695 1885 218.75 148.19 27.97 25210 10340 12065 35550 339
1985/86 35 1163 191 129.89 30.27 27170 15690 4775 42860 1.1
198687 260 1507 188.67 109.69 3097 30640 19270 6639 49910 133
198788 583 2328 266.75 123.56 31.47 37000 24610 13946 61610 226

Source: Imports are from Bangladesh Bureau of Statistics, Monthly Statistical Bulletin, various issues; world prices are from Economic Research Service, USDA; exchange rates from
Bangladesh Central Benk Bufletim; the remaining figures from the Statistical Yearbook of Bangladesh, varicus issuec.

Note:  Remittances refer to the transfer from Bangladeshi nationals working abroad. The foodgrain import bill is obtained by imputiry to tha imported quantities the world price and
converting the emount to Taka. The food dependency is tha ratio of the foodgrains bill and the foreign receipts
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Table 11-Food aid dependency ratio

Yeer Rice Ratio Wheat Ratio Total Grains Ratio
1978/79 92.6 96.0 95.8
1979/80 34 645 48.9
198081 226 738 69.8
1981/82 208 100.0 90.9
1982/83 464 55.3 53.7
1683/84 654 705 70.1
1984/85 18.1 62.2 50.4
1985/88 730 911 90.5
1988/87 414 874 80.6
1987/86 324 68.5 61.2
1988/89 65.8 634 63.4
1989/90 121 69.3 55.4

Sources: Economic Indicators of Banj'adesh, Jenuary 1890,
Note: The food aid dependancy ratio is the ratio between the food imports financed

h {ood aid and grants and the total food imports.
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Table 12-Ratio of world exports to world milled production of rice

Production

Rough Rice whilled Rice Exports ExportfProduction
Ratio
{000 MT) (‘00 MT) {percent)
1975 359124 239418 17176 32
1978 . 350151 233434 89114 38
1977 371801 247867 108239 44
1978 387732 258488 95585 3.7
1979 377363 251575 116335 4.8
1880 399201 266134 120555 49
1881 412025 274683 130605 48
1982 423958 282637 120467 43
1983 451517 301011 115017 38
1984 469425 312950 128720 4.1
1085 472019 314679 114080 36
1888 471315 314210 130190 4.1
1087 464993 309985 128461 4.2
1988 490609 327073 121848 37
1989 517565 345043 148969 43
1990 518508 345672 120440 35

Annvel trend growth rate {%]:
1975-30 287 257 -0.1
197579 20 8.91 6.9
1880-84 4.18 1.4 -6.57
1985-90 2.3 1.76 -0.56

Source: All production data from FAD Agrostat database, trade data from FAD up to 1989,
1880 trade data from ERS, USDA, rice situation and outlook report 1991, Milled rice
figures have boen obtained by applying & factor of 66.67 to rough rice production.

Note:  Trend growths have been computed using semi-logarittmic finvar trend equation fitted
to the time series data based on the least square method.
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Tahle 13-Rice export [evels, market shares, and ratios to milled production

Year Thailand u.s. Pekistan Vietnam Myanmar Total

-{percent)--

Annual Growth Rates of Exports

1875-90 8.8 0.61 2.54 3846 -7.08 4.75
1975-78 18.56 2.24 14.85 23.15 8.28 10.42
1980-84 1.4 -9.83 -0.14 194.11 439 24
1985-90 2.86 5.04 057 65.45 -30.38 5.38

Average Market Shares

1875-90 28.2 21.0 84 18 44 64.7
1875-79 205 23.2 8.2 03 5.1 57.3
1880-84 285 212 8.7 0.3 58 64.4
198590 371 18.9 8.2 42 28 AR

Market Share Annual Growth Rates

1975.90 6.04 -1.86 -0.05 63.67 9.7 218
1975.78 10.67 -6.63 5.83 -87.4 -0.76 1.51
1980-84 12.8 -8.52 1.24 142.86 5.93 3.85
1985-90 1.12 3.23 -2.38 63.84 -32.61 358

Average tice exports as a percentage of milled production

1975-90 28.94 59.39 30.66 1.96 6.15 2054
1975.79 20.16 61.16 27.04 0.46 1.76 18.32
1880-84 28.96 62.12 32.80 0.36 7.68 20.90
1885-90 36.23 55.63 3243 4.95 353 22.10

Annual growth rates of rice exports as a percentage of milled production

1975-80 6.45 -0.87 1.68 45,63 -10.12 2.12
1975.78 17.56 0.31 891 -79.28 4.50 8.17
1980-84 1.73 -2.7% -1.06 145.09 2.90 -0.22
1985-90 271 1.20 -0.87 60.48 -29.67 3.98

Sourca: FAO Agrostat database. ERS, USDA, Hice Situstion and Outlaok Report, October 1981,

Note:  Growths rates have been computed using sem'rlt;qarilhnic linear trend equation fitted to the time serics data based on the least
square mothod,
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Table 14-Rough rice production and ylelds of major exporting countries and Bangiadesh

Year Thailand u.s. Pakistan Vietnam Myanmar Bangladesh

{percent}

Annual growth rate of rough rice production

1875.80 2.18 147 0.85 4.5 201 25

197579 2.07 1.95 5.8 038 375 1.02

1980-84 368 7.09 (.83 745 146 1.66

1985-90 0.08 383 0.34 38i 0.65 an
{MT/Hectars)

Average rough rice yislds

1875-90 1.85 5.58 241 250 2.88 2.2

1975-79 1.81 5.09 2.35 2.03 2,03 1.88

1880-84 1.97 5.27 253 243 kAU 2.07

1885.90 2.04 6.24 2.37 284 2.98 2.37
{percent}

Annual growth rate of rough rice yields

1975-90 1.07 1.83 -0.06 KE) 3.34 2.30
1975.79 047 -0.22 0.96 -2.78 6.03 1.13
1986-84 2.23 1.84 0.14 7.24 2.63 2.54
1885-90 -0.68 0.38 -1.84 3.07 -1.21 4.63

Source: FAO Agrostat data base. 1990 data from ERS, USDA.

