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Introduction
Rice is an important food staple for nearly

three billion people, half of the world’s population.
Rice accounts for over 21 percent of global calorie
intake. More than 90 percent of global rice produc-
tion is produced by Asian farmers. While produc-
tion and consumption are concentrated in Asia, rice
is an important crop in specific regions in North and
South America, Africa, and Europe.

Given the role of rice as a major world food
commodity and an important export crop in the
United States, projections of and information on its
supply and demand are very important for rice mar-
ket participants, government decision-makers, and

other stakeholders. The Arkansas Global Rice Project
attempts to answer this need by developing a long-
term outlook for world rice each year. The Arkansas
Global Rice Model (AGRM) is used as the basic
framework to develop this outlook. The AGRM is
under continual development. Each autumn, the
AGRM staff, as part of the Food and Agricultural
Policy Research Institute (FAPRI) consortium of
universities, meets to discuss important assumptions
that will become part of the outlook. Macroeconomic
and policy assumptions are agreed upon at that time.
A preliminary baseline is developed in November.
After review of the consortium baseline, revisions
are developed by March and the final document is
prepared for presentation in April. The outlook in
this document is therefore the result of continual
study and input from many researchers.

The AGRM projections for the global rice
economy can be used for policy, technology, and
structural market analysis; however, it is not a fore-

1 This study is based on work supported by the
Cooperative State Research Education and Extension
Service, U.S. Department of Agriculture, under Agreement
No. 99-3451-7485.
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cast. The actual market and policy conditions over
the next 10 years are likely to be substantially dif-
ferent from the baseline. While the baseline is a plau-
sible outlook, it is conditioned by the macroeconomic
and policy assumptions used to generate it.

Macroeconomic and Policy Assumptions
The Arkansas Global Rice Project reflects the

latest developments in the rice industry in particu-
lar, and in the world economy in general. Thus the
projections presented in this paper are only as good
as the underlying assumptions used. Macroeconomic
data are based on forecasts from the Wharton Econo-
metrics Forecasting Associates (WEFA) and Project
LINK (Appendix Tables 1-5).

One of the main assumptions in the baseline
projections is that many national economies are ex-
pected to recover from the 1997-1999 international
financial crises. The epicenter of the most recent
global financial crisis is Thailand, also the foremost
rice exporter in the world. Similar macroeconomic
and financial market collapse spread to various parts
of the world but were concentrated in Asia and Latin
America. Prior to the crisis, a decade of extraordi-
nary economic growth in Asia had been financed by
bank lending. However, by 1997, weaknesses in the
banking and financial sectors, including corruption,
a high dependence on foreign debt, and a lack of
sound financial management resulted in capital flight
and equity depreciation. The financial crisis led to
weakened economies characterized by negative in-
come growth, currency depreciations and high in-
terest rates. The financial crisis had substantial nega-
tive impacts on countries such as Indonesia, Thai-
land, South Korea, Russia, Brazil and some Latin
American countries.

The crisis reduced global agricultural commod-
ity prices, production, consumption, and trade. The
depreciated currencies had mixed effects. They ben-
efited domestic agricultural producers and export-
ers but were unfavorable to domestic consumers.
They also reduced imports and improved agricul-
tural trade balances. The magnitude of effects var-
ied depending on the pre-crisis economic conditions,
policies, and financial and banking frameworks of
the affected countries. During this crisis, economies

of the affected countries contracted 2-14 percent,
currencies depreciated 35-75 percent, and interest
rates increased 6-47 percent.

Economic recovery in some affected countries
started in 1999, with South Korea and Thailand lead-
ing the way (USDA-ERS, 2000e).

Figures 1 and 2 show the annual growth rates
of real Gross Domestic Product (GDP) of major rice
exporting and importing economies, respectively, for
the period 1997-2010. Figure 1 shows the marked
recovery in Thailand’s economy, growing 1.6 per-
cent in 1999 from a substantial contraction of 8.1
percent in 1998. Thailand’s economy is expected to
expand at 2.9 percent in 2000 and to continue to
grow—reaching a rate of 5.8 percent in 2003 before
gradually slowing down and stabilizing at 5.3 per-
cent in 2007. The economies of Vietnam and India
slowed in 1998 to 4.4 and 4.6 percent, respectively,
from 8.5 and 6.5 percent in 1997, but started to recover
in 1999. Vietnam and India have comparable GDP
growth rates in the long-term at around 6 percent.

China’s economy also slowed to 7.8 percent in
1998 from 9.3 percent in 1997 and is expected to
recover in 2002. In contrast, the relatively insulated
economy of Pakistan managed to grow in 1998 by
4.7 percent vs. 4.1 percent in 1997, although the
growth slowed to 4.3 percent in 1999. Pakistan’s
GDP is expected to continue to grow at rates of 5-6
percent over the longer-term.

Exchange rates depreciated in a number of rice
exporting/importing countries during the crisis pe-
riod. Appendix Table 5 shows that in 1998, the cur-
rency of Thailand depreciated by 33.8 percent, In-
dia (14.0 percent), Pakistan (12.6 percent), Indone-
sia (244.2 percent), Brazil (7.7 percent), Japan (8.2
percent), and South Africa (20.0 percent). Except
for Brazil, currency values of these countries began
to recover in 1999 and are expected to continue to
stabilize in 2000.

Overall, the U.S. economy remained strong
throughout the international financial crisis, as indi-
cated by its continuous strong growth from 1997
through 1999 (3.6, 3.9 and 4.1 percent growth rates).
While the United States experienced reduced ex-
ports, foreign capital inflows and cheaper imports
from the crisis countries helped keep interest rates
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and inflation in check. This was further supported
by the continued growth in U.S. productivity. How-
ever, weakened agricultural commodity prices
caused by slack export demand, squeezed market
incomes of agricultural producers, prompting the
U.S. government to provide emergency farm income
support in 1998, 1999, and 2000 (Figure 3).

The baseline reflects the impact on U.S. rice
producers of the Federal Agriculture Improvement
and Reform Act of 1996 (FAIR Act). This legisla-
tion eliminated supply control mechanisms,
decoupled income support from production of a spe-
cific program crop, and replaced deficiency pay-
ments with transition contract payments for the
seven-year period covering 1996 through 2002. Non-
recourse loans for rice remained at $6.50 per hun-
dredweight (cwt). The contract payments, together
with loan deficiency payments, contributed a sub-
stantial part of the U.S. rice growers’ income during
the last four years. The payments from 1996 through
1999 were $2.77, $2.71, $4.35, and $5.64 per cwt,
respectively. The contract payments for the next three
years will be $2.60, $2.11 and 2.04.

The U.S. economy’s growth is projected to slow
to 2 percent in 2000, and is expected to range from
2.4 to 2.9 percent over the baseline period. The GDP
growth rates of the major rice importing countries
are presented in Figure 2. The economy of Indone-
sia, the top global rice importer, deteriorated in 1998,
contracting by 13.7 percent, from a positive growth
of 6.1 percent in 1997. Indonesia’s economy further
declined 3.5 percent in 1999, but is expected to re-
cover and grow 3.2 percent in 2000 and 4.3 percent
in 2001.

Other major rice importing countries—Japan,
Saudi Arabia and Iran—also experienced a contrac-
tion of their economies in 1998: 2.9 percent, 1.3
percent, and 0.5 percent, respectively, compared to
growth of 1.0 percent, 3.2 percent and 3.3 percent
in 1997. Economies of Japan, Saudi Arabia, and Iran
recovered in 1999 and are expected to expand in
2000 and over the long term.

The growth of the economies of Brazil and
South Africa, two other major rice importers, were
relatively flat in 1998 but are expected to grow in
excess of 3 percent in 2000.

Growth in population is the main driver of in-
creases in rice consumption. The populations of
major rice consuming nations will continue to grow
but at decreasing rates (Figures 4 and 5). This growth
is enough to project a relatively steady growth for
global rice consumption to 2010.

Rice has been traditionally one of the most pro-
tected agricultural commodities in the world. How-
ever, developments over the past decade have made
the international rice economy increasingly market-
oriented. The Uruguay Round Agriculture Agree-
ment (URAA) was implemented in 1995 after nine
years of negotiations. The agreement required tariff
reductions, market access, reductions in aggregate
support levels, and reductions in export subsidies
notably in the European Union (EU) and the United
States. Perhaps most important for rice was the mar-
ket access requirement which opened both the Japa-
nese and South Korean rice markets to world trade.
By 1999, the World Trade Organization (WTO)
could be attributed with an expansion in trade of ap-
proximately 750 thousand metric tons (Wailes,
2000). Most of this was for high-quality medium
grain rice imports into Japan under their tariff rate
quota (TRQ) and South Korea’s minimum access
agreement. These reforms were modest by any ac-
count and substantial trade liberalization reform is
awaited in the next WTO negotiation round.

Regional initiatives in the 1990s were also im-
portant. Both the North American Free Trade Agree-
ment (NAFTA) and Mercosur free trade agreements
have contributed to an expansion in rice trade in the
western hemisphere as well as significant produc-
tion shifts.(Bierlen, et al., 1997). By 1999, the
NAFTA agreement arguably expanded long grain
rice trade between the United States and Mexico by
200 thousand metric tons, and the Mercosur agree-
ment has expanded South American rice trade by
600 thousand metric tons (Wailes, 2000).

National policy reforms have also been impor-
tant in a number of major rice producing countries.
In addition to the U.S. FAIR Act of 1996, other coun-
tries have initiated market reforms in rice produc-
tion and marketing such as in China, Japan, Korea,
Taiwan and Vietnam. National policy programs re-
sulting in the diversification of cropping patterns in
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traditional rice production countries in Southeast Asia
are responding to changes in consumer demand and
dietary patterns. Finally, fundamental demand-
determining factors of income and population
growth, as well as dietary changes, continue to in-
fluence the dynamics of the world rice economy.

The baseline projections of rice consumption,
production, trade, stocks, and prices presented in this
paper baseline outlook reflect the latest developments
in the international rice industry. The current baseline
projections include changes relative to previous pro-
jection reports (Wailes, et al., 1995; 1996a,b;
1997a,b; 1998). The major changes include (1) up-
dated macroeconomic data and population forecasts
from Wharton Econometrics Forecasting Associates
and the United Nations Project LINK, (2) current
rice supply and utilization data (USDA, 2000a,
2000b), and (3) and additional supply and demand
submodels for Mexico, Canada, and South Africa.
Throughout this report, data through 1998 are ac-
tual. 1999 data are actual on the supply side and
model estimates are reported for the demand side.
All estimates for 2000 and beyond were generated
by the AGRM.

The Arkansas Global Rice Model projections
are based on a multicountry econometric model
framework that provides projections for a set of 23
major rice producing and/or trading countries and
one aggregate rest-of-the-world (ROW) region. Pro-
jections include production (area harvested and
yields), utilization, net trade (exports less imports),
stocks, and prices at national levels. Estimates for
these variables are based on a set of explanatory vari-
ables, including exogenous macroeconomic factors
such as income, population, inflation and exchange
rates, technology development, and especially, gov-
ernment-determined policy variables that reflect the
various mechanisms by which countries intervene
in their rice sector economy (Wailes, et al., 1997).

An updated baseline projection for the world
rice economy is valuable because it provides a bench-
mark against which it is possible to evaluate the im-
pacts of policy reforms on rice and changes in sup-
ply and/or demand on world rice prices. The need
for a revised baseline is reinforced by continual
changes around the world which directly or indirectly

influence the rice market.  The set of countries or
regions explicitly included in the model are the
United States, Thailand, Pakistan, China, India,
Myanmar, Vietnam, Australia, Egypt, Argentina,
Uruguay, Japan, South Korea, Indonesia, the EU,
Iran, Iraq, Saudi Arabia, Taiwan, Brazil, Mexico,
Canada, and South Africa. Projections for the United
States are separated by state (Arkansas, Louisiana,
Texas, Missouri, Mississippi, and California) and rice
type (i.e., long grain and medium grain). The EU’s
rice supply is divided among Italy, Spain, and
“Other” EU countries (France and Greece). India pro-
duction and consumption projections are disaggre-
gated by regional models—North, East, West, and
South. Hong Kong projections are now integrated
with the China numbers. All other countries not listed
above are included in the ROW region. All data on
rice quantities in the following discussion and tables
are on a white, milled basis except where noted.

World Rice Consumption,
Production, Trade, and Prices

Consumption

Changes in world rice consumption are deter-
mined primarily by population and income growth,
and relative food grain prices. Utilization is projected
to remain strong in 2000 at 401 mmt, an increase of
4.0 mmt over the estimated 1999 level—with China
and India accounting for over 60 percent of the ad-
ditional consumption. Total utilization of rice is pro-
jected to continue to grow at an average annual rate
of 1.11 percent, to 443 mmt by 2010 from 389 mmt
in 1998 (Table 1 and Figure 6). This growth rate is
lower than the 1.53 percent annual growth rate that
occurred over the 1993-98 period and is much lower
than the growth in rice consumption over the previ-
ous 20 years (1978-1998) at 2.19 percent (Figure 7).

Several factors are contributing to the rapid
slowdown in world rice consumption, including  pro-
jected reductions in population growth rates in many
Asian countries (Appendix Table 1) and diversifica-
tion in food consumption patterns as a result of
changing lifestyles and spending patterns, especially
in Asian countries that have experienced rapid ur-
banization. For some Asian countries, rice has be-
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come an inferior good; i.e., rice consumption declines
as incomes rise, implying negative income elastici-
ties (Ito, Peterson, and Grant). Based on AGRM es-
timates, these countries are Japan, South Korea, Tai-
wan, and Thailand. In less industrialized Asian na-
tions and a few non-Asian industrialized market
economies, such as the United States, rice consump-
tion increases with income growth.

  Production

Assuming normal growing conditions, world
rice output in 2000 is projected to be 399 mmt, simi-
lar to the record 1999 output. Countries with lower
projected rice output in 2000 are the United States,
Thailand, Pakistan, China, Egypt, Japan, and South
Korea. Production increases in 2000 are projected
for Myanmar, Vietnam, India, Australia, Argentina,
Uruguay, Indonesia, the EU, Taiwan, and Brazil. The
growth in world rice production necessary to satisfy
the projected consumption levels over the next 11
years (2000-2010) will mainly come from yield in-
creases, as it has for the past 20 years (Figures 8-10).

Area Harvested

Area harvested is projected to increase slightly at
an annual rate of 0.11 percent, from 152.3 million hect-
ares (ha) in 1998 to 154.4 million in 2010 (Table 1). In
contrast, the annual growth rate observed for the past
20 years (1978-98) was 0.33 percent. However, over
the past five years, rice area harvested grew surpris-
ingly by 0.82 percent annually, an expansion of over
6 million ha (figure 8). Four countries, India, China,
Vietnam, and Thailand accounted for nearly three-
fourths of the expansion. India has expanded rice
area as a result of irrigation development projects.
China’s concern in the mid-1990s with long-term
food security issues resulted in a set of policies such
as the “grain bag” policy that federalized responsi-
bility of grain security to the provincial governors.
Rice area expansion in Vietnam over the past five
years was a result of the reconstruction of produc-
tion capacity in the north. Thailand, along with other
countries such as the United States, expanded as a
result of favorable world prices for rice compared to
other grains. Offsetting this recent trend  were rice
area reductions in Brazil, Japan, and South Korea as

a result of regional (Mercosur) and multilateral
(WTO) trade agreements. World rice area harvested
increased by 0.6 million ha in 1999 in response to
relatively high rice prices in 1998 and recovery in
production in a number of countries that suffered
weather-related crop damage in 1998.

 Yields

The world average rice yield increased slightly
to 2.59 metric tons (mt)/ha in 1998 from 2.56 mt in
1997, and it is projected to increase to 2.89 mt by
2010—a 0.93 percent annual increase. This rate of
growth is comparable to the level seen for the past
five years ending in 1998 at 0.97 percent. This pro-
jection, however, is much lower than the 1.80 per-
cent rate observed for the past 20 years (Figure 9).

Private and public rice research and develop-
ment efforts are creating potentially higher yielding
and value-enhanced rice varieties. The International
Rice Research Institute (IRRI) has announced that a
new variety of higher-yielding rice is expected to be
available to farmers for commercial planting by
2004. The new rice variety, called “super rice” by
some scientists, can yield up to 12 mt per ha and has
better resistance to disease and insects compared
to current varieties. The new rice plant is report-
edly suitable for paddies in tropical and subtropi-
cal regions—and should be suitable to 80 percent of
India’s total rice area, and half of China’s rice area.
The rice could also be grown on irrigated farms in
the Philippines, Indonesia, Malaysia and Thailand.

Given this development, the global average
annual yield growth is projected to be only 0.82 per-
cent over the next five years, and 1.09 percent over
the following six years (Figure 9). It is expected that
ongoing development and adoption of the new high-
yielding varieties will take some time to have a more
substantial effect on world average yield. To the ex-
tent that actual yield growth exceeds the projected
growth rate, fewer land resources will be needed to
support the consumption projections.

The yield projections do not include weather
variables and therefore reflect, implicitly, an assump-
tion of average weather. However, it should be rec-
ognized that a major source of volatility in world
rice prices, production, and trade is the monsoon
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Biotechnology in Rice
Biotech rice varieties will be commer-

cially planted in the U.S. in 2001. China, the
Philippines and other Asian countries are also
nearing the commercialization stage for
biotech rice as well. Cautious optimism may
be placed on these developments and the
potential impact on global rice supply and
demand. Soybeans, corn, canola and cotton
biotech varieties have been produced in the
U.S. since 1996. All of these biotech variet-
ies were developed by a few major private
corporations that resulted from mergers and
acquisitions of seed, chemical and pharma-
ceutical companies. The first wave of biotech
varieties are all either pesticide tolerant or
insect resistant. U.S. food manufacturers and
consumers had accepted these varieties with-
out resistance, unlike their European coun-
terparts. However, over the past year a num-
ber of U.S. food processors (e.g. Gerbers,
Frito-Lay, and Heinz) have decided not to use
biotech commodity ingredients. There is
growing concern that consumer fears that
have led the European Union policy to ban
imports of biotech commodities will spread
to the U.S. Both the National Research Board
of the Academy of Science and the Commit-
tee on Science in the U.S. House of Repre-
sentatives released reports in April, 2000 ar-
guing that while biotech varieties are safe,
that the coordinated regulatory framework,
involving the U.S. Department of Agricul-
ture, the Food and Drug Agency, and the En-
vironmental Protection Agency, needs addi-
tional reforms including transparency and
better coordination (Adkisson, Smith). The
White House and the FDA announced new
regulations in early May, 2000 in an effort to
respond to the Adkisson and Smith report
recommendations.

