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What is Bangladesh’s potential for self-sufficiency in rice production? There
have been both optimistic and pessimistic answers to that question. Observers
expressed optimism in the early 1990s, when rice surpluses were publicized
(World Bank 1992). Trends in production and prices supported that attitude:
even with excessive flooding in 1988, farmers were able to cope, and aggregate
rice production did not decline as anticipated. In subsequent years the country
had good harvests, and increased adoption of modern rice varieties and expan-
sion of boro plantings raised total rice productivity (see Chapter 2). With an
enormous stock buildup in the public storage system, the government soon
found it unfeasible to continue its procurement program. Even with declining
imports, the real price of rice continued to drop, reaching a new low when,
compared with the previous year, aman paddy prices declined by 25.4 percent
in December 1992/January 1993 and boro prices declined by 33.6 percent in
May/June 1993.

As rice prices fell, debates spread concerning export (Daily Telegraph,
October 26, November 27, 1993; Daily Ittefaq, July 21, 31, September 4,
1993). The government began exploring the potential for rice export, signing
an agreement with Sri Lanka for the export of 50,000 metric tons of rice (Daily
Observer, October 27, 1993). But this euphoria subsided rapidly in the 1994/95
and 1995/96 seasons, when several natural factors depressed production and
the country began to import rice—partly to fill the shortfall in production,
partly as an election-year precautionary measure. The bumper harvest of
1996/97 again depressed the real price of rice significantly, and the parliament
began to debate the export issue. But the flood of 1998 required large imports
ofrice (see Chapter 2). In short, optimism and pessimism about the prospect of
self-sufficiency are as volatile as the weather-related fluctuations in rice pro-
duction. And while the export of rice is an economic proposition, it is also an
emotional issue for those who believe that it mocks poverty alleviation efforts.

Because current policies are based on presumptions about the future of the
economy and carry implications for growth of the real economy as well, it is
necessary to view the future realistically and to examine the level of projected
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surplus. The existence of a surplus, however, does not guarantee that it will be
exported. The first step is to learn if there is a comparative advantage for
Bangladesh in exporting rice to international markets, an advantage that could
have positive effects on food security. Next, it is important to discover the
conditions under which such a surplus could be generated, how it might pro-
vide a comparative advantage, and how the government could facilitate the
actual exporting process. Remember, however, that the existence of a surplus
and favorable price incentives are no guarantee that the private sector will seize
the opportunity for international trade. Quality standards in production and
appropriate marketing logistics are the final ingredients in the development of
a successful export.

Background

Since the 1970s, three major changes have affected Bangladesh’s foodgrain
sector. First, rice production—the country’s primary staple—has been sus-
tained and stabilized through the adoption of high-yielding varieties and mod-
ern technology (Chapter 2). Second, while production grew at a rate of 2.7
percent in the 1980s, population growth was about 2 percent. As population
growth has decreased moderately (from 2.32 in the 1970s to 2.03 in the 1980s),
urbanization has increased rapidly. Along with sustained production growth,
lower population growth and an accelerated process of urbanization have
generated an excess supply of rice in good crop years. In the absence of any
exports, this excess supply has depressed prices. Third, the policy environment
has been characterized by an increasingly favorable attitude toward the
development of a private market. Restrictions on domestic and international
trade in foodgrains, irrigation equipment, and fertilizers have been lifted; pub-
lic intervention in the foodgrain system has been reduced; and privately mar-
keted surplus has grown from 15 percent of total production in 1972/73 to 50
percent in 1990/91 (see Chapter 4).

In view of these developments, the government has had to redefine its role
in the foodgrain sector. An excess supply of rice could result in either the fall of
domestic prices or an opening to international export markets. Although rice is
the preferred staple food in developing Asian countries (where the majority of
the world’s population lives), the proportion of rice production traded interna-
tionally is small and has remained virtually unchanged since the mid-1970s.
Thus, any export strategy should be weighed carefully in light of this thin
international market and any domestic effects on production, consumption, and
prices.