Note:  Trend growths have been computed using semilogarithmic linear trend equation fitted to the time series data
based on the least square method.
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TABLE 15--Averaga do;ncstic, international, and export parity prices of various rice varleties

Domestic International  Export Parity Price  Domestic Price as %
Period Wholesale Price Market Price of Export Parity Price
{Teka per Metric Ton)
Fine Rico
1975.91 8205 7622 6478 127
187580 4821 5485 4637 108
1981.88 8240 7734 6574 132
186791 12225 10088 8573 145
HYV Coarse Rice
197591 6723 6739 5728 119
1975-80 4067 4869 4138 103
1981.88 6845 6971 5926 121
1967.91 9763 8703 7398 134
Aromatic Kalizira Rice
197591 12089 16858 14327 87
1975-80 7102 9907 8421 92
1981.66 14140 18464 15694 78
1987-91 18011 23264 19775 91
Aromatic Kataribhog Rice

1975.91 10699 16856 14327 7
1975-80 6286 9907 8421 81
1681-88 10745 18464 15694 69
198791 15941 23264 19775 81
Sources: A Data Base on Agriculture and Foodgrains in Bangladesh {1947/48-1889/90) August

Notes:

1991, Mohammsd Abdul Hamid Ph.D.; Directorate of Agricultural Marketing, Ministry of
Agriculture; World Rice Statistics 1990, International Rice Research Institute {IRRI).
Kalizira and Khataribhog are based on 1991 wholesale prices collected from eight dealers
based at Badamtali market, Chaka and used to extrapolate prices in previous years by
using actors in inter-yoar fluctuations in fine aman rica prices. International prices for
basmati rice are from the Rice Export Corporation of Pakistan.

Domestic prices of fina are for fino variety aman rice. International fine prices era f.0.b.
for Thai 5% brckens. International prices comparable to domestic HYV are f.o.b. for Thai
25% super. International prices comparable to the special eromatic varieties are for
Pakistani Basmati rice. Export parity prices have been obtained by multiplying
international market prices by a factor of 0.85. The remaining 0.15 accounts for cost
and profit margin of the exporter.
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TABLE 16--Average domestic, international, and import parity prices of varlous rics varisties

Domestic International Import Parity Domestic Price as
Period Wholesale Price Market Price Price % of !mport Parity
Price
(Taka per Metric Ton)
Fine Rice
197591 8205 7622 9355 88
1875-80 4821 5455 6642 75
1981-86 8240 7734 9534 90
1987.91 12225 10087 12396 100
HYV Coarse Rice
1975.81 6723 6739 8340 81
1875-80 4067 4869 5968 n
1981-86 6845 6971 8657 82
198791 9763 8703 10808 )|

Sources:

Netes:

A Data Base on Agriculture and Foodgrains in Bangladesh (1947/46.1989/90) August
1991, Mohammad Abdul Hamid Ph.D.; Directorate of Agricultural Marketing, Ministry of
Agriculture; World Rice Statistics 1990, International Rice Research Institute {IRRI).
1990-91 data are from IRRI.

Domestic fine prices are for fine variety aman rico and international fine rice prices are

f.o.b. for Thai 5% brokens. Intetnaticnal prices comparable to domestic HYV Course fice
are f.o.b. for Thai 25% super. For computing import parity prices, first a freight cost of
$20 per metric ton has been added ecross the board te derive an estimated C & F price
for the concerned Thai grade. Then C & F prices have been multipfied by 1.15 to obtain
the import parity prices.
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Table 17-Coefficients of intra-year variation of prices for fine and medium rice

varieties
Domestic International
Year Fine Medium Fino Medium
1982 8.6 8.8 9.8 8.2
1983 15 69 4 5
1984 121 108 5.7 55
1985 3.2 KR:] 2.7 28
1988 12.8 13 5.6 5.9
1987 . 9.1 8.1 12.7 13.2
1988 35 31 2.2 2.2
1889 6.6 74 10.1 108
1890 8.6 8.8 8.8 NA
1991 1.5 6.8 4 NA
Averages
1982.9% 8 16 8.7 6.7
1982.88 8.8 8.3 5.6 55
1987.91 71 6.8 18 NA

Sources:

Notes:

A Data Base on Agriculture and Foodgrains in Bangladesh (1947148

1989/90}, August 1991, Mohammad Abdul Hamid Ph.D.; Directorate of
Agricultural Marketing, Ministry of Agriculture. Foreign Agricultural Service,
USDA.

NA means not available.

Domestic fine is represented by aman fine.

Domestic medium is represented by aman medium,

International fina is represented by Thai, 5% braken,

International medium is represented by Thai, 15% broken.

Average for international medium covers the period 1962.89 due to lack of
data on 15% broken. The coefficients of variation are calculated as the
shsoluta value of the ratio of standard deviation to the means of the price
series,
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TABLE 18-Average percentage difference between domestic and international prices
of rice varisties by maonth

Month Domestic Fine/ World Fine Domestic Medium/ World Medium
{percent)
Jan, 253 238
Feb. 281 288
Mer. 317 322
Apr. 376 376
May 38.2 31
Jun, 319 349
Jul, 40.2 37.8
Aug. 40.2 KIA
Sep. 45 40.1
Oct. 464 393
Nov. 333 258
Dec. 248 215
Sources: A Data Base on Agriculture and Foodgrains in Bengladesh {(1947/48.