Rice biotech varieties that are nearing
the commercialization stage, unlike other
commodities, include several value-enhanced

developments. Researchers at the Swiss Fed-
eral Institute of Technology’s Institute for
Plant Sciences spliced three genes (two from
daffodils and another from a bacterium) into
rice to make it rich in beta carotene, the
source of vitamin A. The rice has been named
“Golden Rice” because of its yellowish color.
Deficiency in vitamin A is the leading cause
of blindness in developing nations and results
in an estimated million deaths of young chil-
dren who are more vulnerable to infections.
The same researchers are on the verge of a
biotech iron-fortified rice. Development of
varieties that have clear and obvious con-
sumer or processor value enhancements will
likely find a more receptive public. Never-
theless, regulatory issues such as labeling,
harmonization of international standards for
field testing and release, and an overall ap-
proach to risk assessment will need to be re-
solved before biotech varieties are widely ac-
cepted world-wide.

Researchers at the University of Wash-
ington have produced a “working draft” of
the genome sequence of the rice plant.
Monsanto Co., which funded the project said
that “the information could lead to the de-
velopment of new rice varieties offering bet-
ter nutrition and higher yields.” The genetic
map is approximately 85 percent complete
and Monsanto said it would make the re-
search public through the International Rice
Genome Sequence Project (IRGSP), an in-
ternational research consortium of 10 re-
search teams working to complete the se-
quencing of the rice genome.

There are at least two rice herbicide tol-
erant products that are expected to be com-
mercialized in the U.S. next year or soon
thereafter. One rice biotech product is
Clearfield® Rice. It was developed by the
more conventional technique of genetic mu-
tation and involved no transgenic application.
This may offer an opportunity in the EU and
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levels is expected through 2006, before recovering
slightly toward the end of the projection period.
Growth in world rice production has actually slowed
to a rate of 1.79 percent per year for the period 1992-
98, well below the 2.2 percent annual growth for the
20-year period 1978-98.

Trade

Total world rice trade has expanded at an an-
nual growth rate of 11 percent over the past six years
(comparing the 1992-93 average with the 1997-98
average). This expansion has been the result of: (1)
weather-related production shortfalls (e.g., in Indo-
nesia, China, Philippines, and Bangladesh), (2)
greater political stability in some rice-consuming
countries (e.g., Iraq and Iran), (3) growth in popula-
tion and incomes, and (4) trade policy reforms such
as regional agreements, the WTO, and unilateral
policy rationalization.

Total world rice trade is projected to grow by 1.9
percent per year over the projection period (Table 2).
This projection reflects a significant slowdown in
the growth of rice trade compared to the recent aver-
age annual increase (Figure 11). The trade projec-
tion reflects a situation in which the major effects of
existing unilateral, regional and multilateral rice trade
liberalization have been substantially realized. The
baseline policy assumption of no new trade liberal-
ization agreements is also important in explaining
the reduced trade growth. Increased political stabil-
ity, especially in the Middle East, has meant a return
to more normal trade volumes in that region. The
rapid growth in world rice trade over the past six
years has also been the result of production short-
falls in consecutive years in a number of major Asian
rice-consuming nations (Figure 12). Yield shocks
have dramatically influenced trade volume and
variability from year-to-year such as in 1993,
1994, and 1995.

Total world rice trade in the 1999 marketing
year is expected to be 14 percent lower than the
1998 level, at 21.9 million metric tons (mmt) due
to weaker import demand brought about by pro-
duction recovery in major importing countries.
Projected 1999 net trade is 19.6 mmt. Total 2000
trade is projected to partially recover to 23.6 mmt,

other countries where there is strong resistance
to biotech products which are developed us-
ing the transgenic biotechnology. It was pro-
duced by American Cyanamid through coop-
eration with universities and public and pri-
vate seed companies to develop rice varieties
tolerant to imidazolinone herbicides. These
herbicides are flexible, environmentally-
friendly and provide superior contact and re-
sidual control of weeds. The other rice prod-
uct is LibertyLink® Rice, a transgenic vari-
ety (the gene is from a naturally-occurring soil
bacterium) produced by AgrEvo. When used
together with Liberty herbicide, this rice will
allow farmers greater flexibility and environ-
mental soundness in weed control, especially
for red rice.

Overall, relative market returns will
eventually dictate the rate of adoption of these
biotech crops. Annou, Wailes, and Cramer
have suggested a potential increase in producer
net returns for LibertyLink rice in the range
of $24-32 per acre in Arkansas. The benefits
include reduced applications of herbicides and
less management time, and a quality effect.
LibertyLink rice will be profitable where red
rice and other weeds are serious problems.
Control of red rice is likely to provide the pro-
ducer with a higher grade of rice and better
market price. This, of course, assumes that the
biotech varieties will be acceptable to the rice
processors and consumers.

climate of many Asian countries. As such, the year-
to-year accuracy of these projections is not expected
to be high. However, the long-term estimates are con-
sistent with the historical trends and current research
developments.

Total production is projected to increase to 446
mmt by 2010 from 394 mmt in 1998 (Table 1). This
increase represents an annual growth rate of 1.1 per-
cent (Figure 10). Since this rate is slightly lower than
that of consumption, a gradual decline of global stock
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with net trade of 21.2 mmt.
Despite the growth in the 1990s, rice trade is

projected to remain as a small percentage of world
consumption. Total trade accounted for only 6.6 per-
cent of consumption in 1998. It is projected to re-
main at 6-7 percent in this baseline. Major exporters
in 1998 were Thailand, Vietnam, India, China, the
United States, and Pakistan. Major importers in 1998
were Indonesia, the EU, Iran, Brazil, Iraq and Saudi
Arabia. Indonesia is expected to remain the largest
importer over the projection period, followed by the
EU, Iran, Brazil and Saudi Arabia. World net rice
trade is projected to decrease from 23.3 mmt in 1998
to 19.6 mmt in 1999, and increase steadily to 27.5
mmt in 2010 (Table 3).

Long Grain Markets

Long grain rice trade is presented in Table 4.
Nearly 90 percent of total global rice trade is long
grain and aromatic types, such as jasmine and
basmati. Major exporters are Thailand, Vietnam, In-
dia, the United States, and Pakistan. The United
States is projected to lose market share in the long
grain export market over time because of  relatively
slow growth in production and expansion in its do-
mestic demand. Total world long grain exports are
expected to increase 11 percent to 20.5 mmt in 2000
from 18.5 mmt in 1999. Major long grain rice im-
porters in 1998 were Indonesia, the EU, Brazil, and
Middle Eastern countries. The United States and
China are rapidly growing markets for aromatic rice
imports, which are projected to increase continually
over the projection period. The ROW accounts for
55 percent of global imports in 1998; this share is
estimated to gradually decline to 51 percent over the
projection period as a result of increased production
in these countries.

Medium Grain Markets

The world medium grain rice trade is presented
in Table 5. Medium grain trade numbers are rough
estimates and are likely overstated because not all
trade from China, Italy, Australia, and Japan is me-
dium grain rice. The major sources of medium grain
rice exports are Australia, China, the United States,

Italy, and Egypt. China is the world’s largest pro-
ducer of medium grain rice. It is expected to com-
pete for the high-quality export markets in East Asia.
However, the extent to which China can dominate
this export market will be a function of its own do-
mestic demand for medium grain rice, which con-
tinues to expand rapidly. The major importers of me-
dium grain are Japan and South Korea as a result of
market access requirements of the GATT accord. The
projection for Taiwan assumes a minimum access
requirement will apply once admitted into the WTO.
Total medium grain trade, however, is expected to
account for only 12 percent of the total world rice
trade if market access rules are not increased for the
years beyond 2002 for Japan and 2005 for South
Korea. Medium grain rice trade would grow annu-
ally by 1.2 percent over the projection period.

Stocks

World ending stocks in the 1999 marketing year
are expected to be 61.7 mmt, 3.5 percent higher than
the 1998 level, as weakness in trade partly offsets
strength in consumption. Global stocks are projected
to decrease by 3.2 percent in 2000 as trade improves
and consumption remains strong.

World ending stocks are projected to range from
51 to 60 mmt over the baseline period (Table 1).
Stocks increased by an annual average of 1.4 mmt
(or 2.6 percent per year) for the past five years from
52.4 mmt in 1993 to 59.6 mmt in 1998 (Figure 13).
Global stocks are projected to decline to about 51
mmt in 2006 before recovering to 58 mmt by the
end of the baseline period. Global rice stocks-to-use
ratio would range from 12 percent to nearly 15 per-
cent over the projection period, equivalent to 1.4 to
1.8 months of global rice consumption.

Prices

The international reference price for long grain
rice (Thai 5% NPQ fob) is estimated to have de-
creased substantially, in nominal terms, to US$228/
mt in the 1999 marketing year from $273 in 1998
(Table 6) because of weak import demand, abundant
supplies and increasing competition between the
major world rice exporters. Barring unforeseen
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shocks, rice prices are projected to improve in 2000
to $251. In February 2000, international prices soft-
ened in response to a lack of international demand.
In late March 2000, Thai and Vietnamese rice prices
continued to weaken as new supplies entered the mar-
ket while buyers reportedly waited for prices to
soften further. Fragrant rice prices, however, have
remained firm.

The world long grain reference price is pro-
jected to average generally in the range of $251 to
$318/mt from the period 2001 through 2010, depend-
ing on the dynamics of world rice supply and de-
mand. In real terms (1985 dollars), however, the
world price is projected to decline from $180/mt in
1998 to $158 by 2010 (Figure 14).

The No. 2 California medium grain fob price,
the reference price for medium grain rice, is pro-
jected to decrease to US$458/mt in the 1999 mar-
keting year from $470 in 1998, and would gradually
decline from $423 in 2000 to $406 by the end of the
baseline period. The relationship between the long
grain and medium grain rice prices is important
where substitution in production is possible. A com-
parison of the U.S. no. 2 long grain fob Houston price
to the U.S. no. 2 medium grain fob California price
gives an indication of the relationship (Figure 15).
Long grain enjoyed a price premium of nearly 5 per-
cent in 1997 over medium grain with strong long
grain prices. The situation reversed in 1998, with
medium grain setting a substantial price premium
($101) over long grain because of the latter’s excess
supply. Medium grain price is projected to maintain
a premium over the long grain, but the premium is
expected to decline over time as a result of the expected
reallocation of resources toward medium grain.

The other price projected is the lower quality
Thai fob 25% broken long grain. Its relationship to
the U.S. wheat no. 2 fob price (Table 6 and Figure
16) is relatively important in explaining substitution
of wheat for rice in the ROW rice consumption pro-
jection. The substitution relationship has an elastic-
ity of demand in ROW with respect to the price ratio
of rice to wheat of –0.27. Low wheat prices in 1997

and 1998 resulted in an unusually low ratio to the
Thai 35% price of 48 to 50 percent, respectively. The
weakness in rice import demand in 1999 pulled rice
prices in the same direction as wheat, with the ratio
increasing to 59 percent in 1999. Because the wheat
supply response to own price is generally believed
to be more elastic than rice supply to rice price, the
rice to wheat price ratio is expected to remain in the
more typical range of 60 to 64 percent during most
of the projection period.

Rice consumption is expected to be smaller in
the future because of shifts in Asian diets toward
protein-based foods as incomes rise. Gains in pro-
duction to meet additional consumption needs are
expected to mainly come from yield growth, with
only minor increases in area harvested. While nomi-
nal world rice prices are projected to increase, real
prices will continue to decline.

Presented below is a detailed discussion for each
exporting and importing country included in the
model. In addition to updated rice industry data,  this
section covers macroeconomic information, per-
tinent domestic policies, and recent developments
affecting rice.

Summary
Changes in international and domestic agricul-

tural and trade policies are increasingly shaping the
future of the world rice economy. Recent agreements
at the international, regional, and national levels have
made the rice industry more market-oriented. This
means that the major rice producing countries face
an increasingly competitive global rice marketplace.

Relative prices, income and population growth,
and dietary changes are expected to continue to de-
termine rice demand. This baseline includes an as-
sumption of continued recovery from the recent
Asian financial crisis in the immediate term. Weather,
assumed to be normal for the baseline, will continue
to be an important determinant of the seasonal vari-
ability in the supply and demand for rice, especially
in the monsoon-dependent Asian countries.

The impact that biotechnology will have on rice
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remains to be seen, given the fact that biotech rice
products have yet to be introduced. While the po-
tential seems to be promising as observed in other
crops such as corn, cotton, and soybeans, numerous
issues still need to be addressed by all stakeholders—
who include growers, consumers, service provid-
ers, input suppliers, and the government regula-
tory agencies, among others.

This baseline provides the basis to conduct a
wide variety of market and policy analyses on the
rice economy including alternative macroeconomic,
policy, weather, and technology scenarios.

Annual growth rates for global rice trade are
expected to slow from a recent growth rate of 11
percent to only 1.8 percent. Likewise, growth in glo-
bal rice consumption is expected to be smaller in the
future as a result of shifts in Asian diets toward
protein-based foods as incomes rise. Gains in pro-
duction to meet additional consumption needs are
expected to come mainly from yield growth, with
only minor increases in area harvested. While nomi-
nal world rice prices are projected to increase, real
prices will continue to decline.

Presented below is a detailed discussion on each
exporting and importing country included in the
model. In addition to updated rice industry data, this
section covers macroeconomic information, per-
tinent domestic policies, and recent developments
affecting rice.

Major Exporting Countries
Thailand

Thailand’s rice output in 2000 is projected to
be 3.2 percent lower than the 1999 level as a result
of lower area and yields. Thailand is estimated to
harvest 9.8 million ha of rice in 2000, slightly lower
than the 1998 area (Table 7 and Figure 17). The har-
vested area is expected to decline gradually to 9.4
million by the end of the projection period. In the
longer term, yields in Thailand will be determined
by further adoption of high-yielding varieties, rela-
tive costs of production, and weather factors. Under
the assumption of normal weather, yields are pro-
jected to grow 1.3 percent annually, from 1.61 mt
per ha in 1999 to 1.80 mt in 2010. As a result of
changes in area harvested and yield, rice production

is projected to increase gradually from 15.9 mmt in
1999 to 17.0 mmt by 2010. These output projections
are slightly higher than those in our 1998 baseline
levels basically because of the slightly slower pro-
jected decline in area combined with a comparable
yield growth.

Rice demand in Thailand is price-inelastic. Per
capita rice use in Thailand is projected to decrease
gradually from 148.2 kg in 1998 to 139.4 kg by 2010.
Based on a negative relationship with income, per
capita rice consumption declines as income increases
and dietary habits change. Reflecting the country’s
relatively low population growth (nearly 1.0 percent
in 1998 and declining to 0.65 percent by 2010), the
total rice consumption will increase gradually from
8.9 mmt in 1998 to 9.2 mmt by 2010.

Thailand has recently experienced its greatest
postwar economic crisis. To put Thailand’s current
situation into perspective, an overview of the events
that led to this unfortunate crisis is presented below
(U.S. Department of State, 1998). A regional eco-
nomic weakness first turned into crisis in Thailand
during late 1996, when a property value bubble burst,
exposing extensive bad debts. Speculation on the
Thai baht followed. Efforts by the government to
defend the currency using its foreign exchange re-
serves backfired —instead of stabilization, Thailand
was forced to float the baht, leading to a substantial
devaluation. Many of the country’s finance compa-
nies failed; the subsequent credit crunch squeezed
the import/manufacturing/export cycle. The cheaper
currency did not help exports because so many prod-
ucts are assembled with high-priced imported com-
ponents. Currency devaluations by Thailand’s re-
gional competitors contributed to the problem. The
growth of the country’s gross domestic product sub-
stantially slowed from 6.5 percent in 1996 to zero in
1997 and a decline of 8.0 percent in 1998. (U.S.
Department of State, 1998). The country also expe-
rienced a budget deficit in fiscal 1997, the first in a
decade (U.S. Department of State, 1997). Recent de-
velopments appear to be encouraging. The
country’s economy, along with those of a number of
other Asian countries, started a slight recovery in
1999—with projected real GDP growth of 1.6 per-
cent. Long-term, growth of the country’s economy
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is expected to stabilize at 5.3 percent.
Thailand’s economy is export-oriented, sup-

ported by a free-market philosophy. In line with the
WTO and the Association of Southeast Asian Na-
tions (ASEAN) commitments, the country instituted
tariff reductions beginning in January 1995. By early
1997, the total number of tariff rate categories was
reduced to 6 from 39. Tariff rates are 30 percent for
goods needing “special protection,” which include
agricultural products, autos and auto parts, alcoholic
beverages, and a few other “sensitive” items. The
government is gradually easing import duties in line
with WTO commitments, which may improve mar-
ket access for some American products. Rice will
continue to be protected, but within WTO schedules.

Barriers to imports of farm products are being
eased. The government of Thailand ratified the Uru-
guay Round agreements in December 1994. Thai-
land, however, maintains several programs that ben-
efit manufactured products or processed agricultural
products and that may constitute export subsidies.
These programs include subsidized credit on some
government- to-government sales of Thai rice; pref-
erential financing for exporters in the form of pack-
ing credits; tax certificates for rebates of packing
credits; and rebates of taxes and import duties for
products intended for re-export. Thailand’s economy
has changed from one primarily based upon agricul-
ture, with some light industries, to one dominated
by manufacturing and services (U.S. Department of
State, 1997).

Despite the recent economic challenges, Thai-
land remains the world’s largest rice exporter. The
country’s rice industry is becoming more market-
oriented. Export taxes and quotas were eliminated
in 1986, boosting its exports. The government also
provides discounted credit to exporters. Thailand is
projected to maintain its status as the largest rice-
exporting country over the projection period. The
country expects to increase its share of the Japa-
nese rice imports as a result of WTO agreements.
Thailand, however, is expected to see increasing
competition from Vietnam and Pakistan.

Total rice exports are expected to be 13 percent
lower in 1999 at 5.8 mmt as a result of weaker inter-
national demand and stiffer competition from Viet-

nam. Exports are expected to recover slightly in 2000,
growing 1.4 percent to 5.9 mmt. Thereafter, exports
are expected to recover strongly, reaching 7.8 mmt
by 2010.