The Prospect of a Rice Surplus

The foodgrain projections presented here are based on an interactive model of
demand and supply that captures various dimensions of the foodgrain system
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(Goletti 1994). First, foodgrains are disaggregated into rice and wheat. Second,
rural and urban disaggregations are brought into the picture. Third, demand is
disaggregated by income quartiles. Fourth, the model incorporates differential
assumptions for rural and urban income growth. Finally, the supply side takes
into account the response of hectarage to prices and yield (see Mahmud,
Rahman, and Zohir 1993).

Various scenarios are considered for the exogenous variables, such as
yield, income, population growth, and distribution of growth between rural and
urban areas. The results reported refer to three scenarios for the exogenous
yield growth (see Goletti 1994):

1. In the high-growth scenario rice yield is assumed to grow at 2.4 percent
per year.

2. Inthe low-growth scenario rice yield is assumed to grow at 2.0 percent per
year.

3. In the middle case lies the expected value of all assumptions regarding the
whole complex of exogenous variables.

In the medium case the rice surplus will be 224,000 tons by the end of the
1990s and will progressively grow until it reaches 1.3 million tons by the end
of the second decade of the twenty-first century (Table 13.1). These figures are
projected with prices constant (Figure 13.1). The following main conclusions
have been derived from them:

1. Only under the high-growth scenario will Bangladesh, in about two
decades, reach self-sufficiency in both rice and wheat. Under the medium-
growth scenario rice growth will not be able to compensate for the wheat
deficit.

2. Cereal self-sufficiency will probably be outside of production possibility
for a long time. Nevertheless, the rice surplus could be swapped in inter-
national markets for wheat so that food security could still be achieved.

TABLE 13.1 Expected values of foodgrain surplus or deficit

Rice
Year High Growth Medium Growth Low Growth Wheat
(thousand metric tons)
1999/2000 655 224 -205 -1,535
2009/10 1,853 633 -568 -1,683
2019/20 3,226 1,301 -1,161 -1,846

SOURCE: Authors’ calculations.
NOTE: A positive number indicates a surplus, a negative number a deficit.
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TABLE 13.2 Expected values of foodgrain prices

Rice
Year High Growth Medium Growth Low Growth Wheat
(taka per maund)
1999/2000 369 382 395 261
2009/10 340 372 403 259
2019/20 303 358 412 249

SOURCE: Authors’ calculations.

NOTE: | maund = 37.32 kilograms.

3. Given the limited amount of surplus or deficit as a percentage of total
production, the expected effects are modest once prices are allowed to
adjust (see Figure 13.2).

This last point is supported by Table 13.2, which reports the behavior of
prices when demand and supply are in equilibrium and no international trade is
occurring. When prices are allowed to respond, the excess demand is zero, and
the real prices of rice and wheat will decrease by 8 and 16 percent, respectively,
over three decades. The reason for the larger decrease in wheat prices is the
negative income elasticities of demand for this commodity.

More interesting is the effect on per capita consumption of various
groups. Total foodgrain consumption increases for all income groups except
for the urban rich. But as a consequence of income growth that is likely to be
biased toward urban dwellers, the urban poor benefit from growth more than
the rural poor do (see Figure 13.3).

In summary, price changes in real terms will be modest in the case of rice
and slightly more appreciable in the case of wheat. In any scenario, most
groups will gain from growth of production, particularly those in the lower
urban quartiles.

World Rice Exports and Domestic Prices

Between 1975 and 1990 world rice exports averaged only 4.1 percent of total
production. During the same period world production grew at a rate of 2.67
percent compared to a 2.57 percent growth achieved in exports. Table 13.3
shows that together the five major exporting countries achieved an annual
export growth of 4.75 percent in 1975—90. There was, however, a wide varia-
tion of growth among countries, from —7.08 percent for Myanmar to 39.46
percent for Vietnam. Thailand is the only other country whose export growth of
8.6 percent exceeded the average growth. Growth rate for the United States and
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FIGURE 13.3 Consumption per capita of foodgrains
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Pakistan was below average—at 0.61 percent and 2.54 percent, respectively.
Nevertheless, comparison shows that the export growth of the major exporting
countries exceeded by far the overall growth of 2.57 percent in world export
during the corresponding period.