1989/90), August 1991, Mohammad Abdul Hamid Ph.D. Ditectorate of
Agricultural Marketing, Ministry of Agriculture. Foreign Agricultural Service,
USDA.

Notes: Domestic fine is represented by aman fine. Domestic Medium is represented
by aman medium. International fine is represented by Thai 5% broken,
International medium is represented by Thai 15% broken. The averages are
by month for tha period, 1982.89.
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Table 18-Basa year {1890/81) parameters used in the swap model simulations

Parameter Units Valua
Margin of high quality over low quality {percent} 15
Percentage of total rice production that is low quality (percent) 85
Percentage of total rice production used for human {percent} 90
consumption :

Price of low quality rice coarse rice {Teka/Maund) 355
Price of high quality rice (Taka/Maund) 408
Total production of rice {Thousand Matric Tons) 17852
Praduction of wheat {Thousand Metric Tons) 1004
Import of rice {Thousand Metric Tons) 300
'mport of wheat {Thousand Metric Tons) 1234
International price of rice {us $IMT) 320
International price of wheat {US $IMT) 185
Share of total rice imports that are food aid (parcant) 30.4
Share of total wheat imports that are food aid {percont) 87.7




Table 20-Simulation of rice export swap

50

Demand Elasticities Supply Elasticities Percent
H L W H L w H L W Percent

High Quality -04 0 0  High Quality 0.2 0 0  Price 13.82 505 262  Total Foodgrain 1.08

Rice, H Rica, H Change Consumption Change

Low Quality 0 0.6 0  Low Quality 0 0.1 0  Demand 0 0 0  Total Rice Production 0.3

Rics, L Rice, L Change Change

Wheat, W 0 0 -1 Wheat, W 0 0 0.1 Production -14.62 17.12 -1.57 Aggrega!a Rice Price 2.05
Change Changa

High Quality -0.4 0.2 0  High Quality 0.2 -0.05 0  Price 15,55 -4.94 2.75 Total Foodgrain 0.65

Rice, H Rics, H Change Consumption Change

Low Quality 0.1 -0.6 0  Low Quality -0.05 0.1 -0.05  Demand 3.66 -0.71 -0.71  Total Rice Production -0.16

Rice, L Rics, L Change Change

Wheat, W 1 25 -1 Wheat, W 0 -0.0% 0.1 Production 7.23 17.89 0.52 qureqala Rice Prica 5.48
Change Change

High Qaulity 0.4 0.2 0  High Quality 04 -0.1 0  Price 1151 .36% 414  Total Foodgrain 0.83

Rice, H Rics, H Changs Consumption Change

Low Quality 0.1 0.6 0  Low Quality 0.1 0.2 0.1 Demand 3.02 069 -0.69 Total Rica Production 0.04

Rice, Rice, L Change Change

Wheat, W 1 25 -1 Wheat 0 0.1 0.2  Production 2.02 17.73 0.1 Agureqaxa Rice Price 439
Change Change

High Quality 0.4 0.2 0  High Quality 0.1 -0.03 0  Price 18.66 593 163  Total Foodgain 0.66

Rice, H Rica, H Change Consumption Change

Low Quality 0.1 -0.6 0  Low Quality -0.03 0.05 -0.03  Demand 3.74 -0.49 -0.49  Total Rice Production -0.15

Rice, L Rice, L Change Change

Wheat, W 1 25 1 Wheat 0 0.03 0.05  Production 10.37 17.84 0.4  Aggregate Rice Price 5.92
Change Cgange

High Quality -0.8 04 0 High Quality 0.2 -0.05 0  Price 8.89 -5.93 1.63  Total Foodgrain 0.72

Rice, H Rics, H Change Consumption Changs

Low Quality 0.2 1.2 0  Low Quality 0.05 0.1 0.05  Demand 1.77 04 0.4  Total Rica Production -0.08

Rice, L ice, Change Change

Wheat, W 2 3 -2 Wheat 0 -0.05 0.1 Preduction 3.01 777 0.21 Aggregate Rica Price 2.86
Change Change

High Quality 0.2 0.1 0  High Quality 0.2 -0.05 0  Price 24.35 .3.69 4.14 Total Foodgrain 0.83

Rice, H Rics, Change Consumption Change

Low Quality 0.05 0.3 0  Low Quality -0.05 0.1 005  Demand 6.13 -0.69 .0.69  Total Rice Production 0.04

Rice, L Rice, Change Change

Wheat 05 1.25 05  Wheat 0 -0.05 0.1 Production 409 12.73 0.1 Aggregate Riza Price 8.88
Change changs

Nate: Export of high quality rice=200 thousand metric tons.



Table 21-Spread between rice domestie price and border price

Variable Estimate T-statistics
Canstant -0.001889 -1.189645

Domastic price change 1.180318 43.939258
Exchange rate change -1.036704 -14.680361
World Prica change -1,063555 -28.185019
N 187

R-square 0.948

Standard error of estimate 0.021

Sources; Statistical Yearbook, BBS;

Note: Computed by authors.