Under the GATT accord, Thailand has a mini-
mum access of 239 thousand mt of rice for 1996,
increasing to 250 thousand mt in 2004, and remain-
ing at that level over the rest of the projection pe-
riod. The USDA Foreign Agricultural Service, how-
ever, reported that actual total annual imports of
Thailand from 1996 through 1998 ranged only from
100 to 300 mt. This baseline assumes that the coun-
try will import an insignificant quantity throughout
the baseline period. Ending stocks are expected to range
between 1.5 to 2.0 mmt during the same period.

United States

The U.S. rice farm program for the period of
1974 through 1995 included three sets of policy in-
struments to support prices and incomes of rice pro-
ducers. These included (1) supply control mecha-
nisms through limitations on or incentives to reduce
acreage planted to rice, (2) price supports through a
price floor, known as the nonrecourse loan rate, and
(3) income supports through deficiency payments
that were coupled to the production of the rice farm-
ers when they voluntarily participated in the gov-
ernment rice program. Because of relatively favor-
able target prices, the rice program typically attracted
a high participation rate, i.e., over 94 percent of eli-
gible production. Deficiency payments were impor-
tant to rice producers, accounting for nearly 30 per-
cent of the gross income of U.S. rice producers from
1990 to 1995. The average annual government cost
of the rice program during the same period was ap-
proximately $550 million.

The 1996 FAIR Act significantly changed the
price and income mechanisms for rice and other
grains. Supply control mechanisms were essentially
eliminated. Income support was decoupled from pro-
duction of a specific program crop and replaced by
a seven-year production flexibility contract that pro-
vides annual transition payments to producers who
had participated in the commodity programs for at
least one of the last five years. The FAIR Act estab-
lished a seven-year payment contract (sometimes
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referred to as the AMTA payment) with farmers and
ranchers, which covers the period 1996 through 2002.
Eligibility for payments is not influenced by current
crop planting, production, or prices.

The AMTA contract payments are allocated
among farmers from a fixed but declining amount
by making payment on 85 percent of a calculated
base acreage times program yields (Table 8). Under
this system, rice producers are provided complete
flexibility in planting decisions. They receive a rice
contract payment whether they produce rice or not.
The production decision will be primarily determined
by relative market returns. In 1998, 1999, and 2000
U.S. rice producers received additional income as-
sistance from “emergency” program spending in the
form of Marketing Loss Assistance (MLA) pay-
ments. These payments were made for all program
crops on the basis of low prices for the major pro-
gram crops–wheat and corn (rice prices continued
to be relatively strong for the 1998 crop). The MLA
payments have been administered with the AMTA
payments using the same eligibility criteria. The av-
erage rice MLA payment in 1998 was $1.45/cwt and
the AMTA payment was $2.92/cwt. With a continu-
ation of low wheat and corn and now rice prices in
1999 and 2000, Congress appropriated MLA pay-
ments equal to the AMTA payments. The “double”
AMTA payments in 1999 were $5.64/cwt and will
be $5.42 in 2000 (Table 8).

Nonrecourse loans will continue to be available
to rice producers at a maximum rate of $6.50/cwt.
For the purpose of projections, the contract payment
is assumed to continue at the 2002 rate for the pe-
riod through 2010.

The FAIR Act retains export assistance pro-
grams for rice and other grains. These programs in-
clude Export Credit Guarantee programs (GSM),
Market Access (promotion) Programs (MAP), P.L.
480 food aid, and the Export Enhancement Program
(EEP). The EEP subsidizes exports into markets as
a countervailing policy to unfair export competition.
Export programs have been traditionally important
for the U.S. rice industry, as 20 to 40 percent of an-
nual rice exports have relied upon these government
programs in the past.

Projections of rice production are based upon

planted acreage and yield estimates as influenced by
market returns. Acreage is generally determined by
net returns to producers, while changes in yields over
time are driven by research expenditures. Total U.S.
rice area planted decreased from 3.32 million acres
in 1994 to 3.09 million acres in 1995. Under the new
policy reform, rice acreage declined by 10 percent,
resulting in only 2.80 million acres in 1996. Acre-
age recovered in 1997 to 3.03 million because of
attractive prices, gained some more in 1998 to 3.32
million acres, and is estimated to have increased to
3.56 million in 1999 (second highest on record; the
record was the 3.79 million acres harvested in 1981)
mainly because of attractive rice prices relative to
competing crops. The dramatic acreage increase in
1999, as expected, is price-depressing as indicated
by low rough long grain rice futures prices, which
range from $5.63-$5.91/cwt at the time of this writ-
ing.

The 2000 harvested area is estimated to have
decreased nearly 8 percent to 3.28 million acres (1.33
million ha) in 2000 as producers respond to the
weaker price expectations. Over the longer run, area
harvested is expected to range between 3.3 to 3.4
million acres over the baseline period. These levels
are substantially higher than last year’s baseline
(which projected 2.83 million acres in the year 2000)
because of improved expected returns of rice rela-
tive to other crops (Table 8 and Figure 18). Long
grain harvested acreage increased to 2.74 million
acres in 1999 from 2.61 million in 1998 and is esti-
mated to have decreased 10 percent to 2.46 million
in 2000.

Long grain area is projected to range between
2.5 to 2.6 million acres over the rest of the baseline
period (Table 9). Medium grain acreage, on the other
hand, decreased substantially to 709 thousand acres
in 1998 from 794 thousand in 1997 because of rela-
tive strength of the long grain rice prices in 1997.
The medium grain acreage increased dramatically
in 1999 to 824 thousand acres because of the wide
price premium enjoyed by medium grain over the
long grain as the latter had excessive supply. Me-
dium grain area is projected to decline from the pe-
riod 2000 through 2002, before gradually increas-
ing, recovering to the 1999 level by 2009. For purposes
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of comparison with other countries, Table 11 provides
U.S. rice supply and utilization in metric units.

U.S. rice acreage by state is presented in Table
12 through Table 17 and Figure 19. Arkansas’ total
rice area increased to 1.65 million acres in 1999 from
1.53 million in 1998. Arkansas’ harvested area is
estimated to decrease in 2000 to 1.54 million acres
(623 thousand ha); and would range between 1.54
and 1.66 million acres over the rest of the baseline
period. Arkansas long grain area increased to 1.39
million acres in 1999 from 1.32 million in 1998; and
is estimated to decrease to 1.3 million in 2000. Over
the rest of the baseline period, long grain acreage
would range from 1.31 to 1.40 million. Arkansas’
medium grain area increased substantially to 251
thousand acres in 1999 from 202 thousand in 1998;
and is expected to be in the range of 211 to 257 thou-
sand acres during the rest of the projection period
(Table 12 and Figure 20).

Louisiana’s total rice area increased by 37 thou-
sand acres to 620 thousand in 1998, with all the gains
coming from long grain area (Table 13 and Figure
21). After decreasing slightly in 1999, area harvested
is estimated to further decline to 563 thousand acres
in 2000, before recovering gradually to nearly 595
thousand acres in 2010.

Texas harvested a total of 283 thousand acres
in 1999—24 thousand acres lower than the previous
year—and will expect a further decline in 2000 to
221 thousand acres. Missouri’s rice area increased
23 thousand acres to 140 thousand in 1998, and in-
creased further by 44 thousand acres in 1999. In
2000, Missouri’s acreage is estimated to decline 13
percent to 160 thousand (Table 15).

Mississippi’s harvested acreage increased to 268
thousand acres in 1998 from 238 thousand in 1997
(Table 16); it increased further by 55 thousand acres
in 1999. Mississippi’s area is estimated to decrease
substantially in 2000 to 247 thousand acres.
California’s acreage decreased by 38 thousand acres
to 478 thousand in 1998 as a result of unfavorable
weather, but recovered in 1999 to nearly 535 thou-
sand. For crop year 2000, only California has a pro-
jected increase in acreage—a gain of nearly 19 thou-
sand acres. Thereafter, California’s acreage is pro-
jected to decline, and range generally between 520

and 530 thousand acres.
The average annual changes in total harvested

area by state over the baseline period are as follows:
Arkansas, –6 percent; Louisiana, nearly –9 per-

cent; Texas, –15 percent; Missouri, –13 percent; Mis-
sissippi, –24 percent; and California, nearly +3 per-
cent. Declines in acreage are expected to be offset
partially by yield gains resulting from continued re-
search for rice production (Figure 22). Over the
baseline period, long grain yields are projected to
grow at 0.9 percent per year, while medium grain
yields are projected to grow at 1.0 percent per year.
The average U.S. rice yield decreased to 56.69 cwt/
acre in 1998, mainly owing to unfavorable weather.
Yields recovered slightly in 1999 to 59.08 cwt and
are expected to steadily improve to about 66 cwt by
2010.

In 1998, the higher acreage (6.9 percent above
1997) offset the decline in yield (–3.9 percent), re-
sulting in 2.8 percent increase in production at 188.1
million cwt. Production is estimated to have in-
creased substantially in 1999 to a record of 210.5
million cwt because of marked increases in both acre-
age and yields. This output exceeded the previous
record of 197.8 million cwt in 1994. Lower acreage
is projected to reduce total production to 199 mil-
lion cwt in 2000, before gradually recovering to 224
million by 2010. On the average, long grain produc-
tion is expected to increase 1.7 percent per year, while
medium grain production is expected to increase
nearly 1.6 percent per year over the baseline period.
Figure 23 shows total U.S. rice production by state.

Total U.S. rice supply is estimated to have in-
creased to 243.6 million cwt in 1999 from 226.6
million in 1998, and would range between 250 to
270 million cwt during the rest of the baseline pe-
riod. U.S. rice imports are projected to grow just
under 4 percent per year, driven by the decline in
real international rice prices and the growth in do-
mestic fragrant rice consumption.

Domestic use of rice is estimated to have in-
creased to 120 million cwt in 1999 from 119 million
in 1998. Steady growth is projected over the baseline
period, reaching just under 149 million cwt by 2010
(Figure 24). With a stable population growth of less
than 1 percent over the baseline period (Appendix
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Table 1), the expansion in rice consumption is a re-
sult of increased per capita direct and processed food
consumption. The main processed food uses of rice
are cereals, pet foods, and package mixes. Pet food is
the fastest-growing sector in the processed category.

The increase in food consumption is driven by
growth in income and declining real retail prices,
assuming low levels of inflation over the period (Ap-
pendix Tables 2 and 4). Socio-demographic factors
also have been found to be important in explaining
the expansion in U.S. rice consumption (Gao, et al.,
1995). One of the more important of these variables
that contributes to the increase in direct food use is
the growing Asian and Hispanic population in the
United States. Hispanics account for 10 percent of
total U.S. population, and this segment is growing
at nearly 4 percent per year; the Asian population
accounts for 4 percent of total U.S. population and is
growing at 5 percent annually.

Other components of domestic rice utilization
in the United States include seed use and brewery
demand. Seed demand, which is derived primarily
from rice acres planted, is projected to be flat over
the baseline period. Small growth in brewing demand
is projected on the basis of relatively stagnant growth
in the demand for beer domestically. One important
component of domestic use is the residual (defined
as the sum of unreported use, processing losses, and
estimating errors), which averaged about 7 percent
of domestic use over the last 10 years. Relatively
high levels of residual (about 7-8 percent) are as-
sumed for both 1999 and 2000. These levels are just
under the 1998 level. At this magnitude, it is very
important to have a good estimate of this compo-
nent because it could influence prices, especially for
nontraditional uses of rice. Over the baseline period,
residual is assumed to decrease in importance as
better information becomes available, accounting for
only 3 percent of domestic use by 2005 and beyond.

Exports are estimated to have increased to 87.5
million in the 1999 marketing year, from 85.3 mil-
lion cwt in 1998 and are projected to increase to 89.6
million in 2000. Given the relatively inelastic do-
mestic demand for U.S. rice, the availability of do-
mestic rice supply for exports is projected to grow
only slightly during the rest of the projection period.

There has been a significant shift in U.S. exports from
milled to rough rice, especially over the last four
years. During the period 1990-1993, rough rice ac-
counted for less than 7 percent of total rice exports.
The share of rough rice exports started to increase
dramatically in 1994, accounting for 19 percent of
total rice exports, up from 5 percent in 1993. Over
the period 1994 through 1998, rough rice averaged
about 22 percent of total rice exports. The main rea-
son for this shift was the increased demand for rough
rice from a number of Latin American countries,
notably Mexico, Brazil, Costa Rica, and Venezuela.
Other buyers include Colombia, Ecuador, Panama,
El Salvador, Honduras, Guatemala, and Nicaragua.
These countries prefer to import rough rice to im-
prove utilization of their milling capacity. They en-
courage this situation by setting lower tariffs for
rough rice compared to milled rice imports.

While recent demand for rough rice exports has
slowed because of production recovery in Latin
America, the potential remains promising over the
baseline period. At the expense of the U.S. rice mill-
ing industry, U.S. rough rice is well-positioned to
maintain its competitive edge in this market segment,
not only geographically but because there are only a
very few countries that allow rough rice exports.
There is no other major rice supplier that exports sig-
nificant volumes of rough rice to the world market.

U.S. long grain exports are estimated to have
decreased 3 percent to 68.5 million cwt in 1999 from
70.7 million in 1998, and would remain in the range
of 69-75 million cwt over the baseline period, as real
Thai 5% fob price decline. Medium grain exports,
on the other hand, are estimated to have increased to
18.5 million in 1999 from 14.6 million cwt in 1998,
but would decrease in 2000 to the 1998 level. There-
after, medium grain exports are projected to recover,
reaching nearly 22 million cwt in 2010, mainly as a
result of the increase in exportable supply, which
more than compensates for the decline in real me-
dium grain export price.

The WTO minimum access requirements for
export markets in Japan and South Korea also sup-
port the growth of medium grain exports. Total U.S.
rice stocks in 1999 are expected to increase substan-
tially, i.e., by 62 percent, to 36 million cwt (1.1 mil-
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lion mt, milled) as abundant supply outpaces total
use. The stocks level is projected to decrease to just
under 34 million cwt in 2000, and generally to de-
cline over the baseline period as domestic use con-
tinues to grow. By 2010, ending stocks are projected
to reach around 27 million cwt. Stocks-to-use ratio
would decline from 0.17 in 1999 to 0.11 by 2010,
levels that are historically reasonable.

The nominal U.S. season average farm prices
are estimated to have declined 31 percent in 1999 to
$6.14/cwt from $8.89 in 1998 as a result of a much
larger rice crop and stocks build-up. Long grain
prices are estimated to be significantly lower at $5.25,
while medium grain prices are estimated to remain
relatively firm at $8.59. Recently, U.S. milled prices
have weakened from limited export business, a large
price premium over Thai rice, and record domestic
supplies. The season average price is projected to
recover slightly to $6.24 in 2000 as ending stocks
decline as a result of stronger total use and lower
production.

Thereafter, farm prices are projected to fluctu-
ate between $6.55 and $7.72, assuming normal sup-
ply and demand conditions (Figure 26). The aver-
age long grain farm price is estimated to have de-
creased to $5.25/cwt in the 1999 marketing year
(from $8.56 in 1998) because of excess supply. In
2000, it is expected to recover to $5.70 as a result of
projected lower ending stocks. Long grain prices are
expected to remain in the range of $6.15-$7.45 over
the baseline period.

The average medium grain farm price increased
10 percent to $9.87/cwt in 1998 because of tight sup-
ply, but it is estimated to be lower in 1999 at $8.59
because of increased supply. The average medium
grain price is projected to further decline in 2000 to
$7.45 as a result of a build-up in stocks and would
generally remain in the range of $7.25-8.55 thereaf-
ter (Figure 27). Contrary to the price path in last
year’s baseline, the medium grain farm price main-
tains a premium over the long grain farm price
throughout the entire projection period. Over time,
the price premium is expected to narrow as pro-
ducers respond by reallocating their resources in
favor of medium grain. The medium grain pre-
mium is projected to decline from $3.34/cwt in

1999 to $1.13 in 2010.
The long grain export price (fob Houston) de-

creased to $16.73/cwt (milled basis) in 1998 from
$18.82 in 1997, and is estimated to have declined
further to $13.20 in 1999 before steadily increasing
to just under $18.00 by 2010 (Table 8). The average
premium of the U.S. rice export price over the Thai
price in 1999 is estimated to be $63/ton, 35 percent
lower than the 1998 level, and substantially lower
than the $123 in 1997. This is due to the combined
effects of excess supply-driven decline in U.S. long
grain prices and the mild post-devaluation recovery
in Thai rice prices. The U.S. premium in 2000 is
expected to widen slightly as long grain export prices
recover slightly. Over the long term, the premium is
projected to be relatively stable, assuming no sup-
ply and demand shocks occur.

The medium grain export price (fob Califor-
nia) increased to $21.32/cwt (milled basis) in 1998
from $17.96 in 1997, and is estimated to have de-
clined slightly to $20.77 in 1999 and $19.20 in
2000. The medium grain export price is projected
to decline slightly, generally remaining under $19
over the rest of the baseline period. In real terms,
both U.S. farm and export prices would steadily
decline over the projection period.

China

China’s government policies significantly in-
fluence its rice economy. Economic reforms and
opening of trade to the outside world are central to
China’s development formula. The country’s
economy, which was cooling prior to the Asian eco-
nomic crisis of 1997-1998, showed signs of further
slowdown this past year. This situation is caused by
a combination of factors—declines in consumer de-
mand and exports, downsizing of state-owned en-
terprises (SOEs), industrial inefficiency, and excess
capacity. The Five-Year Plan for 1996-2000 which
noted the importance of non-state and corporate sec-
tors, also reconfirmed the role of SOEs, which still
directly account for 27 percent of total industrial
output and indirectly for a much larger proportion
of GDP—even though one-half of SOEs reported
losses in 1997. The central government is deeply con-
cerned about the effect on social stability of the dis-
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location and layoffs resulting from the closure and
restructuring of noncompetitive SOEs. SOEs report-
edly laid off between 4 and 5 million workers per
year from the period 1996 through 1998, bringing
the SOE workforce down to about 72 million. The Five-
Year Plan prioritizes two key areas—narrowing the gap
between regional incomes, and doubling of GDP dur-
ing 2000-2010 (or a growth of 8 percent per year).
The 7.8 percent real GDP growth in 1998 nearly met
the government target of 8 percent. The damaging
summer floods may have affected the economy, but
no estimate of the impact is available (U.S. Depart-
ment of State, 1998).