The market share of the top five exporters increased from 57.3 percent in
1975—79 to 71.1 percent in 1985—90. Moreover, the proportion of export to
milled production for these countries grew at the rate of 2.12 percent in 1975—
90 compared to a negative growth of 0.1 percent for the world as a whole. This
demonstrates that the major exporters are generally well equipped to tackle a
sluggish world market, and they do better compared to other competitors when
the world market experiences a boom.

The growth rate of rice production in Bangladesh was surpassed only by
Vietnam and Myanmar among the major five exporters; the same held true for
yield growth (see Table 13.4). In 1985-90, however, Bangladesh’s growth of
both rice production and yield was higher than the average for all the major
exporters except Vietnam.

Rice Varieties

The rice prices of the various varieties traded in the domestic markets are key
to export considerations. Analysis of these prices and of comparable interna-
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TABLE 13.3 Rice export levels, market shares, and ratios to milled production of
major exporters

Year Myanmar  Pakistan Thailand United States Vietnam  Total
(percent)
Annual growth rate of exports
1975-90 -7.08 2.54 8.6 0.61 39.46 4.75
1975-79 8.29 14.85 19.56 2.24 23.15 1042
198084 4.39 -0.14 11.4 -9.83 194.71 241
1985-90  -30.38 -0.57 2.86 5.04 65.45 5.36
Average market share
1975-90 4.4 8.4 29.2 21.0 1.8 64.7
1975-79 5.1 8.2 20.5 232 0.3 57.3
198084 5.8 8.7 28.5 21.2 0.3 64.4
198590 2.6 8.2 37.1 18.9 4.2 71.1
Annual growth rate of market share
1975-90 -9.7 —0.05 6.04 -1.96 63.67 2.18
1975-79 -0.76 5.83 10.67 —-6.63 -87.4 1.51
1980—84 5.93 1.24 12.8 —-8.52 142.86 3.85
198590  -32.61 —2.38 1.12 3.23 63.94 3.59
Average rice exports as a share of milled production
1975—90 615 30.86 28.94 59.39 1.96 20.54
197579 7.76 27.04 20.16 61.16 046 1832
1980—84 7.68 32.80 28.96 62.12 0.36  20.90
198590 3.53 32.43 36.23 55.63 455 22.10
Annual growth rate of rice exports as a share of milled production
1975-90  -10.12 1.68 6.45 —0.87 45.63 2.12
1975-79 4.50 8.91 17.56 0.31 -79.29 8.17
198084 2.90 -1.06 7.73 -2.75 145.09 -0.22
198590  —29.87 —0.87 2.77 1.20 60.49 3.98

SOURCES: FAQ Agrostat data base; USDA ERS (1991).

NOTE: Growth rates have been computed using a semi-logarithmic linear trend equation fitted to
the time-serics data based on the least square method.

tional grades will help determine competitiveness in the international market.
Here, Thai prices for the ordinary varieties are compared with similar varieties
of Bangladeshi rice because Thailand is the single largest exporter of such rice
and is geographically close. Similarly, prices of Pakistani basmati rice are
compared with Bangladeshi aromatic varieties.

Thai export standards classify rice into different grades based on physical
propetties such as length of grain, degree of milling, percentage of broken and
damaged grain, colored grain, moisture level, and impurities. Such standards
and specifications are practically nonexistent in Bangladesh, where rice is
classified into three broad categories based on growing seasons: aus, aman, and
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TABLE 13.4 Paddy rice production and yields of Bangladesh and major exporting
countries

Year Bangladesh Myanmar Pakistan Thailand United States Vietnam
Annual growth rate of paddy rice production (percent)
197590 2.5 2.91 0.85 2.16 1.47 4.15
197579 1.02 3.75 5.9 2.07 1.95 -0.38
198084 1.66 1.46 0.93 3.68 -7.09 7.45
1985-90 3.71 —-0.65 0.34 0.06 3.83 3.91
Average paddy rice yields (metric ton per hectare)
1975-90 2.12 2.69 2.41 1.95 5.58 2.50
1975-79 1.88 2.03 2.35 1.81 5.09 2.03
198084 2.07 3.01 2.53 1.97 5.27 2.43
1985-90 2.37 2.98 2.37 2.04 6.24 2.94
Annual growth rate of paddy rice yields (percent)
1975-90 2.30 33 —0.06 1.07 1.83 3.41
1975-79 1.13 6.03 0.96 0.47 -0.22 -2.78
198084 2.54 2.63 0.14 2.23 1.84 7.24
1985-90 291 -1.21 -1.84 —0.68 0.38 3.07

SOURCES: FAO Agrostat data base. 1990 data from USDA ERS (1991).