Table 22-Domestic, international and export parity prices of Aman fine rice

Yoar Domastic Wholasale nternational Markot Export Parity Doms. Price as % of
Prica Price Price Export Parity Price
{ Teka per Metric Ton )
1975 5691 4363 3709 153
1878 3354 3893 3314 101
1977 4162 4183 3556 17
1978 4300 5527 4698 92
1979 5713 6379 5422 105
1980 5704 8376 7120 80
1981 5928 10940 9289 64
1982 7738 49 6077 127
1983 7618 7580 8451 18
1984 9351 6502 5528 169
1885 8879 7225 6141 145
1886 9927 7001 5851 167
1987 11769 7567 6432 183
1988 11585 9903 8417 138
1989 12327 10528 8949 138
1990 12144 10482 8910 138
1891 14300 11852 10159 131
Averages
1975.91 8205 7622 6478 127
1875-80 4821 5455 4637 108
1981.86 8240 7734 6574 172
1987-91 12225 10086 8573 145
Sources: A Data Base on Agriculture and Foodgrains in Bangladesh {1947/48-1989/90) August 1891, Mohammad Abdul
Hamid Ph.D. Directorate of Agricultural Marketing, Ministry of Agriculture, World Rice Statistics 1980,
International Rice Rescarch Institute (IRRI). 1990-81 data are from IRRI.
Notes:  Domestic prices are for fina veriety aman rice and international prices are f.o.h. for Thai 5% brokens. Export

parity prices have boen obtained by multiplying international markot prices by a facter of 0.85. The resmaining
0.15 accounts for cost and profit margin of the exporter,
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T-*!2 23-Domestic, International and export parity prices of Ames fodium rlca

Year  Domestic Wholesale International Market Export Parity " Doms. Price as % of
Price Price Price Export Parity Prico

{ Teka per Metric Ton )

1982 7272 6599 5609 130
1983 n7s 7090 6027 18
1884 . 8757 6272 5331 164
1985 8352 7022 5969 140
1986 9201 6616 5624 184
1887 10927 7237 6152 178
1986 10619 9270 7879 135
1989 11378 10189 8661 13
Averages
1982-89 a1 7537 6408 145
1982.85 7830 6748 5734 138
1986-89 10531 8328 7079 152

Sources: A Data Base on Agriculture and Foodgrains in Bangladesh (1847/48-1989/90) August 1991, Mohammad Abdu!
Hamid Ph. D. Foreign Agricultural Service, U.S. Dept. of Agriculture.

Notes:  Domestic pricos are for medium variety aman rice and international prices are f.0.b, for Thai 15% brokens.
Export parity prices have been obisined by multiplying international market prices by a factor of 0.85, The
remaining 0.15 accounts for cost and profit margin of the exporter.
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Table 24-Domestic, international and expert parity prices of Aman course rica

Year  Domestic Wholesale  International Markot Export Parity  Doms. Price as % of
Price Price Price Export Parity Price

{ Taka per Metric Ton )

1975 5120 3750 3188 161
1976 2992 3408 2897 103
1977 3642 3645 3098 118
1978 3854 4942 4200 92
1979 5392 5826 4952 109
1080 5048 7643 6496 78
1984 5220 9830 8356 62
19882 6879 6248 %309 130
1983 6796 6768 5753 118
1064 8294 6089 5175 160
1985 7848 6757 5743 137
1988 8558 6138 5218 164
1987 10094 6876 5045 173
1988 9875 8357 7103 139
1969 10572 9736 8278 128
1990 10219 9198 7818 131
1991 11130 9348 7948 140
Aveiages
1975.91 7149 6739 5728 128
1975.80 4341 4869 4138 110
1981-86 7266 8971 5926 129
1987.91 10378 8703 7398 142

Sources: A Data Base on Agricuiture and Foodgrains in Bangladesh {1847/46-1989/90) August 1991, Mohammad Abdul
Hamid Ph.D. Directorate of Agiicultural Marketing, Ministry of Agriculture. World Rice Statistics 1990,
International Rice Resoarch Institute {IRRI). 1990-91 data sre from IRRI.

Notes:  Domestic prices are for coarse variaty eman rice and intetnational prices ara f.0.b. for Thai 25% supar, Expoi
parity prices hava boen obtained by multiplying international market prices by a factor of 0.55. The remaining
0.15 accounts for cost and profit margin of the exporter.
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Table 26-Domestic, International and export parity prices of Aus course rice

Year  Domestic Wholesale  International Matket Export Parity  Doms. Price as % of
Price Price Price Export Parity Price

{ Taka per Matric Ton }

1875 3789 3750 3188 19
1978 2691 3408 2897 93
1977 3746 36845 3098 121
1978 3648 4942 4200 87
19879 5551 5826 4952 12
1980 4260 7843 6496 66
1981 5010 9830 8356 60
1982 6403 6248 5309 121
1983 8497 6768 5753 13
1984 8158 6089 5175 158
1985 7180 6757 5743 125
1988 8515 8138 5218 163
1987 9431 6876 5845 161
1988 9184 8357 7103 129
1989 2211 9738 8278 11
1990 10395 9188 7818 133
1991 10894 9349 7946 137
Averages
1975-91 8739 6739 5728 18
1975-80 3946 4869 4138 100
1981-86 6960 6971 5926 123
1887-81 9923 8703 7398 134

Sources: A Data Base on Agriculture and Foodgrains in Bangladesh (1947/48-1889/90) August 1991, Mohammad Abdi
Hamid Ph.D. Directorate of Agricultural Marketing, Ministry of Agriculture. World Rice Statistics 1990,
Internationsl Rice Ressarch Institute (IRRI). 1890-91 data are from IRRI.