China made substantial adjustments to its im-
port tariff schedule in April 1996 and October 1997.
The average import tariff had decreased from over
40 percent in 1995 to 17 percent in late 1997. China,
however, continues to impose barriers to U.S. ex-
ports, although trade-liberalizing reforms are being
undertaken. Liberalization of China’s import regime
has not kept pace with its export-oriented efforts.
Aside from high tariffs, numerous nontariff measures
restrict imports. These include import licensing re-
quirements; import quotas, restrictions, and controls;
tendering requirements; and standards and certifica-
tion requirements. China’s restrictive system of trad-
ing rights severely limits domestic and foreign-
invested enterprises’ ability to directly import and
export. This system raises the cost of imported goods
by channeling imports through fee-collecting Chi-
nese foreign trade companies. In most cases, U.S.
suppliers are unable to sell directly to their ultimate
customer. One difficulty faced by foreign traders is
the lack of published trade-related laws and regula-
tions ahead of implementation. An example would
be the absence of published itemized import quotas
of China, which is very important to foreign and do-
mestic traders. Overall, import growth continued to
slow through late 1997 and into 1998.

China abolished direct subsidies for exports on
January 1, 1991. However, many of the country’s
manufactured exports receive indirect subsidies
through guaranteed provision of energy, raw mate-
rials, or labor supplies; bank loans that need not be
repaid or with preferential terms; and tax rebates
(U.S. Department of State, 1997).

In the early 1990s, the government pursued a
policy toward a free market for grains. But from 1994
to 1996, government policies for greater control over
grain markets were asserted, largely driven by infla-
tionary pressure on food prices, coupled with a de-
crease in area sown to grain and international con-
cerns that China may not be capable of producing
sufficient grain for domestic consumption. The Grain
Bag Policy was initiated in late 1994 and imple-
mented in 1995. This policy gave provincial gover-
nors specific responsibilities for grain supply and
demand at the provincial level. Governors must sta-
bilize grain area and production, increase produc-
tion if necessary for self sufficiency, maintain stock
levels, control grain trade among provinces, and en-
sure adequate supplies at the regional level. The ba-
sic objective is to attain a nationwide aggregate bal-
ance of grain on the basis of regional balance of grain
(Crook, 1997).

The government intervention in the 1994-96
period resulted in expanded grain production in 1997
through 1999. Low prices and large grain stocks in-
voked a further retrenchment in grain policy, with
government procurement regaining a larger share of
farmer marketings and the free market channels ex-
periencing reduced market share. China’s grain
policy has changed substantially over the past year.
The government is reportedly moving toward more
market orientation again in its grain sector. Contrary
to the government’s previous practice of actively
buying grains and holding them in storage to main-
tain farm prices, in 1999 the government tried to re-
duce grain stocks by lowering procurement prices
and volume, and selling on the domestic market. As
a consequence, prices fell to near world levels, which
augurs well with China’s preparation for entry into
the WTO. With the new grain policy and lower grain
prices, rice farmers are responding by reducing plant-
ing. The new grain policy emphasizes quality over
quantity, encouraging farmers to grow higher qual-
ity rice varieties and to reduce planting of low qual-
ity varieties. The government will no longer buy the
lower-quality early-season rice varieties at protected
prices in most of the Southern provinces.

China’s rice production has an early, middle,
and late crop. The middle crop or single crop is the
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largest, with 40 to 45 percent of the production. The
remainder of production is during the early and late
seasons, which are nearly equal in output. Long grain
rice is grown in the Southern provinces and along
the Yangtze River. Long grain accounts for approxi-
mately 70 percent of rice production, and medium
grain the rest. The early long grain crop accounts for
about 20% of total rice area. Medium grain rice is
grown north of the Yangtze River (Crook, 1996).

Following two years of declining production,
rice harvested area started to increase in 1995, reach-
ing 31.8 million ha in 1997 from 30.3 million in 1994,
partly because of favorable government policies and
market prices. The area harvested in 1998 declined
to 31.2 million ha owing to unfavorable weather. Area
in 1999 recovered slightly to 31.3 million ha, but is
projected to decrease steadily to 30.7 million by the
end of the baseline period. One reason for this de-
crease is the decline in real procurement prices, with
the annual change in the Consumer Price Index rang-
ing from 3.4 to 5.5 percent over the same period.
Real input prices remain stable.

Rice yields in China are influenced by the free-
market price and the flow of the new technologies,
as well as by government price policies. The gov-
ernment promotes research in producing high-yield
rice varieties. Currently, Chinese scientists have re-
ported a new high-yield variety that will yield 13.26
mt per ha in test plots and maturity yield of 120 days
(USDA/FAS, 1997 and 1998). Yields are projected
to recover slightly to 4.50 mt per ha in 1999 from
the weather-affected level of 4.46 mt in 1998, and
steadily increase to 4.91 mt by 2010 (an annual
growth of 0.8 percent). The decline in area in 1998
pulled total production during the year down to 139.1
mmt from 140.5 mmt in 1997. This production short-
fall caused China to cut its exports during the same
period. Production recovered in 1999 to 141.0 mmt
and declined over the next couple of years before
increasing steadily to 150.6 mmt by 2010, as yield
growth compensated for the decline in area. (Table
18 and Figure 28). Off-farm employment has be-
come a problem for China’s grain production as
farmers find better-paying industrial jobs and ru-
ral industrial development uses an increasing
amount of farmland.

Chinese annual per capita rice consumption is
projected to remain relatively flat in 1999 at 110.3
kg, and would decline slightly to 109.2 kg by 2010.
With a negative income elasticity, per capita con-
sumption declines slightly as real income grows. Real
GDP is projected to grow between 6.3 to 7.7 percent
during the projection period, the fastest growth rate
among the rice economies.

Total rice consumption is expected to maintain
a modest growth based on population growth (0.8
percent in 1999 and slowing to 0.6 percent by 2010).
However, on a per capita basis the Chinese are ex-
pected to consume less rice in favor of a more diver-
sified diet as their incomes grow. With rising in-
comes, Chinese consumers are becoming conscious
of rice quality. Southern Chinese, who previously
preferred long grain rice, have begun consuming
more medium grain rice, which is more flavorful and
higher in quality (USDA/FAS, 2000).

In 1994, rice exports were banned, and local
governments were given authority to set ceiling
prices. The country was a net importer of 1.97 mmt
rice in 1994 as a result of a weather-related produc-
tion shortfall. China became a net rice exporter of
around 600 thousand mt in 1996. Net exports in-
creased substantially to 3.2 mmt in 1997 before de-
clining to 2.2 mmt in 1998. China’s net exports of
rice in 2000 are projected to decrease because of a
combination of lower output (both area and yields
are projected to be slightly lower) and continued
strength in domestic consumption.

China is expected to continue to be a net rice
exporter over the next decade, with net exports rang-
ing between 700 thousand to 1.2 million mt. China
exports both long grain and medium grain rice, with
long grain accounting for more than half of total
exports. Its main export destinations in 1999 were
Indonesia, Ivory Coast, Philippines, and Cuba. Thai-
land dominates China’s official rice imports, and
Vietnam, which borders China, dominates unofficial
trade. Ending stocks are projected to range from 20
to 27 mmt over the baseline period.

India

India’s economy continues to perform well, and
long-term prospects remain promising. Economic
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reforms since 1991 have helped the country achieve
significant macroeconomic stability and a moderate
degree of liberalization of its trade, investment, and
financial sectors. Real GDP grew at 5.5 percent in
1999 and is expected to gain 6.0 percent in 2000,
and would continue growing at a rate of 6 to 6.7 per-
cent over the baseline period. Growth has slowed
recently because of falling demand, high real inter-
est rates, political uncertainty, and secondary effects
from the Asian economic crisis. The United States
continues to be the largest investor in India and its
biggest trading partner. The country has used ex-
change rate policy to improve its export competi-
tiveness. However, some concerns remain about in-
adequate infrastructure and chronic large budget
deficits. U.S. trade has benefitted from significant
reductions in India’s import licensing requirements,
with imports from the United States increasing to an
estimated $3.5 billion in 1997-98 from $2.0 billion
in 1991-92. (U.S. Department of State, 1998).

India is experiencing a trend of diverting area
from food grains to commercial crops. While area
planted to wheat and coarse cereals declined, oil-
seeds area is estimated to have increased. Reduction
in the use of fertilizers and the cumulative effect of
unbalanced nutrient use over the years have also
caused a decline in productivity.

India harvests more rice area than any other
country, and it has the second largest production of
any country, following China. The area harvested in
1999 decreased slightly to 44.5 million ha from 44.6
million in 1998 because of favorable weather, and it
is projected to increase slightly to 45.1 million by
the end of the baseline period (Table 19 and Figure
29). The increase is also driven by technology and
infrastructure development, which is partly offset by
the decline in real farm harvest price.

India is subdivided into four distinct regions—
North, South, East, and West.2 In 1999, 19.4 million

ha were estimated to have been harvested in the East-
ern region (which is equivalent to 43.5 percent of
the total), 9.2 million in the Northern region (20.6
percent), 8.0 million in the Southern region (18.0
percent) and 7.9 million in the Western region (17.8
percent). Most of the increase in area occurs in the
Western region, with area growing just under 0.5
percent per year. By 2010, the Western region is pro-
jected to harvest about 8.3 million ha, which would
account for 18.4 percent of total.

The use of hybrid rice is gaining popularity in
India, and several research institutions have success-
fully developed highly promising hybrids. Increas-
ing use of hybrid rice is observed in Punjab; Haryana
and Western Uttar Pradesh in North India; and in
Andhra Pradesh, Karnataka and Tamil Nadu in the
South. The Indian Council of Agricultural Research
(ICAR) projects that the area planted in hybrid rice
will expand substantially over the next few years,
from under 100 thousand ha to nearly 5 percent of
total rice area. ICAR has developed seven location-
specific hybrid rice varieties, in addition to the six
being marketed by private companies. The Indian
Agricultural Research Institute in New Delhi has also
developed the first nuclease-bred variety (PNR 381)
for the upland areas of the country. The early-matur-
ing, semi-dwarf rice gives superior grain quality and
is resistant to multiple pests and diseases of rice. PNR
381, which is widely used in Uttar Pradesh, is found
suitable both as a direct-seeded crop in rain-fed up-
land areas and as a transplanted crop in irrigated ar-
eas. The Central Rice Research Institute of Cuttack
has also released four new high-yielding rice variet-
ies suitable for different areas in Orissa. Lastly, In-
dia plans, through its national rice biotechnology
network, to develop hybrid rice using biotechnol-
ogy to improve yields. These developments indicate
India’s strong resolve to use technology as the
country’s competitive edge in its rice industry in the
long run.

More than half of India’s rice crop is rain-fed.
Hence, it is highly dependent on monsoon rains. The
country has had favorable weather over the last 10
years, boosting its production. Rice yields are re-
sponsive to changes in fertilizer prices and the adop-
tion of high-yielding varieties. National average rice

2 Eastern Region; Assam, Orissa, Tripura, West Bengal,
Bihar. Northern Region; Haryana, Haimachel, Pradesh,
Punjab, Uttar, Pradesh, Delhi, Madhya. Southern Region;
Karnataka, Kerala, Tamilnadu, Andhra Pradesh. Western
Region; Gujarat, Pradesh, Maharashtra.
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yields are projected to increase at an annual rate of
nearly 1.4 percent, from an average of 1.89 mt per
ha during the 1996-98 period to 2.27 mt by 2010.
Total production is projected to increase to 102.4 mmt
in 2010 from 86.5 mmt in 1999.

India’s national average per capita rice con-
sumption is projected to increase slightly to 82.8 kg
in 2010 from 82.5 kg in 1998. By region, the annual
changes in per capita consumption are as follows:
North (flat); South (+0.08 percent); East (flat); and
West (+0.14 percent).

 Total consumption is projected to grow steadily
as a result of population growth (1.7 percent in 1999
and decreasing to 1.4 percent by 2010) and income
growth (5.5 percent in 1999 and increasing to 6.7
percent by 2003 before declining to 6.0 percent by
2010). Total consumption is projected to increase to
83.6 mmt in 1999 from 81.2 mmt in 1998, and in-
creases steadily to nearly 97.8 mmt by 2010, a growth
of nearly 1.6 percent per year. The food processing
industry is one of the major growth sectors in India.
REI Agro, Ltd., of Calcutta has built a Rs218-million,
72-thousand mt/year basmati rice processing plant
at Bewal in Haryana. Its output is intended for ex-
port to USA, Korea, Europe, Japan and Australia.

Central and state governments still regulate the
prices of most essential products, including food
grains, sugar, edible oils, basic medicines, energy,
fertilizers, water, and many industrial inputs (U.S.
Department of State, 1997).  India uses procurement
prices and open market sales programs to stabilize
prices. Many basic food products are under a dual
pricing system: some output is supplied at fixed
prices through government distribution outlets
(termed “fair price shops”), with the rest sold by pro-
ducers on the free market. Prices in government out-
lets are usually regulated according to cost-plus
formulas—some of which have not been adjusted in
more than a decade (U.S. Department of State, 1998).
The fixed procurement prices set by the government
serve as price floors for producers. A procurement
price prevents substantial declines in the rice price,
while the open market sales program prevents sig-
nificant increases in price. While farmers are not re-
quired to sell their paddy to the government at the
support price, harvest prices typically fall below the

support in the major rice-growing states of Punjab
and Haryana, prompting farmers to sell to the Food
Corporation of India or other government procure-
ment agencies. The procured paddy is custom-milled
and distributed through the government-run Public
Distribution System. A large portion of the procured
paddy comes from millers who are required to sell a
portion (ranging from 50 percent in Andhra Pradesh
to 75 percent in Punjab and Haryana) of their milled
production at a government-established rate or
“levy.” Levy prices vary by state and are linked to
the procurement (support) price and milling costs.
Increases in support prices are expected to move the
open market prices higher, potentially affecting the
competitiveness of Indian rice in the world market
(USDA/FAS, 1999).

The minimum export price was eliminated for
both basmati and non-basmati rice in 1994. In 1995,
the government fixed the sales price of rice exports
at the open market price. India has used exchange
rate policy to improve its export competitiveness.
While most of the direct export subsidies have been
phased out, numerous indirect subsidies remain.
These include export promotion measures such as
exemptions or concessional tariffs on raw materials
and capital inputs and access to special import li-
censes for restricted inputs. Export earnings are tax-
exempt. Commercial banks also provide export fi-
nancing on concessional terms (U.S. Department of
State, 1997 and 1998).

India was the world’s third largest exporter of
rice in 1998, improving from its fourth rank in 1997.
Its primary rice export destinations are Saudi Arabia,
United Arab Emirates, United Kingdom, Kuwait, the
United States, Bahrain, Sri Lanka, and Oman. Rice
exports increased dramatically in 1994, amounting
to 4.2 mmt, as the country relaxed its export quota
in response to substantial production and stock build-
up. Net exports decreased slightly to 4.0 mmt in 1995
but declined substantially to 2.1 mmt in 1996, be-
fore recovering to 3.3 mmt in 1997 and 1998. In the
1995 marketing year, India exported basmati rice
valued at Rs8.5 billion, and non-basmati rice worth
Rs37.2 billion. Exports are projected to substantially
decline to 1.2 mmt in 1999 as weak international
prices and strong support for domestic prices limit
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export prospects for non-basmati rice. However, In-
dia is projected to remain a major rice exporter over
the next decade, with sustained average annual ex-
ports of 3 to 4 mmt.. Exports are driven mainly by
excess rice supply. The Indian government’s deci-
sion to fully enforce a rule that requires rice millers
to sell about 75 percent of rice to state-run food agen-
cies may have a dampening effect on the country’s
rice exports. The government has decided to fix ex-
ports of food grains at 2 percent of India’s produc-
tion every year to give higher priority to domestic
food security requirements. At present, there is no
quantitative ceiling on the export of rice from pri-
vate stocks, but the ceiling is imposed on non-basmati
rice exported from the stocks of the Food Corpora-
tion of India.

India, together with Pakistan, has a duopoly
over basmati rice exports. The two countries are the
only significant producers of high-quality basmati
rice in the world. Basmati rice accounts for only 1
mmt, or 5 percent of the total world rice trade. The
government of India plans to introduce futures trad-
ing in basmati rice and non-edible commodities.

With the strong domestic consumption being
supported by favorable production, ending stocks are
projected to remain between 9 to 13 mmt over the
baseline period. The Indian government may decide
to impose quantitative restrictions on stocks of non-
basmati rice exported on private account which are
now under open general license. The relatively low
level of the country’s food grain stocks in the cen-
tral pool, due to a decline in procurement, has been
a cause for concern.

Pakistan

The government that assumed office in Febru-
ary 1997 has emphasized tax and tariff reforms, gov-
ernment and public enterprise restructuring and
downsizing, financial sector reform, and exchange
market reform. Economic performance since Feb-
ruary 1997 has been mixed, with the general
economy remaining sluggish and the outcome of
important reforms remaining in doubt. Pakistan’s real
GDP growth declined to 1.3 percent in 1997 (from
5.2 percent in 1996), in part because of the poor cot-
ton crop and a decrease in manufacturing output.

Growth recovered in 1998, at 4.7 percent partly be-
cause of the improved terms on structural adjustment
loans provided by the International Monetary Fund
(IMF) in October 1997. By late 1998, however,
Pakistan’s economy was in financial crisis. Follow-
ing the Pakistan-India nuclear tests of May 1998,
the country’s macroeconomic situation deteriorated
despite favorable agricultural growth and low infla-
tion. Foreign exchange receipts declined from ex-
port sales, worker remittances, and private capital
investment. As early as July 1998, Pakistan’s gov-
ernment made a policy decision to enter technical
default with some official creditors by delaying pay-
ments and accumulating arrears. By late November
1998, official foreign exchange reserves had fallen
to $400 million. Barely able to sustain minimum
essential debt service payments, the government of
Pakistan was faced with one of the world’s lowest
private investor confidence and sovereign credit rat-
ings. Until mid-1998, Pakistan had had an excellent
record of honoring external debt obligations, even
during periods of tight financial situations. The coun-
try remains dependent on foreign donors and credi-
tors to meet its financing needs. Real GDP growth
is estimated to be 4.3 percent in 1999 and is pro-
jected to range between 5 and 6 percent over the
baseline period.

Pakistan continued a managed floating ex-
change rate system until July 21, 1998. The exchange
rate was determined according to a managed float,
with the State Bank of Pakistan making adjustments
against a basket of major currencies. The U.S. dol-
lar is used as an intervention currency to determine
other rates. Government authorities devalued the
rupee by 8.7 percent in October 1997 in the face of
domestic inflation, declining exports and foreign ex-
change reserves, and perceived overvaluation rela-
tive to competitors’ currencies (U.S. Department of
State, 1997). From July 22, 1998, the government
introduced a multiple exchange rate system compris-
ing an official rate, a floating interbank rate (FIBR),
and a composite rate. The official exchange rate con-
tinued to tie the rupee to the dollar. The FIBR is an
attempt toward a market-determined exchange rate
system. Before the 1998 financial crisis, Pakistan
significantly liberalized foreign exchange controls
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(U.S. Department of State, 1998). In recent years,
Pakistan has implemented significant trade reforms.
Import licenses have been abolished on all “freely
importable” goods since July 1993.