NoTE: Trend growth has been computed using a semi-logarithmic linear trend equation fitted to the
time-series data based on the least square method.

boro. All species of aus and boro rice, except for the species called pajam, are
generally regarded as coarse because of their short and bulky shape. Pgjam is a
medium-variety rice. Diverse qualities of rice are produced mainly in the aman
season. Rice produced in this season can be classified as special aromatic, fine,
medium, or coarse.

Two sets of prices for Thai rice, export parity and import parity, have been
compared with wholesale rice prices in Bangladesh.! Thai free on board (FOB)
prices for the grades involved have been multiplied by a factor of 0.85 to arrive
at the export parity prices, which are estimates of wholesale prices for those
Thai grades plus any export levy charged by the Thai government. An assumed
zero export levy for Bangladesh posits the prices on a par with one other. For
the aromatic varieties, only export parity prices for Pakistani basmati rice have
been used for the comparison.

1. The relevant price for gauging self-sufficiency 1s the export parity price, but determining
this price for a country that is not yet a consistent exporter involves problems of matching
comparable quality and grade. This 1s particularly true for the world rice market, which is thin and
fragmented. Perhaps rice price in [ndia might be an appropriate export parity price for Bangladesh.
The fixed price assumption 1n the simulation exercise does not provide a precise estimate of
exportable surplus; rather, it demonstrates a rough order of magnitude of surplus or deficit under
alternate scenarios of productivity and demand and their implication for price itself. The fixed
price assumption seems reasonable for this purpose.
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For computing import parity prices, a shipping cost of $20 per ton has
been added across the board to obtain estimates of cost and freight (C&F)
prices for the same Thai varieties.2 Then the C&F prices have been multiplied
by a factor of 1.15 to determine their import parity prices, which are estimates
of wholesale prices for those grades in Bangladesh markets when imported.
The purpose is to bring the Thai FOB prices on equal terms with Bangladeshi
prices for the selected grades.

Export Parity and Import Parity vis-a-vis Domestic Wholesale Prices

By comparing prices of fine aman variety with Thai 5 percent broken rice (see
Table 13.5), one can see that during the 17 years between 1975 and 1991
domestic prices have exceeded export prices by 27 percent. A similar pattern
holds for prices of high-yielding varicties of rice (HY Vs, generally considered
coarse rice), which have been compared with the Thai 25 percent super.

The prices of kalizira and kataribhog, two of the best aromatic rice
varieties, have been compared with export parity prices for Pakistani basmati
rice. Both are slender, but kalizira is short whereas kataribhog is long. The
ratios for these special varieties of aromatic rice appear to be more encouraging
than do the ratios for any of the regular varieties. For most of the years the
prices were below the export parity prices for basmati rice. Kataribhog rice
presents the most promising picture. Better ratios for this variety are explained
by the relatively low price it commands in the domestic market. Although
kataribhog is a long variety, its price is lower because it has less aroma than
kalizira does.

It is apparent that only the two aromatic varieties have immediate pros-
pects in the international market. Prices for ordinary varieties are not presently
competitive with international market prices for comparable varieties. The
comparison between the fine aman rice domestic prices and the Thai 5 percent
broken import parity price shows that during most of 1975-90 the ratio of
domestic wholesale to import parity prices was below 100 percent, implying
that imports were not commercially feasible. In the comparison of Bangladeshi
HYV, which is coarse rice, and Thai 25 percent super rice, the results of the
analysis are similar to that for aman rice, showing that commercial trade in rice
was not viable during this period (Table 13.6).