Notes:  Domestic prices are for aus fice and international prices are f.o.b. for Thai 25% super. Export parity prices
have been obtained by multiplying international market prices by a factor of 0.85. The remaining 0.15 accot
for cost and profit margin of the exporter.
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Table 26-Domestic, internationsl and export parity prices of HYV course rice

Year  Domestic Wholesale  International Market  Export Parity  Doins. Price as % of
Price Price Price Export Parity Price

{ Taka per Matric Ton )

1975 4986 3750 3188 156
1976 2809 3408 2897 a7
1877 3420 3645 3098 110
1878 3604 4942 4200 86
1979 4972 5826 4952 100
1880 4608 7043 6496 n
1881 4843 9830 8356 58
1£82 6548 6246 5309 123
1983 6497 6768 5753 13
1984 7687 6089 5175 149
1985 7401 6757 5743 129
1986 8096 8138 5218 155
1987 9313 6876 5845 159
1888 9277 8357 7103 131
1989 8467 9738 6278 114
1990 9938 9198 7618 127
1891 10822 9348 7946 136
Averages
1975.91 6723 6739 5728 119
1975-80 4067 4869 4138 103
1881-86 6845 6971 5926 121
1987.91 9763 8703 7398 - 134

Sources: A Data Base on Agriculture and Foodgrains in Bangladesh (1947/48-1989/90) August 1891, Mcharnmad Abdul
Hamid Ph.D. Directorate of Agriciitural Marketing, Ministry of Agriculture. World Rico Statistics 1990,
International Rice Research Institute (IRRI). 1990-91 data are from IRRI.

Notes:  Domestic prices are for HYV rica and international prices are f.0.b. for Thai 26% super. Export parity prices
have been obtained by inultiplying internatienal market prices by a factor of 0.85. The remaining 0,15 accounts
for cost and profit margin of the exporter.
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Table 27-Domestic, international and export parity prices for Kalizira special aromatic rice

Yeer Domestic Wholessle  International Market Export Parity  Doms. Price as % of
Price Price Price Export Parity Price

{ Taka per Metric Ton )

1875 8385 7921 8733 125
1978 4941 5572 4738 104
1977 ‘ 6132 6275 5334 116
1978 6335 100 ¢ 9243 69
1979 8417 14401 12241 69
1980 8404 14348 12238 89
1981 8734 16467 13997 82
1982 11308 16519 14041 81
1983 11224 16440 13974 80
1984 13177 158893 13509 102
1985 13082 21778 18510 n
1988 14626 23691 20137 73
1987 17339 24478 20806 83
1988 17068 23556 20023 85
1989 18161 23853 20275 90
1990 17892 22813 18391 92
1891 18595 21622 18379 107
Averages
187591 12089 16856 14327 87
1975-80 7102 9907 8421 92
1081-88 12140 18464 15694 78
1887.91 18011 23264 19775 o

Sources: 1991 domestic prices aro the averege of monthly whoksale prices collected from eight dealers based at
Badamtali market, Dhaka. Data for the remaining years have boen extrapolated by using the factots of inter-
year fluctuations in fine aman rice prices.

International prices ara from Rice Export Corporation of Pakistan. For 1989-81, Ministry of Commerce,
Government of Pakistan.

Notes:  Domestic prices aro for best quality aromatic kalizira rice. International prices ara for Pakistani basmati rice.
Export parity prices hava been obtained by multiplying international market prices by a factor of 0.85. The
remaining 0.15 accounts for cost and profit margin of the exporters.
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Table 28-Domestlo, International and export parity prices for Kataribhog spocial aromatie rice

Year  Domestic Wholesale  International Market ~ Export Patity  Doms. Price as % of
Prica Price Price Export Parity Prica

{ Teka per Metric Ton }

1975 ILY3| 7921 6733 110
1976 4374 5572 4736 92
1977 l 5427 6275 5334 102
1978 5607 10874 9243 61
1979 7450 14401 12241 61
1980 7438 14398 12238 61
1981 7730 16467 13997 55
1982 10088 16518 14041 72
1983 9934 16440 13974 n
1984 12194 15893 13509 90
1985 11578 21776 18510 63
1866 12945 23691 20137 64
1887 15347 24478 20606 74
1988 15107 23556 20023 75
1989 16074 23853 20275 79
1990 15836 22813 18391 82
1891 17343 21622 18379 94
Averages
1975-91 10699 16856 14327 77
1975-80 6286 9907 8421 81
1981-86 10745 18464 15694 69
1987-91 15941 23264 19775 81

Sources: 1891 domestic prices are the average of monthly wholesale prices collected from eight dealers based at
Badamtali market, Dhaka. Data for the remaining years have been extrapolated by using the factors of inter-
year fluctuations in fina aman rice prices.

International prices are from Rice Export Corporation of Pakistan. For 1989-91, Ministry of Commarcs,
Government of Pakistan,

Notes:  Domestic prices are for best quality aromatic kataribhog rice. International prices are for Pakistani basmati rice.
Export parity prices have been obtained by multiplying international market prices by a factor of 0.85. The
remaining 0.15 accounts for cost and profit margin of the exporters.
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Table 28-Domestic, international, and [mport parity prices of Aman fine rico

Year  Domestic Wholesals  International Market Import Parity  Domestic as % of
Price Price Prica Import Parity

{ Teka per Metric Ton )

1975 5691 4363 5204 107
1976 3354 3899 4837 69
1977 4162 4183 5165 81
1978 4300 5627 6702 64
1979 5713 6379 7778 73
1980 5704 8376 10077 57
1981 5928 10940 13102 45
1982 7736 7149 8783 88
1983 7618 7590 9358 81
1984 9351 6502 8070 116
1985 8879 7225 9078 98
1988 9927 7001 8814 13
1987 11769 7567 9459 124
1988 11585 9903 12145 85
1989 12327 10528 12864 96
1890 12144 10482 12694 94
1991 13300 11952 14619 o
Averages
1975-91 8295 7622 9355 88
1975.80 4821 5455 6642 75
1981.86 8240 1734 9534 a0
198781 12225 10087 12396 100

Sources: A Data Base on Agricultura and Foodgrains in Bangladesh (1947/48-1989/90), August 1991, Mohammad Abdul
Hamid Ph.D. Department of Agriculturel Marketing, Ministry of Agriculture. World Ric: Statistics 1990,
Internationel Rice Reseerch Institute {IRRI). 1990-91 prices are from IRRI.