On rice, the basic government policy is to in-
crease production through improved yields and gov-
ernment support prices, which are adjusted annually
to keep pace with increased costs of production. The
government support prices are announced prior to
the planting season. They are assumed to increase
steadily over time in real terms.

Although the government announces the pro-
curement price, which acts as a support price, it has
not procured rice since 1995. Increases in consumer
prices are expected to stabilize at 9.4 percent by 2003,
from 9.7 percent in 1999 (Appendix Table 4).

Rice production in Pakistan consists of two
main varieties—basmati and IRRI-adapted high-
yield long grain varieties. The share of basmati rice
is expected to remain steady at 52 percent of total
rice area, with the remainder accounted for by IRRI
and other local varieties. Rice is not a subsistence
crop, but a cash crop grown for export. Rice is the
third largest crop after wheat and cotton. Rice culti-
vation usually follows the wheat crop. Cotton and
rice are substitute crops; for example, rice area was
up slightly in 1997 because of pest and disease prob-
lems in cotton production in the Punjab province.
Two major areas of rice production are Punjab prov-
ince, with 60 percent of the total rice area, and Sind
province, with 31 percent. Approximately 84 percent
of Punjab province is basmati rice, and 90 percent of
Sind province is IRRI rice (USDA/FAS, 1998).

The rice area harvested in Pakistan is projected
to stay around 2.5 million ha over the baseline pe-
riod (Table 20 and Figure 30). Rice yields in Paki-
stan are responsive to input prices and the adoption
of high-yielding varieties. Yields/ha in 2000 are ex-
pected to decrease slightly to 1.95 mt per ha from
2.04 mt in 1999 and increase steadily to 2.20 mt by
2010. Following the yield trend, total production is
projected to increase steadily from 4.7 mmt in 1998
to 5.6 mmt by 2010.

Annual per capita consumption of rice in Paki-
stan is lower than in other Asian countries, at 19.2
kg in 1999, and is projected to be relatively stagnant

over the next decade. However, a relatively high
population growth rate (2.2 percent in 1998 and slow-
ing to 1.7 percent by 2010) results in an increase in
total rice consumption from 2.6 mmt in 1998 to
3.3 mmt by 2010.

Pakistan, the world’s fifth largest rice exporter,
is projected to maintain exports at the 2-mmt level
over the next decade. Recent news sources indicate
that Pakistan’s rice exporters may have some diffi-
culties as some of its primary buyers impose import
duties. These include Indonesia (30 percent duty),
Sri Lanka (25 percent duty), and Madagascar (15
percent duty and 15 percent value-added tax). Paki-
stan is also facing strong competition from China, its
major competitor in the Indonesian market.

Rice is the country’s second leading source of
export revenues. Rice exports typically consist of 75
percent IRRI rice and 25 percent basmati rice. There
is no subsidy or tax on rice exports. Exporters com-
pete in the open market for exportable supplies. The
country’s top IRRI rice export destinations in 1998/
99 are Africa NES (26 percent), Bangladesh (16 per-
cent), Indonesia (14 percent), Kenya (6 percent), and
South Korea (5 percent). Major destinations for
basmati rice are Dubai/UAE (35 percent), Saudi
Arabia (13 percent), Oman (9 percent), the UK (5
percent), and Kuwait (4 percent).

Ending stocks are projected to generally remain
in the range of 900 thousand mt to 1.2 mmt over the
baseline period.

Myanmar (formerly Burma)

Myanmar is moving away from a centralized
economy and trying to re-enter the world commu-
nity after more than three decades of economic iso-
lation. The economy has potential, given its rich natu-
ral resources and relatively low-wage labor, but still
considerable political constraints exist. More than
50 percent of its population is within the working
ages of 15 through 59. Private corporations are now
permitted to participate in infrastructure development
projects. More than half of Myanmar’s GDP and half
of its foreign exchange earnings come from agricul-
ture, forestry, fishing, and livestock.

A number of foreign investments in Myanmar will
have direct benefits to the country’s rice industry.
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Singapore, recognizing Myanmar’s potential, invested
$584 million in the country by the end of 1995—which
accounted for 22 percent of Myanmar’s total foreign
investments that year. Foreign investments are go-
ing to 36 projects, including one aimed at improv-
ing the output of the country’s fragrant rice variet-
ies. Marubeni Corporation has been working on a joint-
venture with the Myanmar government to produce rice
for animal feed. The rice feed is planned to be exported
to other Asian countries beyond the year 2000.

Myanmar was once the dominant rice export-
ing country in the world, accounting for nearly three-
fourths of the world rice exports in the first half of
this century. Production was severely disrupted by
World War II. Thereafter, Myanmar’s exports became
less dependable under intervention policies of the
new independent government.

Rice production in Myanmar is one to the most
diversified in Asia. Approximately 52 percent of the
rice area is rain-fed lowland, 24 percent is deepwater
rice, 18 percent is irrigated lowland, and about 6
percent is upland, which is typically slash-and-burn
methods used for subsistence production. Irrigated
rice in the dry season has been expanding, and tradi-
tional methods such as Taungya, shifting cultivation
on hillsides, has been declining (Young, et al., 1998).

The government of Myanmar has maintained a
quota system that requires farmers to sell 12 baskets
(20.9 kg/basket) of rice to the government at a pro-
curement price below the market prices. In late 1997,
a new procurement system was proposed by the gov-
ernment that allows higher prices and also targets trad-
ers and millers for procurement and not just farmers.

The Ministry of Agriculture (MOA) had very
ambitious plans for expanding rice area. In 1995,
the country implemented a policy requiring two wet-
season rice crops on all designated rice land. In April
1996, MOA announced plans to expand monsoon
paddy area by 800,000 ha within its second five-year
plan period; this would come from culturable waste
lands, fallow lands, and reclaimed lands. But in 1997
the MOA realized that it lacks sufficient input sup-
plies for this expansion in new area. The new policy
emphasizes improving yields. But because of a short-
age of foreign currency, there has been a lack of urea
fertilizer for the rice crop (USDA/FAS, 1997 and

1998). The government made policy changes in 1998
that are expected to benefit the country’s rice indus-
try. Local entrepreneurs are now permitted to reclaim
wetlands, virgin lands, and vacant lands to grow rice
and other cash crops. The government also allowed the
private sector to export half their rice production.

Following the current support policies and a
more conservative government expansion in irrigated
rice area than previous year’s forecast, the total har-
vested area is projected to increase to 6.13 million
ha by 2010 from 5.60 million ha in 1998 (Table 21
and Figure 31). The government has developed 800
thousand ha of summer (second crop) irrigated rice.
An additional 750 thousand ha is planned to be
brought into production over the next decade. Aver-
age yields/ha are projected to increase steadily by
1.2 percent per year to 1.88 mt by 2010 from 1.66
mt in 1998. As a result, total production is projected
to grow steadily to 11.5 mmt in 2010 from 9.3 mmt
in 1998. Production in 1997/1998 was lower because
of a number of factors including heavy flooding in a
number of regions, pests, disease problems, inferior seed
qualities, shortage of fertilizer, and even low water lev-
els for the second crop in the Irrawady River Delta.

Total rice consumption is projected to increase
slightly to 9.33 mmt in 1999 from 9.28 mmt in 1998.
Consumption will continue to increase steadily to
10.9 mmt by 2010 as a result of population growth
of 1.5 percent and income growth of nearly 2.5 per-
cent per year. Annual per capita consumption ranges
from 192 to 194 kg over the baseline period. Per
capita consumption, however, may be overstated
because of the existence of a substantial amount of
unreported trade with China and various ethnic tribes
along the borders with Laos and Thailand.

While Myanmar is an emerging major exporter
in the international rice market, current trade pro-
jections are substantially lower than the government’s
original targets, as production is unlikely to be at-
tained based on the evidence of the past four years.
An increase in exports is driven mainly by avail-
able supply.

Rice imports and exports are controlled by the
GOM agency Myanmar Export Import Services
(MEIS). Rice cannot be exported by the private sec-
tor. MEIS establishes export targets on the basis of
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production data from the MOA. Recently, MEIS has
lowered export targets because of unreliable data for
production and the risk of causing a domestic short-
age and increasing the retail price of rice. Rice is the
staple food, and the price of rice is a politically sensi-
tive issue. The government needs to maintain sufficient
supplies to provide government employees and mili-
tary personal subsidized rice (USDA/FAS, 1998).

Exports are estimated to have reached 150 thou-
sand mt in 1999 and are expected to be 197 thou-
sand in 2000; they are estimated to continue to im-
prove over the rest of the baseline period—reaching
692 thousand mt by the year 2010. Exports in 1996
(15 thousand mt) and in 1998 (56 thousand mt) were
the lowest for Myanmar since 1972, when exports
were 152 thousand mt. From 1990 through 1995,
net exports averaged 352 thousand mt/year. Ending
stocks are projected to be generally in the range of
600 to 800 thousand mt over the baseline period.

The future time frame for increased rice pro-
duction and export is difficult to project for Myanmar,
as governmental intervention in the rice sector dis-
torts operation of the free market and the serious fi-
nancial problems faced by the government constrain
economic development. Despite these constraints,
the present government appears to be committed to
increasing rice production and export. The rate of
expansion in the future will depend largely on the
government’s continued willingness and ability to
invest in the rice sector by improving the infrastruc-
ture as well as providing adequate economic incen-
tives for rice production. Although the present pro-
curement price does not cover production cost, the
government offsets this apparent inequity to some
degree by providing subsidized inputs. This inter-
vention has been reduced over time, as the procure-
ment requirement is now only about 12 percent of
production. On the other hand, the free-market price
for remaining paddy appears to provide a strong in-
centive for rice production, e.g., it was over three
times the reported farm production cost/mt in 1995.
Thus the current main constraint to expanding pro-
duction seems to be the poor infrastructural support
system, including continued problems with the timely
and sufficient supply of key inputs for high-yielding
varieties, such as chemical fertilizers (Young, Cramer

and Wailes, 1998).
The major factors, other than market price, that

will determine rice production within the next de-
cade are (1) continued irrigation and drainage de-
velopment to expand the area of dry-season paddy
and to support multi-cropping; (2) increased use of
high-yield varieties, which now account for only
about half of rice production; and (3) increased use
of chemical fertilizer and other modern inputs to
achieve higher yields. In the long term, the irriga-
tion and drainage development potentially could be
increased to cover virtually all of the rice produc-
tion areas, multi-cropping potentially could be in-
creased to cover three crops per year, more land
area could be reclaimed or converted from waste-
land to possible rice cultivation (Young, Cramer
and Wailes, 1998).

Vietnam

Agricultural production in Vietnam was collec-
tivized from 1976 to 1981. Agricultural output was
quite low. From 1982 to 1987, a contract system was
utilized. Farmers had contracts with cooperatives to
produce a specific quantity. Production in excess of
the contract was consumed or sold to private trad-
ers. Vietnam’s transition to family farming (1988-
92) from the contract system (1982-87) supported
the agricultural liberalization efforts and provided
incentives to producers. Farmers were assigned long-
term leases on their land, and the land rights were
transferable. Farmers were no longer required to sell
a part of their production to the state at prices below
those prevailing in the market. The rice retail market
was privatized. Food grain subsidies to government
employees and army personnel were eliminated.

Vietnam is attracting foreign investment on sev-
eral fronts—strengthening the foundation of its on-
going economic growth, especially its agricultural
sector. Novartis, one of the first major companies to
invest in the country, has started a new agrochemi-
cal and pharmaceutical complex in Dong Nai prov-
ince, near Ho Chi Minh City. The facility is intended
to package crop protection chemicals and pharma-
ceutical products to be marketed in the country. The
products include Tilt®, a fungicide, and Sofit®, a
herbicide for rice. Tomen Corporation has a loan
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agreement of US$215 million to the Vietnam Chemi-
cal Corporation to build the first phosphate fertilizer
plant in Vietnam. The production capacity of the plant
is 330 thousand mt/year of fertilizer intended for rice
production.

Rabobank Nederland, one of the world’s larg-
est banks with US$175 billion in assets, has set up
an office in Ho Chi Minh City and intends to pro-
vide finance, market analysis, and other services “to
help Vietnam become a major agricultural producer.”
There are now three Dutch banks with operations in
Vietnam, helping to support 27 Dutch projects in-
volving a total investment of US$447 million.
Rabobank, however, is the first Dutch bank to con-
centrate on agribusiness in the country.

Vietnam’s rice industry is also attracting direct
investments. Mitsui & Co., Ltd., (Japan) and two
Hong Kong partners (Golden Resources Develop-
ment International, Ltd., and the Bank of East Asia)
have established a joint venture, Vietnam Resources
Rice Processing Industry, to produce refined rice for
export. Golden Resources is said to have 70 percent
of Hong Kong’s retail rice market and initiated the
joint venture to diversify its rice supplies. Equity is
divided with four regional municipalities taking 51.5
percent and the foreign companies, 48.5 percent. The
US$10 million project established in My Tho, a
major urban center in Mekong Delta, has an initial
full processing capacity of 90 thousand mt of rough
rice. It will be expanded to 180 thousand mt/year by
2000. The Vietnamese government also has approved
a US$2 million investment project for a rice drying
system with a capacity of 1 mmt. Another US$18-
million project is being undertaken by the govern-
ments of Vietnam and Denmark to develop the mill-
ing system in Thai Binh, Soc Trang, and Can Tho
provinces. Vietnam has 5,000 rice mills with a total
annual capacity of 10 mmt of rice; it has facilities
that can husk, sort, and polish rice with a capacity of
2.3 mmt/year.

Rice production in Vietnam has increased rap-
idly over the last decade as a result of the economic
reforms instituted by the government, as well as ex-
panded use and improvements in technology. One
of the major catalysts of the country’s march toward
progress is a socioeconomic development plan for

the Mekong River Delta that will cost US$6 billion
over the next five years and US$28 billion over the
following 10 years. The 39,600-km2 delta contrib-
utes 60 percent of the country’s food output and half
of its rice exports.

Growth in Vietnam’s rice-growing area in the
Mekong River Delta over the last decade has resulted
from improved irrigation systems, use of new rice
varieties, and improved technologies in rice produc-
tion. These factors enabled Vietnam to consistently
produce exportable surplus and become a major
player in global rice trade.

Rice accounts for 70 percent of the delta’s 2.6
million ha of agricultural land. The goals of the plan
are to upgrade the delta’s food production through
intense cultivation and to improve the quality of rice.
The country’s Ministry of Agriculture and Rural
Development has implemented a US$120 million
program to improve the quality of the country’s rice
for the period 1997 through 2000. The focus will be
on boosting capacity and upgrading facilities for dry-
ing, husking, screening, and preserving. Another as-
pect of the program is standardizing and integrating
the collection and processing system, which is pres-
ently done by the private sector. The country’s Plan-
ning and Investment Ministry is to use a $20-million
grant from the Danish government to improve rice
quality and limit postharvest losses.

Given the favorable developments on the sup-
ply side, a high growth rate in rice production is ex-
pected to continue in Vietnam throughout the pro-
jection period. One production concern is the pen-
etration of salt water, which occurs when water level
in the Mekong is low. Despite some drought and sa-
linity problems in the Mekong River Delta in 1998,
Vietnam’s total area harvested increased to 7.57 mil-
lion ha in 1998 from 7.38 million in 1997. Area de-
creased slightly in 1999 to 7.60 million ha, but would
grow steadily to 7.85 million by 2010 (Table 22 and
Figure 32). Yields/ha are projected to continue to
increase steadily from 2.65 in 1998 to 3.11 mt by the
end of the baseline period—or an annual growth of
1.4 percent. Total production is projected to be 20.3
mmt in 1999 and would grow steadily by 1.9 per-
cent annually, to 24.4 mmt by 2010.

Per capita rice consumption is projected to de-
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crease gradually to 209.5 kg in 2010, from 211.5 kg
in 1999. However, total rice consumption is expected
to grow steadily from 15.6 mmt in 1998 to 18.6 mmt
in 2010 due to population and income growth.

Vietnam is emerging as a major world rice ex-
porter, and has overtaken India and the United States
as the second biggest rice exporter over the last three
years. Major destinations in 1999 include Indone-
sia, Africa, Iraq, and the Philippines. An unfavor-
able factor for Vietnam is Indonesia’s recent deci-
sion to halt the lucrative small-vessel direct ex-
ports (largely private-sector trade) from the
Mekong River Delta to major Indonesian ports.
The government has approved a rice export quota
of 4.3 mmt for the year 2000.

The country limits rice exports by a licensing
system, but it has been pressured to liberalize export
trade. The country has relaxed the state’s monopoly
on rice trade by allowing private companies to sell
grain abroad. The government has recently allowed
companies that are not among the 47 government-
designated rice exporters to make direct exports un-
der certain conditions. Two major conditions are that
prices should be as good or better than those offered
by designated companies and exports should be to
new markets. It is also considering replacing its rice
export quotas with a system of export taxes to make
the rice sector more flexible and competitive in in-
ternational markets. In order to boost exports, the
government may set aside special areas for the pro-
duction of rice for export. In the Red River Delta,
about 100 thousand ha will be reserved to develop
improved strains of hybrid rice for export. By the
year 2000, close to 1 million ha will be set aside in
Dong Thap, An Giang, Soc Trang, Can Tho, Long
An, and Tien Giang provinces for rice production.
Poor quality is identified as a major threat to the com-
petitiveness of its exports and the reason that Viet-
namese rice has a lower price than that from other
countries. In order to help improve quality, the gov-
ernment is also considering establishing a $20.5 mil-
lion rice exporting center in Binh Khanh commune,
Can Gio province. It has a capacity of 3.7 mmt of
rice per year, and would include a plant to process
bran and rice husks. Currently, while the southern
part of the country produces 11.0 mmt/year of rough

rice, its milling facilities could process only 1.3 mmt
of high-quality rice per year. The rest is crudely pro-
cessed by farmers, leading to quality problems.