A Case for Rice Exports: Swapping Rice for Wheat

In the good harvest years of the 1990s, an excess rice supply has persisted with
excess wheat demand. Thus, it is plausible to consider swapping rice for wheat
in international markets as a way to improve food security (Chowdhury and
Aziz 1989). In such a scenario, what are the effects of rice exports on produc-

2. All references to dollars indicate U.S. dollars.
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TABLE 13.5 Average domestic, international, and export parity prices of various
rice varieties

Domestic Price
as Percent of
Domestic International Export Parity Export Parity
Period Wholesale Price ~ Market Price Price Price

(taka per metric ton)

Fine rice
1975-91 8,205 7,622 6,478 127
1975-80 4,821 5,455 4,637 108
198186 8,240 7,734 6,574 132
1987-91 12,225 10,086 8,573 145
HYV coarse rice
1975-91 6,723 6,739 5,728 119
1975-80 4,067 4,869 4,138 103
1981-86 6,845 6,971 5,926 121
198791 9,763 8,703 7,398 134
Aromatic kalizira rice
1975-91 12,089 16,856 14,327 87
1975-80 7,102 9,907 8,421 92
1981-86 12,140 18,464 15,694 78
1987-91 18,011 23,264 19,775 91
Aromatic kataribhog rice
1975--91 10,699 16,856 14,327 77
197580 6,286 9,907 8,421 81
1981-86 10,745 18,464 15,694 69
1987-91 15,941 23,264 19,775 81

SOURCES: Hamid (1991), Directorate of Agricultural Marketing, IRRI. Kalizira and khataribhog
are based on 1991 wholesale prices collected from eight dealers based at Badamtali market in
Dhaka. We extrapolated prices from previous years by using factors 1n interyear fluctuations in fine
aman rice prices. International prices for basmati rice are from the Rice Export Corporation of
Pakistan.

NoTES: Domestic prices for fine rice are for fine-variety aman. International fine prices are FOB
for Thai 5 percent broken. International prices comparable to domestic HY'V are FOB for Thai 25
percent super. International prices comparable to the special aromatic 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 the cost and profit margin of the exporter.

tion, consumption, and prices? To address this question, our simple trade
model incorporates various rice qualities and cross-price elasticities for both
demand and supply. There are three goods: high-quality rice, low-quality rice,
and wheat. Demand and supply depend on the prices of the three goods.
Some of the parameters needed to implement the model empirically are
not readily available; hence, an informed guess is required. Sensitivity analysis
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TABLE 13.6 Average domestic, international, and import parity prices of various
rice varieties

Domestic Price As
. ) ) Percent of
Domestic International Import Parity Import Parit
. Wholesale Price Market Price Pricc port y
Period Price

(taka per metric ton)

Fine rice
1975-91 8,205 7,622 9,355 88
197580 4,821 5,455 6,042 75
198186 8,240 7,734 9,534 90
198791 12,225 10,087 12,396 100
HYV coarse rice
1975-91 6,723 6,739 8,340 81
1975-80 4,067 4,869 5,968 71
1981-86 6,845 6,971 8,657 82
198791 9,763 8,703 10,806 91

sources: Hamud (1991), Department of Agricultural Marketing, IRRI. 199091 data are from
[RRI

NoTes: Domestic prices for fine rice are for fine variety aman; international fine rice prices are
FOB for Thai 5 percent broken. International prices comparable to domestic HYV coarse rice
are FOB for Thai 25 percent super. For computing import parity prices, we first added a freight cost
of $20 per metric ton across the board to derive an estimated C&F price for the concerned Tha
grade. Then C&F prices were multiplied by 1.15 to obtain the import parity prices.

with respect to these parameters helps one to understand the robustness of the
results. In the case of demand elasticities for high-quality rice, educated
guesses take into account the parameters of the higher urban income groups.
Similarly, for low-quality rice the parameters of the lower rural income groups
have been taken into account. For supply elasticities the major effects are
assumed to move from rice price to wheat production and not vice versa, at
least when aggregate rice is considered. The baseline of the exercises uses the
1989/90 level of production, availability, and prices. The model assumes that
all foreign exchange earned from the export of rice will be spent to import
wheat.