Notes:  Domestic prices are for fine variety aman rice end international prices are f.o.b. for Thai 5% brokens. For
computing import parity prices, first a freight cost of $20 per motric ton has been added across the boatd to
detiva an estimated C & F price for the concerned Thai grade. Then the C & F prices have been multiplied by a
factor 1.15 to obtain the import patity prices.



b0

Table 30-Domestic, internationa!, and import parity prices of Aman medium rics

Year  Domestic Wholesale  International Market Import Parity Doms. Prica as % of
Price Price Prica Import Parity Price

| Teka per Metric Ton )

1882 1272 6599 8150 89
1983 78 7090 8784 82
1984 8757 6272 7806 112
1985 8352 7022 8845 94
1988 8201 6616 8372 110
1987 10927 7237 9080 120
1988 10619 9270 1417 83
1989 11378 10189 12475 a1
Averages
19682.89 2211 7537 9366 89
1982-85 7890 6746 8396 94
1986-89 10531 8328 10336 104

Source: A Data Base on Agriculture and Foodgrains in Bangladesh (1947/48-1989/80), August 1991, Mohammad Abdul
Hamid Ph.0. Foreign Agricultural service, U.S. Dept. of Agriculture, {Bangkok),

Notes:  Domestic prices are for medium variety aman tice and international prices are f.0.b. for Thai 15% brokens. For
computing import parity prices, first a freight cost of $20 per metric ton has been added across the board to
derive an estimated C & F price for the concerned Thai grade. Then the C & I* prices have been multiplied by &
factor 1.15 to obtain the import parity prices.
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Table 31-Domestic, international, and impart parity prices of Aman course rics

Year  Domestic Wholasale  International Market Import Parity  Doms. Price as % of
Piice Price Price Import Parity Prica

{ Taka per Metric Ton )

1975 5120 3750 4589 12
1976 2992 3408 4272 70
1977 3642 3645 4546 80
1978 3854 4942 6028 64
1979 5392 5828 nas 76
1880 5048 7643 9233 85
1981 5220 8830 11826 4
1982 6879 248 7745 89
1983 6798 6768 8413 81
1684 8204 6089 7596 109
1685 7848 6757 8540 82
1986 8558 6138 7822 109
1687 10094 6876 8664 17
1988 9875 8357 10367 85
1689 10572 9738 11956 88
1990 10219 9198 Ha7 90
1991 11130 9348 11624 96
Averages
1975.91 7149 6739 8340 88
1875-80 4341 4869 5968 76
1681-86 7266 6971 8657 87
1887.91 10378 8703 10806 97

Sources: A Data base on Agriculture and Foodgrains in Bangladesh (1947/48-1989/90), August 1991, Mohammad Abdul
Hamid Ph.D. Department of Agriculturel Marketing, Ministry of Agriculture. World Rice Statistics 1990,
International Rice Research Institute {IRRI). 1990-91 prices are from IRRL.

Notes:  Domestic prices are for coarse vatisty aman fice and international prices are f.o.b. for Thai 25% super. For
computing import parity prices, first a freight cost of $20 per metric ton has been added across the board to
darive an estimated C & F price for tha concerned Thai grade. Then the C & F prices have been multiplied by a
fector 1.15 to obtain the import parity prices.
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Table 32-Domestic, inturnational, and Import parity prices of Aus course rice

Year  Domestic Wholesale  International Market Import Parity  Doms. Price as % of
Price Price Price Import Parity Price

{ Teka per Metric Ton )

1075 3769 3750 4589 83
1978 2691 3408 4272 63
1877 ' 3746 3645 4546 82
1879 3848 4942 6028 61
1879 5551 5826 7138 18
1880 4260 7643 9233 46
1981 5010 9830 11626 42
1982 6403 6248 7745 83
1983 6497 6768 8413 I
1884 8156 6089 7596 107
1885 7180 6757 8540 84
1986 8515 6138 7822 109
1987 9431 6878 8664 109
1988 9184 8357 10367 89
1989 21 8738 11856 77
1890 10395 9198 11417 91
1991 10894 9348 11624 94
Averages
1875.91 6739 6739 8340 81
1875-80 3948 4869 5966 69
1981-86 6960 691 8657 84
1987.91 9823 6703 10806 92

Sources: A Data base on Agriculture and Foodgrains in Bangladesh (1947/48-1989/90), August 1991, Mohammad Abdul
Hamid Ph.D, Department of Agricultural Marketing, Ministry of Agriculture. World Rice Statistics 1990,
International Rico Research Institute {IRRI). 1990-91 prices ara from IRRI.