Rice exports of Vietnam are estimated to have
declined 13 percent in 1999 to 3.9 mmt and are ex-
pected to increase just slightly in 2000 because of
competition from Thailand. Thereafter, exports are
projected to increase steadily to 5.7 mmt by 2010 as
domestic output continues to increase as a result of
steady improvement in yields. Indonesia’s recently
imposed import tax on rice has affected trade in Viet-
nam unfavorably. The government of Vietnam has
recently allowed more companies to make direct
exports, provided that prices are competitive or bet-
ter than those offered by designated companies, and
exports to new markets. Another recent proposal
being considered by the government is providing
interest-free loans to exporters. Effective April 1,
2000, import licences are no longer required on ag-
ricultural goods, except for vegetable oils and re-
fined and unrefined sugar. On the rice quota, the
country accepted the proposal from IMF and World
Bank on allowing greater participation of the pri-
vate sector in rice exporting starting January 1, 2001.

Inadequate information on rice stocks is re-
flected in an assumption of zero change over the fore-
cast period.

Australia

The Australian economy is enjoying its sixth
year of consistently strong growth, accompanied by
low inflation and low interest rates. So far, the Asian
economic crisis has not significantly affected
Australia’s economic growth. Real GDP grew by 2.8
percent in 1996, 4.0 percent in 1997 and 4.7 percent
in 1998. The growth is estimated to have slowed in
1999 to 4.3 percent, but would recover to 5 percent
in 2000. The country’s economic growth is projected
to stabilize around 6 percent over the baseline pe-
riod. While inflation is well under control (in fact,
deflation occurred in 1997 at –0.2 percent, the first
in 35 years), the unemployment rate remains high,
i.e., over 8.0 percent. While Australia’s economy is
dominated by its services sector (65 percent of GDP),
agricultural and mining sectors (9 percent of GDP
combined) account for the bulk (57 percent) of the
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country’s goods and services exports.
Australia harvested 141 thousand ha of rice in

1997, a decrease of 25 thousand ha from 1996, be-
cause of a shortage of irrigation water. Area recov-
ered in 1998 at 152 thousand ha, but again decreased
substantially to 130 thousand ha in 1999. Area is pro-
jected to gradually increase to 152 thousand ha by
2010, based on expectations of normal level for irri-
gation water (Table 23 and Figure 33).

The dominant rice-growing area is in Murray-
Darling basin in New South Wales, which has ap-
proximately 1,800 irrigated growers (USDA/FAS,
1998). Rice yields in Australia are influenced by
market conditions and the development of new tech-
nologies. Average yield per ha is projected to increase
to 6.34 mt in 2000 from 6.15 mt in 1999, and in-
crease steadily to 7.23 mt by 2010. Total production
in Australia is estimated to have decreased nearly 20
percent to 800 thousand mt in 1999 as a result of
lower area and yields, but it is projected to increase
steadily thereafter to 1.1 mmt in 2010.

Per capita consumption is projected to grow
steadily at 1.1 percent per year. Per capita consump-
tion has been growing because of an increasing num-
ber of Asian immigrants and rising health conscious-
ness among consumers. Total consumption is pro-
jected to increase to 413 thousand in 2010, from
330 thousand mt in 1998 because of population
growth (ranging between 0.7 and 0.9 percent over
the baseline period).

Over 70 percent of Australia’s rice production
is exported, driven by aggressive international mar-
keting. Papua New Guinea is its biggest single cus-
tomer. Trade with some Pacific Island nations is
sometimes constrained by economic problems and
a lack of foreign exchange of those countries. Aus-
tralia provides approximately a quarter of Japanese
rice import quota commitments. Australia is produc-
ing rice specifically for the Japanese market and cur-
rently expects to provide 100 thousand mt. Net ex-
ports are projected to decrease to 461 thousand mt
in 1999 from 635 thousand in 1998, and to increase
steadily to 674 thousand by the year 2010.

The Australian market is open to imports with
zero tariff. The local industry is concerned that im-
ports are taking an increasing share of the domestic

market (currently around 20 percent).  Asian immi-
grants prefer fragrant rice such as jasmine and
basmati. Thailand is the largest supplier at 20-25
thousand mt/year. Other suppliers are India, Paki-
stan, Italy, and the United States. The rice coopera-
tive has responded to this import demand by pro-
moting production of fragrant rice even though it
has a higher cost of production and requires a pre-
mium by producers.

Ending stocks are expected to remain under 100
thousand mt over the baseline period.

Egypt

In the midst of economic crises experienced by
emerging economies recently, the Egyptian economy
has been characterized by exceptional stability. One
reason for this accomplishment is that the country is
largely unintegrated into the global economy and thus
less vulnerable to shocks than those of other emerg-
ing economies. Real GDP growth has been steadily
around 5.0 percent over the last three years, com-
pared to an average of 3.5 percent over previous three
years. The country’s GDP growth will range from
6.0 to 6.7 percent over the baseline period. Inflation
has gone down to 3.8 percent in 1998 from 7.0 per-
cent in 1996 and is expected to go up and stabilize at
6.5 percent over the baseline period. Exchange rate is
expected to be relatively stable over the next decade.

Another factor that led to the country’s favor-
able situation is the set of macroeconomic reform
policies launched in 1991 (U.S. Department of State,
1998). Egypt has been instituting reforms to reduce
the State’s role and increase reliance on market
mechanisms. Some of the reforms instituted in 1991
included lifting of foreign exchange controls, unifi-
cation of exchange rate, instituting a sales tax, re-
duction of the budget deficit, and freeing interest
rates. The government is focusing on improving the
country’s export competitiveness, liberalizing its
trading regime, encouraging the private sector, elimi-
nating obstacles to doing business, and improving
the investment climate.

Egypt reduced tariffs across the board effective
October 1, 1996, lowering the maximum tariff from
70 percent to 55 percent; and further reducing it to
50 percent in July 1997; it was recently reduced to
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40 percent. Egypt became a member of the WTO in
June 1995. Egypt does not require import licenses.
For food and non-food imports with a shelf-life, the
government requires that they not exceed half the
shelf-life at the time of entry into the country. Direct
export subsidies do not exist in the country. Under
its commitment to the World Bank, Egypt has abol-
ished privileges enjoyed by public sector enterprises,
e.g., subsidized inputs, credit facilities, reduced en-
ergy prices, and preferential custom rates—thus re-
ducing the indirect subsidization of exports (U.S.
Department of State, 1997).

Despite the relatively significant economic
gains, the government remains on guard, continuing
to look at a number of areas for structural reforms.
These areas include cutting red tape and simplifying
bureaucracy; continue privatization; strengthening
intellectual property rights; continuing efforts to
lower tariffs and remove nontariff barriers; and mod-
ernizing the legal and regulatory framework for busi-
ness. Favorable results of implementing structural
reforms are critical to support the government’s goal
of attaining a sustainable annual real GDP growth
of 7.0 to 8.0 percent.

Rice is planted during May and June and har-
vested in late October. All rice production is irrigated
and located in the Nile Delta area in lower Egypt.
Most of the rice produced is short grain varieties.
Rice is a summer crop grown following winter crops,
with berseem being the most common. Additional
winter crops include wheat, broad beans, and sugar
beets. Rice is the second largest crop in summer fol-
lowing corn, and cotton is the third largest crop
(USDA/FAS, 1998) .

Because of a scarcity of water for irrigation,
the government of Egypt has attempted to restrict
rice production to an area of 378 thousand ha. Rice
production has been more profitable than alterna-
tive crops and the government has not enforced the
area restrictions through fines. This has resulted in
rice production area far surpassing the government
restriction for the past four years. In 1996 and 1997
rice area is 591 and 630 thousand ha, respectively
(USDA/FAS, 1998).

A new rice policy was announced in Novem-
ber 1997 with the objective of reducing the area

planted to rice. The government of Egypt is promot-
ing new rice varieties that are capable of increasing
yields by 40 percent, which could partially offset the
impact on production of future declines in area. Av-
erage rough yields are expected to increase from 8.5
to 12 mt. The current level of production could then
be achieved with 30 percent less area. This would
free up an estimated 3 billion ft3 of water for the
newly reclaimed land. The government plans to have
all rice area planted to new varieties by the year 2000.
The 3 billion ft3 of water would be utilized in new
agricultural projects to produce high-value horticul-
tural crops (USDA/FAS, 1997 and 1998).

The harvested rice area in Egypt declined to
504 thousand ha in 1998, but increased again in 1999
to the 1997-level of 630 thousand. Thereafter, area
is projected to stabilize in the range of 560-570 thou-
sand ha (Table 24 and Figure 34), because of a gov-
ernment policy limiting the use of water for rice. Rice
yields in Egypt, which are among the highest in the
world, are projected to increase to 5.93 mt per ha in
2000 from 5.75 mt in 1999 and would grow steadily
to 6.87 mt in 2010 (equivalent to an annual growth
rate of 2.0 percent). Increases in yields are mainly
driven by improvements in development and exten-
sion of technology. The yield levels are influenced
by uncertainties regarding allocation of water, ge-
netic potential of the varieties under test, and soil
salinity problems. Total production is projected to
remain within the range of 3.4 to 3.9 mmt over
the baseline period.

Annual per capita consumption is projected to
be relatively flat over the baseline period, ranging
between the narrow range of 42-43 kg. Because of
population growth (1.5 to 1.8 percent), total con-
sumption is projected to grow steadily from 2.9 mmt
in 1999 to 3.4 mmt by the end of the baseline pe-
riod. Net exports are projected to increase from 421
thousand to 446 thousand mt during the same pe-
riod. Ending stocks are projected to be in the range
of 400-600 thousand mt.

Argentina

Argentina remains one of the southern hemi-
sphere’s most promising emerging markets. The
comprehensive reform program implemented in Ar-
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gentina under the Carlos Menem administration,
which began in 1991, has revitalized the country’s
economy and has transformed the country from a
closed, highly regulated economy to one based on
market forces and international trade. Real GDP
growth averaged more than 6 percent over the pe-
riod 1991 through 1997. While growth in 1998
slowed to around 4.2 percent from 8.6 percent in
1997, inflation remains low at around 1.0 percent;
and the exchange rate is stable. While real GDP is
estimated to have contracted by 2.8 percent in 1999,
it is projected to improve in 2000 and beyond, aver-
aging nearly 5.0 percent. The Central Bank of Ar-
gentina controls the money supply through the buy-
ing and selling of dollars. Under the Convertibility
Law of 1991, the exchange rate of the Argentine peso
is fixed to the dollar at the rate of one to one. Price
controls on almost all goods and services have been
eliminated. Argentina, Brazil, Paraguay, and Uruguay
established the Mercosur in 1991; on January 1, 1995,
they formed a partial customs union with a common
external tariff (CET) covering approximately 85 per-
cent of trade. The CET ranged from 0 to 20 percent.
In 1998, Mercosur members increased the CET by 3
points for most products. Chile and Bolivia signed a
free-trade agreement with Mercosur, exclusive of
CET, on October 1, 1996, and April 30, 1997, re-
spectively. Argentina became a founding member of
the WTO on January 1, 1995. Mercosur is also con-
sidering a possible free-trade agreement with the
Andean community. One key element of the Menem
administration’s reforms has been opening up the
Argentine economy to international trade. The gov-
ernment abolished the import licensing system in
1989; in 1990, it cut the average tariff from about 29
percent to less than 10 percent. However, the
country’s average tariff is now higher, i.e., nearly
14 percent because Mercosur’s CET rates are higher
(Bierlen, Wailes and Cramer, 1997; U.S. Department
of State, 1998). In August 1996, Argentina raised
the tariff on capital goods from 10 to 14 percent to
boost revenues. This is relevant especially to U.S.
exporters because capital goods account for 40 per-
cent of U.S. exports to Argentina. In the area of for-
eign investment, there are very few barriers. Firms
need not obtain permission to invest in Argentina.

Foreign investors may wholly own a local company.
There are no restrictions on repatriation of funds.

 Argentina experienced severe flooding during
the 1997 crop year, causing substantial declines both
in rice area and yields. Harvested rice area in Argen-
tina in 1997 dropped to 213 thousand mt from 230
thousand in 1996. Area recovered in 1998 to 289
thousand ha, but declined substantially in 1999 to
210 thousand. Thereafter, area would increase
steadily to 361 thousand ha by 2010 (Table 25 and
Figure 35). Considerable land area is available for
development for rice production. However, some of
these areas are subject to excessive flooding, such
as in Corrientes. Irrigation systems also need to be
developed at a reasonable cost to sustain the expan-
sion of rice area. Gains in yield are expected because
of improved varieties, technology, and fertilizer use.
Yields declined by over 11 percent to 3.1 mt per ha
in 1997 because of flooding. The average yield per
ha recovered in 1998 at 3.74 mt but declined in 1999
to 2.86 mt before increasing steadily to 3.91 mt by
2010. With gains in both area and yield, total pro-
duction is projected to increase 4 percent per year
over the baseline period, increasing to 1.4 mmt in
2010 from 600 thousand mt in 1999.

Per capita consumption is estimated to have
decreased to 6.80 kg in 1999 from 6.89 in 1998 and
is projected to increase steadily to 7.77 kg by 2010,
an annual growth of 1.1 percent. Total consumption
is projected to increase to 326 thousand by 2010,
from 250 thousand mt in 1998. Argentina previously
maintained export taxes on rice, but starting in 1992,
a subsidy of 2.5 percent was implemented.

As a member of the Mercosur, the Argentine
rice industry has benefitted by an expansion in Bra-
zilian rice imports with protection of a common ex-
ternal tariff of 20 percent. The country’s total ex-
ports are projected to increase substantially from 495
thousand mt in 1999 to 1.1 mmt by 2010, equivalent
to an annual growth of over 5 percent. Ending stocks
would remain in the range of 100-170 thousand mt
during the same period.

Uruguay

The Uruguayan economy has performed well
in recent years under good rates of growth, low bud-
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get and current deficits, and declining inflation rates.
The country’s real GDP is estimated to have declined
by 1.2 percent in 1999, from a growth of 4.5 percent
in 1998, and is projected to stabilize at nearly 5.0
percent by 2004. The inflation rate declined to 9.9
percent in 1998, from 15.2 percent in 1997 and
24.3 percent in 1996. Inflation further decreased
to 7.8 percent in 1999, and would stabilize at 7.3
percent by 2004.

Uruguay has a small, relatively open economy.
Historically, the country’s economy has been agri-
culture-based. Agriculture remains important both
directly (beef, wool, and rice) and indirectly for in-
puts to other sectors (textiles, leather, and meat). Sup-
ported with the country’s Mercosur membership,
trade is advancing rapidly. Trade with Argentina and
Brazil accounts for nearly half of Uruguay’s total
world trade. The United States is the fourth largest
trading partner for Uruguay, after Argentina, Brazil,
and the EU. The Uruguayan government allows the
peso to float against the dollar within a 3 percent
range. The country has no foreign exchange controls
and allows free conversion of the peso into dollars
for transactions and much of the economy is
“dollarized.” Procurement practices are well-defined,
transparent and closely followed. The country’s
present tariff structure is set by the Mercosur
(Bierlen, Wailes and Cramer, 1997).

Uruguay’s rice crop suffered also from severe
flooding in 1997. Harvested area is projected to in-
crease to 238 thousand ha in 2010 from 185 thou-
sand in 1999 (Table 26 and Figure 36). After experi-
encing record yields of 4.55 mt per ha in 1995 and
4.63 mt in 1996, Uruguay’s average yield fell sub-
stantially in 1997 to 3.69 mt. Yields recovered in
1998 at 4.37 mt but declined again in 1999 at 4.16
mt. Assuming normal weather, average yield is pro-
jected to grow steadily from 4.25 mt in 2000 to 4.73
mt by 2010. Total production is projected to increase
to 1.1 mmt in 2010 from 770 thousand in 1999.

Total consumption is projected to increase
gradually from 90 thousand mt in 1998 to 121 thou-
sand in 2010 as population grows. Per capita con-
sumption is expected to increase steadily to 33.8 kg
in 2010 from 28.7 in 1999 as incomes grow.  As a
member of Mercosur like Argentina, Uruguay has

been able to increase its exports to Brazil because of
the favorable external tariff. Brazil has normally im-
ported about 75 percent of Uruguay’s rice. Uruguay
rice exports to Brazil are usually priced at a premium
of $100/mt above world market price. Uruguay ex-
ports high-quality long grain rice to non-Mercosur
markets. The country’s exports are projected to in-
crease to 1 mmt by 2010 from 635 thousand mt in 1999.
Ending stocks are expected to remain under 140 thou-
sand mt during the baseline period.

Major Importing Countries

Brazil

Brazil is in the sixth year of an economic stabi-
lization program (Real Plan), which has brought
down inflation, reduced state control of the economy,
and encouraged greater private sector (including for-
eign) investment to achieve sustainable long-term
growth. The process of trade liberalization initiated
in 1990 has produced significant changes in the
country’s trade regime, resulting in a more open and
competitive economy (U.S. Department of State,
1997).

Brazil’s economy grew around 3.2 percent in
1997. Because of the impact of the world financial
crisis and the even tighter monetary policy adopted
in response to it, real growth slowed to 0.2 percent
in 1998 and remain flat in 1999. Real GDP is ex-
pected to recover in 2000 at 3.5 percent growth, and
would stabilize around 4 percent during the rest of
the baseline period.

Population is expected to grow at a declining
rate, i.e., from 1.3 percent in 1998 to 0.8 percent in
2010. The country experienced the third highest in-
flation rate in 1996 at 19.5 percent. The Real Plan
was premised on tight monetary policy. Since the
introduction of a new currency, the Real, in July
1994, domestic inflation has dropped from an aver-
age monthly increase of 50 percent in the first half
of 1994 to about 1.4 percent in 1998. This situation
has been achieved by maintaining high interest rates
to attract foreign capital, a strong currency, and
market-opening measures which increased compe-
tition and exerted downward pressure on prices, par-
ticularly for traded goods.
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The Brazilian Congress ratified the GATT Uru-
guay Round Agreement in December 1994 and Bra-
zil became a founding member of the WTO. Brazil
and its Mercosur partners (Argentina, Paraguay, and
Uruguay) implemented the CET on January 1, 1995.
The CET currently covers approximately 85 percent
of 9,000 tariff items; most of the remaining 15 per-
cent will be covered by CET by 2001, and all will be
covered by 2006. Current levels range between zero
and 23 percent.

While the Brazilian government does not pro-
vide direct subsidies to exporters, it offers a number
of tax and tariff incentives to encourage export pro-
duction and encourage the use of local inputs for
exported products. Incentives include tax and tariff
exemptions for equipment and materials imported
for the production of goods for export, excise and
sales tax exemptions on exported products, and ex-
cise tax rebates on materials used in the manufac-
ture of export products.