Once cross-price elasticities for wheat and rice are taken into account,
there is a tendency for the aggregate foodgrain price to go up, which is most
evident for wheat and high-quality rice (Table 13.7). The reason is that the
demand for wheat increases as a result of higher rice prices and high cross-
price elasticities with respect to rice price. Therefore, even though the domestic
aggregate price of foodgrains may go up, total foodgrain consumption in-
creases as a result of rice-for-wheat swaps in the international market. With the
export of 200,000 tons of rice, total foodgrain consumption goes up by approx-



TABLE 13.7 Simulation of rice export swap

Demand Elasticities

Supply Elasticities

Percent Change

Percent

H L W H L w H L W Change
H -0.50 0.00 0.00 0.20 0.00 0.00  Price 11.71 0.00 -12.87  Total foodgrains 0.78
L 0.00 —0.60 0.00 0.00 0.05 0.00 Demand -5.39 0.00 14.77 Total rice production -0.02
w 0.00 0.00 -1.00 0.00 0.00 0.60  Production 224 0.00 -7.93 Aggregate rice price 1.75
H -0.50 0.10 0.00 020  -0.50 0.10  Price 12.95 5.28 6.19  Total foodgrains 0.62
L 0.20 —0.60 0.00 —-0.05 0.05 -0.05 Demand -542 —0.65 17.89 Total rice production -0.19
W 1.00 2.00 -1.00 0.00 -0.60 0.60 Production 220 -0.65 0.52  Aggregate rice price 6.48
H -0.50 0.10 0.00 0.10 -0.03 0.00 Price 8.93 1.85 3.09 Total foodgrains 0.56
L 0.20 -0.60 0.00 —-0.03 0.01 -0.03 Demand -6.25 -0.54 17.74 Total rice production -0.25
A\ 1.00 2.00 -1.00 000 —-0.04 0.04 Production 127 -0.54 0.13 Aggregate rice price 7.14
H —0.80 0.40 0.00 020 -0.05 0.00  Price 8.93 1.85 3.09  Total foodgrains 0.68
L 0.20 -1.20 0.00 -0.05 0.05 -0.05 Demand -5.93 -0.49 17.96 Total rice production -0.13
' 2.00 3.00 -2.00 0.00 -0.60 0.60 Production 1.63 —0.49 0.73 Aggregate rice 2.94
H -0.20 0.10 0.00 020  -0.05 0.00  Price 25.14 7.93 8.94  Total foodgrains 0.50
L 0.05 -0.30 0.00 —0.05 0.05 -0.05 Demand -3.65 -1.16 17.90 Total rice production -0.32
A\ 0.50 1.25 -0.50 0.00 -0.60 0.60  Production 419 -1.16 0.56  Aggregate rice price 10.57

SOURCE: Authors’ calculations.

NOTES: H = high-quality rice.

L = low-quality rice.

W = wheat.

Export of high-quality rice = 200,000 metric tons.
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imately 0.8 percent—that is, by 147,000 tons compared to the baseline case of
no exports.

Higher foodgrain prices affect the distribution of food consumption
among various income groups. High-income groups are most likely to con-
sume high-quality rice; therefore, they will be penalized for the most part.
Low-income consumers will not be affected negatively by higher prices of
foodgrains as long as they consume mostly lower-quality rice. The reason is
that consumption of wheat will more than compensate for any loss in rice
consumption. Note also that foodgrain consumption increases with the magni-
tude of supply and demand elasticities. As the commercialization of rice pro-
duction increases, supply elasticities are also expected to go up, implying that
bigger gains in total foodgrain consumption are expected from similar swap
arrangements. In summary, the export of moderate quantities of high-quality
rice will have a positive effect on aggregate foodgrain consumption without
compromising the food security of the poor.

Preconditions for Rice Exports

A rice surplus and favorable international price conditions do not guarantee
that the net surplus will be automatically translated into export. In addition to
price competitiveness, export success requires research on fine rice varieties,
marketing infrastructure, quality, and grading.