Notes:  Domestic prices sre for aus rice and international prices are f.o.b, for Thai 25% supar. For computing import
patity prices, first a freight cost of $20 per metric ton hes been added across the board to derive an estimated
C & F price or the concerned Thai grade. Then the C & F prices have been multiplied by a factor 1.15 to
obtain the import parity prices.
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Table 33-Domestic, international, and import parity prices of HYV coarso rice

Year  Domestic Wholasale  International Market Import Parity  Doms, Price as % of
Price Price Price Import Parity Prica

{ Teka per Metric Ton )

1875 4988 3750 4589 109
1978 2809 3408 4272 68
1877 3420 3645 4546 75
1978 3604 4942 6028 60
1979 4972 5826 7139 70
1980 4608 7643 9233 50
1881 4843 9830 11826 41
1982 6548 6246 7745 85
1883 6497 6768 8413 77
1984 7687 6089 7596 101
1985 7401 : 6757 8540 87
1986 8098 6138 7822 104
1987 9313 6876 8664 107
1988 9277 8357 10367 89
1989 9467 8738 11856 79
1890 9938 9198 11417 87
1991 10822 9348 11624 93
Avereges
1975-91 6723 6739 8340 81
1975-80 4067 4869 5968 n
1981.88 6845 6971 8657 82
198791 9763 8703 10806 91

Sources: A Data base on Agriculture and Foodgrains in Bangladesh {1847/48-1989/90), August 1991, Mohammad Abdul
Hamid Ph.D. Department of Agricultural Marketing, Ministry of Agriculture. World Rice Statistics 1990,
International Rice Research Institute (IRRI). 1990-91 prices are from IRRI.

Notes:  Domestic prices are for HYV rice and international prices aro f.0.b. for Thai 25% super. For computing import
parity prices, fitst a freight cost of $20 per metric ton has been added across the board to derive an estimated
C & F price for the concerned Thai grade. Then the C & F prices have been multiplied by a factor 1,15 to
obtain the import parity prices.
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Tahle 34-Ratlo of world exports to world milled production of rice

Production

Export/

Rough Rics Millad Rice Exports Production

Ratio

(000 MT) {00 MT)
1975 : 359124 239416 mis 0.0322
1978 350151 233434 89114 0.0382
1977 371801 247867 108239 0.0437
1978 387732 258488 95595 0.0370
1979 377363 251575 116335 0.0462
1980 399201 266134 129555 0.0487
1981 412025 274683 130605 0.0475
1982 423956 282637 120467 0.0426
1983 451517 so1o1 115017 0.0382
1984 469425 312950 128720 0.0411
1985 472019 314679 114080 0.0363
1988 471315 314210 130190 0.0414
1987 464993 309995 129461 0.0418
1988 490609 327073 121848 0.0373
1989 517565 345043 148969 0.0432
1990 518508 345672 120440 0.0348
Annual trend growth rate [%):

1975.90 267 257 -0.1
1975.78 2.01 6.91 6.9
1980-84 4.16 -14 -5.57
1985.90 2.3 1.76 -0.56

Source: Al production data from FAQ Agrostat database, trade data from FAD up to 1988,
1890 trade data from ERS, USDA, rice situation and outlook report 1991, Milled
tice figures have been obtained by applying a factor of 66.67 to rough rice
production.

Note: Trend growths have been computed using semilogarithmic linear trend equation
fitted to the time series data based on the least square method.
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Table 36--Rice exports (milled) of some major exporters

Year Thailand u.s. Pakistan Vietnam Myanmar Total
~{'00 MT of Milled Rico}--

1875 9513 21387 4777 220 2818 365613
1976 19635 21068 7845 56 6230 54934
1877 29315 22875 9602 50 6614 68456
1978 16067 22788 7766 14 3483 50118
1979 27869 23006 10150 1400 5902 68427
1880 27870 30542 10866 333 6531 76242
1981 30273 31328 12437 0 6739 80774
1982 37828 25403 8510 80 7013 79834
1983 34762 23848 9048 460 8584 76702
1984 46157 21413 12650 830 7208 88258
1985 40617 19400 7167 594 4523 72321
1986 45236 23820 13160 1247 8359 89922
1987 4443 24715 12704 1530 4859 88239
1988 £2670 22598 12102 970 639 88979
1989 63114 30611 8543 13827 1589 117684
1990 39270 24240 9040 15000 1860 89410

ANNUAL TREND GROWTH RATE

[%):
1975-90 8.6 0.61 2.54 39.46 -1.08 4.75
1975-79 19.56 224 14.85 23.15 8.29 10.42
1980-84 114 -9.83 -0.14 194.1 4.39 2.4
1985-90 2.86 5.04 -0.57 65.45 -30.38 5.36

Source:  FAD agrostat database, USDA, ERS rice situation and outlock report, Oct. 1991. 1990 trade figures are from ERS, USDA,
tice situation and outlook report, Oct. 1991,

Note: Trend growths have been computed using semi-logarithmic linear trend equation fitted to the time serias data based on the
least square method.
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Tabla 36--Percentage of market share of the major rice exporters

Year Thailand us. Pakistan Vietnam Myanmar Total
-{Percent}--
1975 12.3 21.7 6.2 0.3 38 50.3
1978 220 238 8.9 0.1 7.0 61.6
1977 271 211 8.9 0.0 6.1 63.2
1978 16.8 238 8.1 0.0 3.6 524
1879 24.0 19.8 8.7 1.2 5.1 58.8
1880 21.6 236 8.4 0.3 5.0 58.8
1981 23.2 - 240 9.5 0.0 5.2 61.8
1982 314 211 19 0.1 5.8 68.3
1983 302 20.7 7.9 04 7.5 68.7
1984 35.9 16.6 9.8 06 5.6 68.6
1985 358 17.0 6.3 0.5 4.0 63.4
1986 34.7 18.4 10.1 1.0 4.9 69.1
1987 343 19. 9.8 1.2 38 68.2
1988 43.2 185 9.9 0.8 05 73.0
1989 424 205 5.7 9.3 1.1 79.0
1990 326 204 1.5 12.5 15 742

Annual trend growth rate [%):

1975-90 6.04 -1.96 -0.05 63.67 9.7 2.18
1975-79 10.67 -8.63 5.83 -87.4 -0.76 1.51
1980-84 12.8 -8.52 1.24 142.86 593 3.85
198590 1.12 323 -2.38 63.94 -32.61 359
Averages:

197590 282 21.0 8.4 1.8 44 64.7
1975-79 205 23.2 8.2 0.3 5.1 57.3
1980-84 285 1.2 8.7 03 5.8 64.4
1985.80 kYA 18.9 8.2 42 26 AR

Notes:  Calculations through 1989 were done using FAO data. 1990 calculations were done using USDA data.
Trend growths have been computed using semi-logarithmic linear trend equation fitted to the time series data
based on the least square method.