Brazil imposed new import financing rules, ef-
fective March 1997, that are adversely affecting a
range of U.S. exports to Brazil. The rule requires
importers to purchase foreign exchange to pay for
most imports upon importation or 180 days in ad-
vance, rather than when payment is due under the
contract (Bierlen, Wailes and Cramer, 1997; U.S.
Department of State, 1997). Mercosur is working on
expanding its coverage. It is negotiating free- trade
agreements with its South American neighbors. As-
sociation agreements with Chile and Bolivia became
effective in October 1996, and negotiations with the
Andean Pact commenced in November 1996. Brazil
and Argentina reduced tariffs on a list of 224 Argen-
tine products and 32 Brazilian products to zero on
January 1, 1999 (U.S. Department of State, 1998).

Brazil has three exchange rates: commercial,
tourist (or floating), and parallel. The commercial
rate is used for commercial and financial transac-
tions registered with Brazil’s Central Bank, Banco
Central do Brasil. The tourist rate is used in indi-
vidual transactions, such as travel, education, and
other unilateral transfers. The parallel rate is similar
to the tourist rate but is not recorded with the central
bank. The spread between the three rates narrowed
with stabilization (U.S. Department of State, 1998).

Brazil has three rice production environments:
lowland-irrigated, lowland rain-fed, and upland rice
areas. Ninety percent of the lowland-irrigated area
is planted to modern rice varieties; 80 percent is
planted in rotation with two years of rice and three
years of pasture. There are 12,000 irrigated rice pro-
ducers in Brazil. The irrigated rice area is expected
to grow annually at 1.9 percent over the baseline
period. However, upland rice, which has served as a
reclamation crop in new areas that eventually con-
vert to soybeans, has been decreasing over time, and
is projected to decline by 2.3 percent per year over
the same period. Total harvested rice area is projected
to decrease by nearly 1 percent annually, from 3.7
million ha in 1999 to 3.1 million by 2010, with the
decrease as a result of a relatively larger decline in
upland area compared to the increase in irrigated area
(Table 27 and Figure 37). Production constraints in-
clude the prevalence of red rice, rice water weevil,
and low temperatures during flowering time.

The average yield per ha is projected to increase
steadily from 2.02 mt in 1999 to 2.56 mt by 2010, an
annual growth of 2.3 percent. This high yield growth
rate is due in part to the projected shift to higher-
yielding irrigated area and a decline in lower-yielding
upland rice area. Total rice production declined dra-
matically in 1997 because of unfavorable weather,
i.e., flood damage in Rio Grande do Sul and drought
in the northeast part of the country. Production recov-
ered to 7.7 mmt in 1998, but declined to 7.4 mmt in
1999, before increasing steadily to 7.8 mmt by 2010.

Annual per capita consumption is expected to
stabilize around 48 kg over the baseline period. To-
tal rice consumption is projected to continue increas-
ing steadily from 8.2 mmt in 1998 to 9.1 mmt in
2010. Brazil is expected to remain a rice-importing
country, with projected net imports of 0.8 to 1.3 mmt
over the baseline period. Most of Brazil’s imports
will come from the Mercosur countries Argentina
and Uruguay. These countries have a major advan-
tage because of relatively low transportation and
production costs.  Import tariffs are imposed on non-
Mercosur rice, but there was no tariff on imports from
Argentina and Uruguay. Ending stocks are projected
to be in the range of 760-970 thousand mt over the
baseline period.
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European Union

The EU, the world’s largest economy and the
largest U.S. trade and investment partner, is a supra-
national organization composed of 15 European
countries: Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy, Luxem-
bourg, the Netherlands, Portugal, Spain, Sweden, and
the United Kingdom. It is a unique organization in
that the member states have ceded to it increasing
authority over their domestic and external policies,
especially with the 1986 “Single Market” and the
1993 “Maastricht” amendments to the 1958 Treaty
of Rome.

The EU’s authority is most apparent in trade-
related matters. As a long-standing customs union,
the EU now represents collective external trade in-
terests of the member states in the WTO. Internally,
the free movement of goods, services, capital, and
people within the EU is guaranteed by the Single
Market program, an effort to harmonize member state
laws in order to eliminate nontariff barriers to these
flows. Externally, with respect to services invest-
ment, intellectual property rights, and food safety
issues, among others, competency for policy and ne-
gotiations is balanced between member states, the
Commission and the Parliament. The European
Commission enforces treaty provisions against
anti-competitive practices throughout the EU (U.S.
Department of State, 1998).

The Maastricht Treaty mandated the creation
of an Economic and Monetary Union (EMU) among
the member states that went into effect on January
1, 1999. With the launch of the euro, the 11 partici-
pating countries (Denmark, Greece, Sweden, and the
UK are excluded) now have a single monetary policy
conducted by the European Central Bank based in
Frankfurt. Member states have generally been suc-
cessful in achieving the “convergence criteria” for
EMU: maximum deficits of 3 percent of GDP, maxi-
mum gross national debt of 60 percent of GDP, in-
flation and interest rate levels no more than 1.5 per-
centage points above the average of the three lowest
rates among member states, and two years of rela-
tive exchange rate stability. The EU’s budget, which
is limited to 1.27 percent of the combined GDP of

the 15 member states, comes mainly from member
state contributions because the EU has no indepen-
dent taxing authority. The final stage of EMU began
in January 1, 1999, when 11 member states irrevo-
cably fixed their exchange rates to the euro, the single
European currency. Financial transactions are now
available in euros through commercial banking in-
stitutions. Euro notes and coins will be introduced
on January 1, 2002, fully replacing national curren-
cies by July 1, 2002. During the transition period,
the euro will co-exist with national currencies as le-
gal tender. While the European Central Bank is re-
sponsible for setting monetary policy in the euro area,
national central banks will continue to conduct
money market operations and foreign exchange
intervention.

The growth of the EU’s aggregate economy is
projected to stabilize at 2.5 percent per year over the
baseline period. While the EU is important as both a
rice importing and exporting region, it has tradition-
ally been a net importer and is projected to remain
so over the forecast period. The total harvested area
is projected to stabilize between the range of 400 to
414 thousand ha over the forecast period (Table 28
and Figure 38). Italy and Spain account for the bulk
(83 percent in 1999) of EU’s total rice area; hence dis-
cussion in this paper focuses on these two countries.

Italy, which is the world’s sixth largest economy,
has undergone a dramatic transformation into an in-
dustrial power in the last 50 years. It maintains an
open economy and is a member of major multilat-
eral economic organizations such as the Group of
Seven (G-7) industrialized countries, the Organiza-
tion for Economic Cooperation and Development,
the WTO, the IMF, and the EU. Italy has a dynamic
private sector, which is predominantly characterized
by a large number of small and medium-sized firms,
although there are also some large companies with
well-known names. Economic activities are concen-
trated in the north, causing a significant wealth gap
between the north and the south—a situation con-
sidered one of the country’s most difficult economic
and social problems. Price stability is the primary
objective of the Bank of Italy’s monetary policy. In-
terest rates in Italy have come down substantially;
consumer inflation is about 2.0 percent and whole-
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sale inflation is negligible. Italy has not implemented
any structural policies over the last two years that
directly impede U.S. exports. However, certain char-
acteristics of the Italian economy impede growth and
reduce import demand. These include rigid labor
markets, underdeveloped financial markets, and a
continued heavy state role in the production sector.
There has been some progress at addressing these
structural issues. (U.S. Department of State, 1997).

Spain’s economy grew nearly 4.0 percent in
1998 and is expected to moderate to 3.0-3.5 range in
1999. The country’s growth is broad-based, with sup-
port coming from agricultural exports, capital goods,
investment, and private consumption. Much of the
country’s economic policy had focused on meeting
the criteria for consideration to join the European
Monetary Union. These policies provided continu-
ing benefits in the form of lower interest rates and
low inflation rates, which have helped Spain pro-
mote investment and spur consumer demand. The
country’s annual inflation is under 2.0 percent, which
is at its lowest in over 30 years. As a member of the
EU, Spain has eliminated tariff barriers for imports
from other EU countries and applies common EU
external tariffs to imports from non-EU countries.
Under the EU’s Common Agricultural Policy, Span-
ish farm incomes are protected by direct payments,
and guaranteed farm prices that are higher than world
prices using high external tariffs. However, the Uru-
guay Round agreement requires that all import du-
ties on agricultural products be reduced by an aver-
age of 20 percent during the five-year period from
1995 through 2000. Spain aggressively uses “tied-
aid” credits to promote exports, especially in Latin
America and more recently, China. As a member of
the of the EU, Spain benefits from EU export subsi-
dies, which are applied to many agricultural prod-
ucts when exported to destinations outside the Union
(U.S. Department of State, 1998).

Italy accounted for nearly 56 percent of EU’s
total rice area in 1999, but is constrained from ex-
panding its area beyond 240 thousand ha (Table 29
and Figure 39). Spain’s rice area, on the other hand,
is dependent on rain-fed reservoirs. Year-to-year vari-
ability in irrigation water supplies has the largest
impact on Spain’s rice area. Under normal weather,

Spain has had enough water for approximately 80
thousand ha of rice. Over the longer-term, rice area
in Spain is projected to stabilize around 112-115
thousand ha (Table 30 and Figure 40). The rest of
EU’s rice area (France and Greece) is expected to
stabilize around 60 thousand ha over the baseline
period (Table 31 and Figure 41).

The EU average rice yield is projected to grow
about 0.8 percent per year from 4.29 mt per ha in
1998 to 4.65 in 2010. Italy’s average yield would
increase to 4.03 mt in 2010 from 3.87 in 1998, un-
der an assumption of adequate water supply. Aver-
age rice yield of Spain is projected to grow by about
1.4 percent annually during the same period, while
average yields in other EU producing countries are
expected to increase by 0.7 percent per year. Total
EU production is projected to range between 1.7 to
nearly 1.9 mmt over the baseline period. Italian rice
production is expected to increase steadily from 852
thousand mt in 1999 to 967 thousand mt by the end
of the projection period solely because of yield gains.
Spain’s production is projected to increase to 669
thousand mt in 2010 from 590 thousand in 1999.
Production of the rest of EU is projected to increase
from 285 thousand mt to 289 thousand over the same
period.

As the EU population grows slightly, total rice
consumption also is projected to continue growing
marginally, i.e., from 2.0 mmt in 1999 to 2.2 mmt
by 2010. Per capita consumption increases steadily
from 5.48 to 5.88 kg over the same period. Despite
reduced import levies and export subsidies, the EU’s
net imports are projected to decline steadily from
448 thousand mt in 1999 to238 thousand mt by 2010
due to stronger domestic output. Italy’s exports,
which are driven by available supply and real aver-
age medium grain export price, are projected to in-
crease from 408 thousand mt to 552 thousand over
the baseline period.

As part of the concessions made to the United
States as compensation for the accession of Austria,
Finland, and Sweden to the EU, the EU agreed to
implement tariff quotas for imports of 38,000 mt of
milled rice and 8,000 mt of brown rice from the
United States. On July 1, 1995, the EU implemented
its Uruguay Round commitment for grains and rice
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using a reference price system. The United States
gained an agreement with the EU, with the EU com-
mitting to implement a system allowing importers
of brown rice the possibility to cumulatively recover
duty overages that might occur. This agreement was
designed as a one-year trial and was implemented
on July 1, 1997 (U.S. Department of State, 1997).

Since 1997-98, EU rice growers have received
hectare payments up to a certain base area—currently
set at 433,123 ha. Domestic demand for short and
medium grain rice is covered by domestic produc-
tion, but production of long grain rice is inadequate
to meet local demand. This situation encouraged long
grain imports. Demand for fragrant rice varieties
from India, Pakistan, and Thailand have increased.

About 67 percent of total EU rice production is
medium grain rice. Short and medium grain variet-
ies are traditionally consumed in the southern EU
member states, while the rest of EU consumers pre-
fer long grain varieties. The growing consumer pref-
erence for long grain rice led to the decline in the
share of medium grain rice production over the last
couple of years. Long grain rice area increased 21 per-
cent in 1999 from the 1998 level, while medium rice
area decreased by 11 percent during the same period.

On trade, India and Pakistan benefit from the
EUR 250/mt rebate to the normal import duty for
third world countries. This means that basmati rice
from India and Pakistan may be effectively imported
at zero duty. Effective March 1, 2000, the European
Commission reportedly augmented the EU subsidies
under the common right restitution system by about
6 percent across the board. This action may be seen
to stimulate export sales.

The EU has tightened rice quality standards as
part of a sweeping reform of its rice market under
the Common Agricultural Policy. The regulation
determining the standard quality of rice (No. 3073/
95) replaces the 1976 requirements. It states that
paddy rice must be of a “sound and fair marketable
quality, free of odor.” Moisture content is limited to 14
percent in 1997 and 1998, and 13 percent thereafter.

Indonesia

Indonesia was considered an economic success
story as recently as mid-1997. Real GDP grew at an

average of over 7 percent per year during the decade
starting from 1987, with inflation in the single dig-
its; GDP per capita surpassed $1,000 in 1996, com-
pared with $70 in 1965. The rupiah was stable, and
foreign capital was pouring in.

The economic crisis that began in July 1997
changed the course of Indonesia’s economic path.
The country experienced a combination of severe
drought, low petroleum prices, regional financial
instability, domestic social unrest, and lately, a
change in government. Real GDP substantially de-
clined by 13.7 percent in 1998. Per capita GDP de-
clined to $500 from $1100 (U.S. Department of State,
1998). The first major catalyst of the crisis began on
July 1, 1997, when Thailand allowed the baht to float
against the dollar and other currencies for the first
time in 14 years (see related information under the
Thailand section above). The baht fell more than 15
percent, and  traders, economists, and The Wall Street
Journal lead articles predicted dire effects on other
Asian-Pacific currencies. The Indonesian rupee was
R2,450 to the US$ in June 1997; by December the
exchange rate fell to R4,000, and by December 1998
it was R7,500. Exchange rate volatility was a big
problem for businesses. Annual inflation was run-
ning at an estimated 80 percent. Foreign capital had
fled, closing off access to new foreign lending, while
the business sector struggled to service existing for-
eign debts at the weaker exchange rate. Dropping
employment, rising prices, loss of purchasing power,
particularly among lower income groups, caused so-
cial unrest. This situation finally led to the resigna-
tion on May 21, 1998, of President Suharto, who
was replaced by his vice-president, B.J. Habibie.

Some favorable political developments have
occurred in Indonesia since President Suharto re-
signed: press restrictions have been lifted; a peace-
ful, free, and fair multiparty general election was held
on June 1999; and a democratically elected presi-
dent was installed in October 1999. The new presi-
dent, K. H. Aburrahman Wahid, is said to be broadly
acceptable to all political groupings. The selection
of Megawati Soekarnoputri (leader of the party that
came in first in the June election) as vice-president
added to the cautious optimism about the country.

However, Indonesia still faces daunting eco-
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nomic problems. Foreign capital that fled the coun-
try during the crisis is moving back only slowly. The
business sector is having a tough time servicing for-
eign debts as a result of the weaker exchange rate.
The banking sector is still trying to recover from cred-
ibility problems. It should be noted, however, that
despite the country’s financial problems, there re-
main underlying potential strengths in the country’s
economy. Indonesia is the world’s fourth largest
country, with an emerging middle class that repre-
sents a huge and growing potential market.

The second major catalyst of the crisis was
drought conditions caused by El Niño. Planting of
the main rice crop was delayed by two months until
December through February, with yields and area
harvested both lower. This led to the largest annual
rice imports for any country to date.

The government enforces a system of floor and
ceiling prices for certain “strategic” food products
such as rice. The country launched a set of economic
reforms in November 1997 that reduced the number
of such products. These reforms were initiated with
encouragement from the IMF. Some goods, such as
fertilizer and electricity, enjoy direct government sub-
sidies. The number of items subject to import licenses
and other nontariff import barriers such as special
licensing requirements are being reduced. While dis-
tribution in the domestic market is still restricted,
the November 1997 reform allows foreign firms that
produce in Indonesia to directly distribute their prod-
ucts domestically; beginning in 2003, such firms may
sell their products at the retail level (U.S. Department
of State, 1997).

As the third largest rice-producing and rice-
consuming country in the world, Indonesia’s partici-
pation in international rice trade in the past has been
relatively small but volatile. At times it has been a
major importer; at other times, a significant exporter.
The government has promoted a rice self-sufficiency
policy for many years. Area harvested in the coun-
try is influenced by farm prices and increasingly by
industrial development, with significant conversion
of highly productive rice areas in Java to housing
and industrial use. The government tried to expand
rice production by developing 1.0 million ha of new
rice area, specifically in Central Kalimantan. The

estimated cost of the project was Rp5 trillion. How-
ever, the plan did not work out well because 40 per-
cent of the said agricultural land was found to be
unsuitable for rice because of thick peat layers. Re-
cent news reports indicate that the government has
not abandoned the project, but rather plans to de-
velop other crops instead of entirely rice.

The government also plans to introduce new
high-yielding varieties, expand irrigation, and en-
courage the use of more efficient type of fertilizers.
The country is also developing 350 thousand ha of
farmland for rice over 26 provinces distributed across
South Celesta, West Java, North Sumatra, and West
Sumatra—aimed at increasing rice production. Java
accounts for over half of Indonesia’s rice produc-
tion (USDA/FAS, 1997).

Indonesia’s rice area is a function of govern-
ment support and input (fertilizer) prices. However,
in 1997 Indonesia’s rice crop was substantially af-
fected by the El Niño weather phenomenon, reduc-
ing yield by 8.4 percent to 2.64 mt per ha; total pro-
duction decreased by 4.5 percent to 30.6 mmt com-
pared to 1996. Yields and production recovered in
1998 to 2.71 mt per ha and 32.1 mmt, respectively.
In 1999, yields increased by 50 kg/ha, but area de-
clined by 200 thousand ha—resulting in a relatively
flat production. Yields are expected to be nearly 3
percent higher in 2000, while area will increase mar-
ginally. Over the projection period, the area harvested
is expected to increase an average of 24 thousand
ha/year to 11.9 million ha; and production will gain
a total of 330 thousand mt/year to 36.4 mmt (Table
32 and Figure 42). Because of a strong national com-
mitment to rice research and the adoption of IRRI
varieties, yields are projected to increase, from 2.76
mt per ha in 1999 to 3.05 mt by the year 2010.