Research on Fine Varieties of Rice

As noted, the aromatic varieties are more likely to be tradable, given both
the tastes of consumers in importing countries and comparative advantage.
Until recently, Bangladesh directed all rice production efforts toward self-
sufficiency. Thus, research primarily confined itself to generating HY Vs with-
out much concern for consumer priorities. Today, however, the domestic mar-
ket for improved varieties seems to be increasing, as reflected in the relative
stability of prices of fine varieties of rice in 1992, when prices of coarse rice
plummeted. With a view to stabilizing their income, farmers are now willing to
switch to improved varieties. It is therefore necessary to put research efforts
into developing new rice varieties that will fetch better prices for farmers
through export. As a prerequisite, such research should examine the tastes of
rice consumers in potential export markets and experiment with the feasibility
of producing suitable rice varieties in Bangladesh.

Marketing Infrastructure: Storage, Milling, and Transportation

The storage facilities presently available in the private sector are unsuitable for
long-term storage of foodgrains. At best they are useful for short-term storage
after procurement at different points in surplus-producing areas (Jahangir and
Goletti 1992). Renting government-owned warehouses may mitigate immedi-
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ate space and quality problems, but in the long run construction of standardized
warehouses is necessary to ensure delivery of quality rice to the world market.
The government may encourage the process by amending and simplifying
banking regulations for private sector entrepreneurs who are seeking credit for
warehouse construction.

Most existing rice milling facilities are incapable of producing interna-
tionally acceptable rice. The mills in Bangladesh are generally classified into
three categories: husking, major, and automatic. Husking mills, mostly found
in rural areas, can only separate the husk from the paddy; bran is separated
manually to obtain the final product. Because there is no polishing process,
such rice retains part of the bran, meaning that translucency (an important
quality criterion) suffers. These mills also use stone hullers, resulting in a
higher percentage of broken grains, another important criterion.

Major rice mills use a two-stage process: (1) the husk is separated from
the paddy, and (2) the bran is separated and the rice polished to obtain clean
rice. Some of these mills specialize in special varicties of aromatic rice, mostly
in areas where production is concentrated. Although they do a fairly decent job,
the mills still have much room for improvement. For example, simply by
switching from a stone huller to a rubber huller they could minimize the
percentage of broken rice. Some modernization may also be necessary to
improve their polishing quality.

In the automatic rice mills, parboiling, drying, milling, and polishing are
all done by machine with minimal human contact. Most of these mills were set
up in the late 1970s and early 1980s and therefore have modern machinery
capable of producing internationally acceptable rice. In 1988 Bangladesh had
77 such mills (BBS 1989). Their capacity ranges between 16 to 24 tons per
eight-hour shift. A conservative estimate, which uses the lower end of the
mills” capacity range, puts their annual total capacity at 1.2 million tons in
three shifts over 330 operational days per year. Because of higher milling costs
and the limited demand for bulk milling, these mills are presently underused
because it is economically unfeasible for them to process a small quantity of
rice in one run. Once export of rice becomes a viable venture, they will no
longer need to stand idle.

Adequate facilities are already available for moving rice from producing
areas to ports. Trucks, boats, and trains are all used for transporting foodgrains,
although trucks are most popular because they are fastest and least open to
pilferage. Boats, the next most popular means, have limited use because many
of the traditional routes are not navigable in the dry season. Country boats,
however, are cheap and the only means of transportation in remote riverine
areas. Railroads are unpopular because of their high rate of pilferage and
problems of misplaced wagons.

Carrying costs could be minimized by improving the management of
railway and water transport networks. Transportation, however, encompasses
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far more than foodgrains and should be addressed as part of the overall eco-
nomic development of the country. Movement of foodgrains, including rice,
will benefit in the process.

Quality and Grading

As Bangladesh shifts to a marginal surplus in rice production, it must pay more
attention to improving its quality of rice for the world market (Kaosa-ard and
Juliano 1991). The international rice market is skeptical about the ability of
temporary or new exporters to deliver rice of specified quality (Siamwalla and
Haykin 1983). Because such exporters may have great difficulty in disposing
of their surplus stock, they should carefully consider overall quality control
before undertaking export.