Table 37--Rica expart of the major exporters as a percentage of their milled production

7

Year Thailand u.s. Pakistan Vietnam Myenmar Total
-{Percent)--

1€75 9.3 55.1 18.3 0.3 48 13.0

1978 185 60.2 29.0 0.1 10.0 18.1

1977 31.6 76.2 326 0.1 105 239

1978 138 56.6 23.7 0.0 5.0 15.4

1879 26.8 51.7 316 18 85 21.2

1980 242 69.1 348 04 74 2.3

1981 25,5 58.7 36.3 0.0 IA! 210

1982 338 54.7 216 3.1 13 207

1983 28.7 79.1 2711 05 9.0 19.8

1984 348 51.0 38.2 0.8 16 217

1985 30.1 415 24.6 06 4.7 17.8

1886 36.0 59.3 377 1.2 68 224

1987 36.2 63.1 39.2 15 53 229

1988 37.2 46.7 378 0.9 0.7 21.0

1989 46.9 65.5 26.5 10.8 1.7 21.2

1990 31.0 51.7 288 12.2 20 213

Annual trend growth rate [%):

1975-90 6.45 -0.87 1.68 45,63 -10.12 212
1975-79 17.56 0.31 8.91 -79.29 450 8.17
1980-84 1.73 -2.75 -1.06 145.09 2.90 -0.22
1985-90 277 1.20 -0.87 60.49 -29.87 398
Source:  FAO Agrostat Detebase, USDA, ERS rice situation and outlook report, Oct. 1991, Milled rice figures hava been

Note:

obtained by epplying a factor of G6.67 to the production of rough rice. 1990 trade figures are from USDA.

Trend growths have been computed using semi-logarithmic linear trend equation fitted to the time series data

hased on the least square method.
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Tahle 38-Rough rice production of major exporting countries and Bangladesh

Year Thailand us. Pakistan Vietnam Myanmar Bangladesh
~{'000 MT)-
1975 15300 5828 3926 10539 0208 19143
1976 15068 5248 4106 11827 9319 17628
1977 12821 4501 4424 10596 9462 19451
1978 17470 6040 4908 9790 10528 19582
1979 15758 5985 4824 11363 10446 19109
1980 17368 6629 4685 11657 13317 20821
1981 17774 6239 5145 12415 14147 20448
1982 16879 6969 5167 14390 14373 21325
1983 19549 4523 5009 14732 14288 21761
1984 19905 6296 4973 15528 14255 21933
1985 20264 6122 4378 15875 14317 22558
1886 18868 6049 5230 16003 14126- 23110
1987 18428 5879 4861 15103 13640 23120
1988 21263 7253 4800 17000 13168 23097
1989 20177 7007 4830 18990 13807 27691
1990 18000 7027 4713 18400 13965 28140

Annual trend growth rate [%]:

1975-90 2.16 147 0.85 4,15 2.91 25
1975.79 2.07 1.95 5.9 -0.38 3.7 1.02
1980-84 3.68 -1.08 0.93 7.45 1.46 1.66
1985-90 0.06 83 0.34 3.9 -0.65 41

Source:  FAD Agrostat data base, 1990 data from ERS, USDA.

Note: Trend growths have been computed using semi-logarithmic linear trend cquation fitted to the time series data
based on the least square mothod,
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Table 39-Rough rice yield of major exporting countries and Banglcdesh

Year Thailand us. Pakisten Vietnam Myanmar Total
-+(Metric tons per Hectare)--
1975 1.831 5111 2,296 2133 1.831 1.853
1976 1.845 5.225 2.348 2233 1.897 1.784
1977 1591 4,946 2,330 1.938 1,945 1.840
1978 1.955 5.026 2423 1.792 2.101 1.938
1979 1.821 5.165 23N 2.072 2.352 1.881
1980 1.888 4.947 2424 2.082 2.774 2.020
1981 1.952 5.400 2,504 2,197 2.942 1.954
1982 1.888 5.280 2612 2,518 3.151 2.014
1983 2,035 5.151 2.506 2,625 3.067 2235
1984 2,067 5.552 2488 2.736 3.008 2.145
1985 2.061 6.067 2.350 2,783 3.072 2.169
1986 2.052 6.334 2531 2813 3.027 2.178
1987 2015 6.228 2476 2,702 3.043 2.240
1988 2.146 6.178 2,351 2.969 2.909 2.355
1989 2.021 6.446 2.292 3.227 2918 2.624
1990 1.959 6.175 2216 3.119 291 2.655
Annual trend growth rates [%):
1975-90 1.07 1.83 -0.08 4 3.34 2.30
1975.79 047 -0.22 0.96 -2.78 6.03 113
1980-84 2.23 1.84 0.14 124 2.63 2.54
1985-90 -0.68 0.38 -1.84 3.07 -1.21 4.63
Source:  FAD Agrostat datibase.

Note:

Trend growths have been computed using semi-logarithmic finear trend equation fitted to the time series data based on the

least square method.
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