It is difficult, however, to generalize about consumer preferences for
cooking quality, shape, and length of rice. Such preferences vary from country
to country and even among different types of consumers within a country. For
example, high-income consumers in Bangladesh prefer fine-grade rice with a
soft, nonsticky texture, while low-income consumers prefer coarse rice with
a hard, nonsticky texture (Toquero 1991). Before entering the world market,
countries with fine- to special-quality rice should focus on developing inter-
mediate amylose (20—23 percent) rices with a high recovery rate of head rice
(whole grain). Intermediate amylose with medium gel consistency (41—60
millimeters) guarantees nonsticky, soft texture. Chalkiness and shape are two
other quality aspects that researchers and breeders can improve upon through
varietal developments.

At present there is no standard grading system for milled rice in Bangla-
desh, and the country must establish one before it undertakes export. The
grades need not match perfectly with Thai or American standards, and some
latitude can be used in determining the physical features of standardizing rice
based on the varietal and milling features of rice produced in Bangladesh. For
example, stipulated grain composition for Thai 5 percent broken rice is 25
percent of extra-long grain (with a tolerance of 5 percent more), 35 percent of
long grain (with a tolerance of 5 percent more or less), with the remainder
composed of medium grain in which not more than 10 percent of short grain is
allowed (SGS 1982). For fine-variety Bangladeshi rice, which has been com-
pared with Thai 5 percent broken rice, almost 100 percent long grain can easily
be guaranteed because it is processed, milled, and sold by generic variety.
Absence of extra-long grain in such a standardization is likely to be more than
compensated for by uniform size and shape of the grain.

Two other Bangladeshi varieties, medium and coarse, have similar advan-
tages over Thai grades. As for special aromatic varieties, 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, which is
extra-long. Nevertheless, their chemical properties, or genotypes, which deter-
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mine cooking quality and aroma, may be superior. A large proportion of the
market for basmati rice is in the Middle East, where consumers prefer pilaf
prepared with butter and vegetable oil (Eve 1973). Both the Bangladeshi
aromatic varieties (kalizira, in particular) have all the qualities of ideal pilaf
rice. As a matter of fact, Bangladeshi consumers use kalizira and white ka-
taribhog as pilaf in special dishes. Therefore, while standardizing the aromatic
varieties of rice, potential exporters should emphasize the properties that make
them ideal fragrant pilaf rice.

Conclusions

Achieving self-sufficiency in rice production has been a long-cherished dream
of policymakers in Bangladesh. But attaining that objective may give rise to a
new set of problems, as the experience of 1992 (when there was an excessive
buildup of foodgrain stock, a sudden decline in rice price, and a consequent
dilemma over rice procurement) illustrates. Recent deficits in rice may soon be
left behind only to give rise to a new situation similar to those of the early
1990s.

With a surplus of rice and an accompanying wheat deficit, policymakers
must explore in the coming years the possibility of exporting Bangladeshi rice
in international markets. Quality will be one of the main factors affecting
competitiveness. By analyzing import and export parity prices compared to
domestic prices of different qualities of rice, one can see that there is scope for
exporting aromatic varieties. Cross-price effects among different varieties of
rice and wheat are important determinants of the impact of swapping rice
exports for wheat imports, Rice swaps increase foodgrain consumption
through increased consumption of wheat, and rice exports increase the domes-
tic prices of foodgrains, including wheat. As long as the level of exports is low
(less than 200,000 tons), the overall price and consumption effects are small.
Bangladesh is unlikely to emerge as a large exporter in the near future without
significant improvements in productivity.

The feasibility of exporting rice depends on a set of policy measures.
First, policy should create favorable conditions for the development of export
markets; here, recent abolition of anti-hoarding laws and trade restrictions are
positive steps. In addition, the process of export should be kept simple to avoid
inordinate delays in completing paperwork. Second, existing infrastructure 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 rice consumed domestically and to enhance the likelihood of export-
ing successfully in the international market. Fourth, research to continuously
improve productivity, with a particular focus on quality, should be strength-
ened. Finally, the international market should be opened gradually so that
negative effects can be absorbed smoothly. Tax and subsidy policies at the
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point of external trade may be effective in handling the instability of prices
arising from this step.
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