Per capita use, which has increased over the last
several decades, reached nearly 167 kg in 1998, but
is expected to decline gradually to 164 kg by the end
of the baseline period. Per capita consumption is a
function of GDP and real retail prices; the positive
effect of GDP is counterbalanced by the negative
effect of increasing real retail prices. Total consump-
tion is projected to grow by 1.2 percent per year over
the baseline period. By 2010, consumption is ex-
pected to be nearly 41 mmt as a result of population
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growth (1.5 percent in 1998, and is projected to de-
cline gradually to 1.2 by the 2010).

While Indonesia has a policy of self-sufficiency,
production shortfalls are expected to make the coun-
try a net rice importer during the projection period.
Under the GATT accord, Indonesia would phase out
nontariff barriers and reduce the bound tariff rate to
160 percent by 2004. The El Niño-related crop short-
fall caused Indonesia to become the world’s top rice
importer in 1997, with net imports of nearly 6 mmt,
over seven times that of the 1996 level, and a world
record.

Last year, in order to stabilize domestic prices
and prevent smuggling during the financial crisis,
Indonesia allowed private traders to import rice for
the first time in three decades. Previous policy al-
lowed only BULOG (the state-run commodity regu-
lator) to import low-grade rice. A new policy, which
started on January 1, 2000, allowed both BULOG
and private traders to import any kind of rice at a
uniform tariff of 6 US cents/kg. The government also
imposed a substantial 30 percent tariff on rice im-
ports mainly in response to the domestic producers,
who are suffering from low prices reportedly because
of the abundance of imported rice.

Under the new administration, BULOG report-
edly will no longer intervene significantly in the
wholesale market and will limit activity to rice pro-
curement. The agency will continue to import rice
to maintain food security, including maintenance of
domestic stocks and distribution of rice to civil
servants, the military, and the poor. Currently,
BULOG is reportedly operating under severe bud-
get constraints.

BULOG revised its Invitation for Bids proce-
dure effective January 20, 2000, as follows:

(1) Quality specifications have been revised—
Pakistani rice must be 10 percent broken (vs. 15-20
percent previously), and Chinese, Vietnamese, and
Thai rice must be 15 percent brokens (vs. 25 percent
previously);

(2) Eighty percent of payment on Letters of
Credit will be made after loading of the vessel, and
the remaining 20 percent will be paid upon arrival at
the discharging port;

(3) Country of origin must be specified in

the contract;
(4) The shipment period and volume must be

outlined in detail to avoid unexpected delays;
(5) Inspection will be conducted twice—at load-

ing and at discharge; and
(6) BULOG will require a performance bond

equivalent to 5 percent of the contract value.
As in the past, the country is expected to re-

main a source of volatility in the world rice trade,
mainly because of weather-related factors. Net im-
ports decreased to 3.9 mmt in 1998, and are esti-
mated to have decreased to 2.7 mmt in 1999 before
steadily increasing to 4.6 mmt by 2010. Ending
stocks increased to 4.0 mmt in 1998 and are esti-
mated to have decreased to 3.1 mmt in the 1999
marketing year as a result of reduced imports, and
expected to stabilize around 3.3 mmt over the next
decade (Table 30).

Iran

Iran’s economic difficulties are an offshoot of
the country’s struggle with a government program
of austerity designed to cope with the excesses of
the reconstruction boom of the early 1990s, the
government’s failure to implement promised eco-
nomic reform measures, and a stagnant petroleum
sector. While the country did not resort to external
debt during the eight-year war with Iraq, Iran bor-
rowed heavily during 1988 through 1992—leading
to the current external debt of nearly $30 billion. The
principal of the rescheduled debts became due in
1997, and the country’s ability to make timely pay-
ments remains uncertain. To aggravate the situation,
Iran is not a member of the WTO, and U.S. invest-
ments in and trade with Iran are prohibited under
Executive Order 12959, which took full effect in
August 1995 (U.S. Department of State, 1997).

Iran’s economy grew 2.6 percent in 1997, con-
tracted 0.5 percent in 1998, recovered by 3 percent
in 1999, and is expected to grow at a range of 4-5
percent during the baseline period. Iran experienced
a high rate of inflation over the last two years (30.2
percent in 1997 and 19.4 percent in 1998). Inflation
is estimated to have improved to 16.2 percent in 1999
and is expected to continue declining steadily to 6.5
percent in 2004 and stabilize at that level over the
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rest of the baseline period.
Harvested rice area in Iran has recently in-

creased as a result of the government’s high domes-
tic price and its support in improving the agricul-
tural market infrastructure (e.g., farm-to-market
roads), both of which benefit rice production. The
area harvested is projected to increase from 550 thou-
sand ha in 1999 to 652 thousand ha by 2010 (Table
33 and Figure 43). Average yield per ha is projected
to improve by 0.6 percent per year over the same
period. Likewise, total rice production is projected
to grow steadily from 1.6 mmt in 1999 to 2.0 mmt
by 2010.

Annual per capita consumption is projected to
increase gradually from 37 kg in 1998 to nearly 40
kg by the end of the baseline period. Growth in total
rice consumption is projected to continue, increas-
ing from 2.6 mmt in 1998 to 3.5 mmt in 2010,  pri-
marily because of population growth of around 2 per-
cent over the same period. Total rice consumption is
also a function of real CIF (cost, insurance, freight)
rice prices and real GDP.

Iran’s government has a monopoly on rice im-
ports. Sale of imported rice in Iran is controlled
through issuance of ration coupons. Iran is expected
to remain a rice-importing country, with imports
increasing from 1.0 mmt in 1998 to just under 1.5
mmt in 2010.

The United States started to relax some restric-
tions on the export of food to Iran (together with
Libya and Sudan) in 1999—a favorable development
that augurs well for the possibility of opening U.S.
rice exports into Iran. Whether this situation will
translate into concrete trade benefits for rice remains
to be seen.

Ending stocks are expected to generally
range between 500 to 600 thousand mt over the
baseline period.

Iraq

A United Nation’s near-total trade and air em-
bargo on Iraq and a freeze of the country’s overseas
assets are still in effect, and the country’s economy
continues to deteriorate. For humanitarian reasons,
the U.N. Security Council passed Resolution 986 in
April 1995—allowing Iraq to export $1 billion worth

of oil every three months and to use the proceeds to
purchase food, medicine, and other essential items
for civilian purposes. The Iraqi government refused
to implement the resolution initially but finally
agreed to an “oil-for-food deal” in December 1996.

Iraq depends on imports for most of its rice re-
quirements for domestic consumption. Domestic
production capacity has improved in recent years,
but it remains vulnerable to weather and political
conditions. It is becoming increasingly difficult for
the government to convince farmers to sell their har-
vest to the government. Most farmers prefer to hoard
their production or sell it on the black market at much
higher prices than is paid by the government.

Iraq’s harvested rice area declined from 140
thousand ha in 1998 to 110 thousand ha in 1999, and
is expected to increase slowly to 126 thousand by
the end of the baseline period (Table 34 and Figure
44). Yields/ha are projected to increase steadily from
1.36 mt in 1999 to 1.70 mt in 2010. Total production in
1999 is estimated to be 150 thousand mt, down from
200 thousand mt in 1998, but is projected to increase
slightly thereafter, reaching 213 thousand by 2010.

Total consumption is projected to increase rap-
idly as the population grows about 3 percent per year
and incomes rise. Like Iran, Iraq’s total rice consump-
tion is driven by real CIF rice prices and real GDP.
The country’s inflation is assumed to be stable at 4.2
percent. Rice consumption increased substantially
to 870 thousand mt in 1996 from 450 thousand in
1995 as a result of the food-related relaxation of the
ban for humanitarian reasons. The consumption lev-
els in 1997 and 1998 were 810 and 925 thousand
mt, respectively, and would increase steadily to 1.3
mmt by 2010. Annual per capita consumption is es-
timated to be 42.6 kg in 1998, and is projected to
decline slightly over the baseline period.

The government procures and distributes rice.
Net imports are projected to range from 800 thou-
sand mt to 1.1 mmt over the baseline period. Ending
stocks are projected to stabilize at 156 thousand mt.

Saudi Arabia

Saudi Arabia prides itself on having a free-
market economy. However, while the government
tends to encourage commercial enterprise, strict in-
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terpretation of Islamic mores serves to limit policy
options and opportunities.

The Saudi government has traditionally main-
tained price controls for basic utilities, energy, and
many agricultural products. Water, electricity, and
petroleum products are believed to be subsidized,
with prices often substantially below the costs of
production in order to share the wealth and spur de-
velopment. The country is in the process of acces-
sion to the WTO. The government has reduced sub-
sidies to agriculture, which has resulted in reduced
agricultural production available for export (U.S.
Department of State, 1997).

Since Saudi Arabia has virtually no rice pro-
duction, its rice supplies are dependent upon imports.
Providing the best-quality rice to consumers at a low
price is a major government policy. While growth in
per capita consumption is marginal, i.e., from 36 kg
in 1998 to 37 kg in 2010, the total consumption fore-
cast shows an increase from 748 thousand mt to 1.2
mmt during the same period. This consumption
growth is driven by population, which grows rap-
idly, at 3.4 percent per year, and by income growth
of 2.4 percent per year over most of the baseline
period (Table 35 and Figure 45). Consumption is de-
termined by income and prices of imported rice.

Saudi Arabia is projected to import all of its
rice consumption requirements. While import sub-
sidies have been used in the past, most imports are
currently sold through the open market. The gov-
ernment encourages suppliers to compete in provid-
ing the lowest possible import prices.

Japan

Japan’s economy, the world’s second largest at
roughly US$4.2 trillion, is experiencing a signifi-
cant recession. Japan’s current economic slowdown,
which began in mid-1991, is the longest in the
country’s postwar history. Until 1992-93, Japan had
never had two consecutive years of less than 3 per-
cent real growth in the postwar period. A surge in
asset prices to unsustainable levels and high rates of
capital investment in the late 1980s gave way by 1991
to sharply slower growth, the need for corporate re-
structuring, and balance sheet adjustment by busi-
nesses. A substantial fiscal contraction, which be-
gan in 1997, has dried domestic demand. The sub-
stantially weakened Asian demand for Japanese ex-

ports, and concerns about the banking system, also
weigh heavily on the economy. Japan’s economy is
also undergoing serious structural pressures, prima-
rily because of technology-driven global competi-
tion (U.S. Department of State, 1997 and 1998).

Japan has a market economy, with prices gen-
erally set in accordance with supply and demand.
However, because of the high level of fixed and per-
sonnel costs, combined with a complex distribution
system, gross retail margins are very high—resulting
in greater downward “stickiness” in retail prices than
in other large market economies. Japan’s economy
is highly regulated, but the government and the busi-
ness community recognize that deregulation is
needed to spur growth. Japan is the United States’
third largest export market after Canada and Mexico,
while the United States is the largest market for Japa-
nese exports. However, U.S. exporters still have in-
complete access in many sectors of the Japanese
market (U.S. Department of State, 1997). While Ja-
pan has reduced its formal tariff rates on most im-
ports to relatively low levels, it has maintained
nontariff barriers, such as nontransparency, discrimi-
natory standards, and exclusionary business prac-
tices, and it tolerates a business environment that pro-
tects established companies and restricts the free flow
of competitive foreign goods into the Japanese mar-
ket (U.S. Department of State, 1998).

The domestic rice sector in Japan has been in-
sulated from international markets through high sup-
port prices and tight restrictions on rice imports.
Under the WTO, Japan is required to import accord-
ing to established minimum access requirements. The
Ministry of Agriculture, Forestry, and Fisheries
(MAFF) Minister announced in March 1998 that the
minimum access rice system should be Japan’s ba-
sic stance under the next WTO agricultural negotia-
tions, as opposed to tariffication.3 At the OECD Ag-

3 Under market access provisions, Japan may import under
minimum access, since imports were less than 5 percent of
domestic consumption in the base period 1986-88. Under mini-
mum access, Japan will provide access opportunities for im-
ports equal to 3 percent of the base period consumption in the
first-year agreement, increasing to 5 percent by the end of the
implementation period. Under tariffication, nontariff border
measures are converted to their tariff equivalents. The tariff
equivalent is equal to the difference between average world mar-
ket price and average internal price. Countries then use this price
difference to establish either a specific or an ad valorem tariff.
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ricultural Ministers meeting, the MAFF minister ex-
pressed that international rule should enable Japan
to export minimum access rice as food aid. The mini-
mum access requirement for Japan for the 1998 fis-
cal year totaled 680 thousand mt of rice. For Japa-
nese fiscal year (April 1996-March 1997), the gov-
ernment contracted to purchase 544 thousand met-
ric tons under the Uruguay Round minimum access
agreement. The United States captured a little over
50 percent of the minimum access tenders, followed
by Thailand and Australia, with 24 and 16 percent
of the share, respectively (USDA/FAS, 1998).

A new rice diversion policy was introduced in
1997 for Japan’s fiscal year 1998 that will increase
the rice diversion program and increase compensa-
tion for farmers. The first rice diversion program was
initiated in 1969. The primary goal of the 1998 policy
is to reduce domestic stock levels. The rice diver-
sion program is expanded from 1997 target of 787
thousand ha to 963 thousand ha in 1998, which is an
increase of 176 thousand ha (USDA/FAS, 1998).

The average rice farm in Japan is less than 1 ha.
The small farm size has contributed to a high num-
ber of part-time farmers, at 80 percent. Most farms
are family-owned. The farm operations are highly
mechanized with tractors and mechanical transplant-
ers. In 1997, Japan imported 455 thousand mt; and
exported 574 thousand mt of rice (including 500
thousand mt of rice food aid to Indonesia apparently
aimed at easing the burden of its high stock levels),
resulting in net exports of 119 thousand mt. Japan
became a net importer again in 1998, with net im-
ports of 450 thousand mt (imports of 650 thousand
and exports of 200 thousand, and in 1999 with net
imports of 320 thousand mt (imports of 720 thou-
sand and exports of 400 thousand). Over the baseline
period, net imports are expected to stabilize at 482 thou-
sand mt (imports equivalent to its minimum access of
682 thousand mt and exports of 200 thousand mt).

The Japanese government has used land diver-
sion programs to control rice supplies. Rice acreage
is influenced by this government policy and rising
costs of production. The area harvested declined to
1.80 million ha in 1998 from 1.95 million ha in 1997.
Area is projected to be relatively flat for the next
three years and to gradually decline thereafter. To ac-

count for higher yields, imports, and limits on storage
costs, the rice land diversion program is expected to be
managed such that only about 1.5 million ha of rice
will be harvested by 2010 (Table 36 and Figure 46).

Japan’s rice yields are influenced by high sup-
port prices, production costs and new technology.
Subsidies to producers of independently-distributed
rice are being phased out. Yield per ha is projected
to increase steadily from 4.67 mt in 1999 to 5.11 mt
by 2010. Following the downward trend in area har-
vested, production is projected to decrease from 8.4
mmt in 1999 to 7.8 mmt by 2010.

Japan’s rice consumption is strongly influenced
by a negative income elasticity. The country’s per
capita use of rice has declined substantially over the
past few decades and is expected to continue declin-
ing gradually from just under 75 kg in 1999 to 65 kg
by the year 2010. Income and population growth rates
are expected to decline. Consequently, total con-
sumption is projected to decline steadily to 8.3 mmt
in 2010 from 9.4 mmt in 1999.

As a result of bumper rice harvests between
1994 and 1996, current ending stocks are excessively
large, reaching 3 mmt in 1997, substantially higher
than the target level of 1.5 mmt. Stocks declined to
2.5 mmt in 1998, as MAFF tried to cut the stockpile
by exporting rice for food aid and increasing the
riceland diversion requirements. Ending stocks are
expected to steadily decline from 1.8 mmt in 1999
to 1.1 by 2010.

South Korea

South Korea registered dramatically strong eco-
nomic growth over the last two decades. This ex-
pansion was an offshoot of a growth strategy that
relied heavily on government-directed industrial
policy and a protected domestic market. That fast-
paced growth placed the country’s economy as the
world’s 11th largest in 1996, from the world’s third
poorest nation in 1953. However, labor activism in
1980s drove up wages faster than productivity
growth, causing the country to lose its advantage of
low-wage labor to China and Southeast Asian coun-
tries. At the same time, it could not compete with
Japan for high-tech, top-quality products.

Nevertheless, growth rates averaged 7.6 percent
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from 1990-96 as its products found their way to
markets worldwide with support from strong domes-
tic demand. However, bankruptcies of several large
Korean companies in 1997 indicated serious prob-
lems such as misallocation of investment resources,
excessive debt, and over-reliance on short-term over-
seas borrowing by the Korean corporate and bank-
ing sectors. In the summer of 1997, following finan-
cial crises in Thailand and Indonesia, international
investors lost confidence in Korean institutions and
refused to roll over loans to Korean banks and cor-
porations. The country suffered a severe foreign-
exchange liquidity problem, with the Korean won
losing more than 50 percent of its value against the
dollar by the end of 1997. With the guidance and
monetary support of the IMF, the country was able
to implement reform programs and to restructure its
financial and corporate sectors.

Politically, this financial crisis set the stage for
the upset victory of the opposition figure Kim Dae
Jung in the December 1998 presidential election—
marking the first peaceful transfer of power to the
opposition in Korean history. Using the IMF pro-
gram as a springboard, the new president began the
long and difficult process of restructuring and liber-
alizing the economy. The financial crisis and the re-
structuring combined led to a recession in 1998,
which is expected to continue into 1999 (U.S. De-
partment of State, 1998).

The Korean economy is notable for the high
degree of concentration of capital and industrial out-
put in a small number of conglomerates known lo-
cally as “chaebol.” The 30 largest chaebols account
for about one-third of the total capital of the domes-
tic financial sector and for about 35 percent of all
manufacturing. These chaebols are highly leveraged,
hence they are susceptible to bankruptcies in peri-
ods of economic slowdown (U.S. Department of
State, 1997). The financial crisis exposed the weak-
nesses of the economic model that Korea previously
used to achieve its remarkable growth in the past.
Current reforms are designed to move Korea’s
economy toward a more market-based system. Laws
now require greater transparency in corporate, bank-
ing, and financial institutions. This development au-
gurs well for the Korean economy.

Korea’s economy is based on private owner-
ship of the means of production and distribution, with
basic pricing decisions left to the private sector.
Governmental intervention, however, has historically
been used to guide the direction of economic devel-
opment. This includes policy loans and discretion-
ary enforcement of regulatory policies.

Korea has lowered its average tariff rate to 7.9
percent. The typical trade barriers in Korea are mostly
nontariff related, i.e., nontransparent regulations
subject to the discretion of officials. These cover li-
censing, inspections, and standards, among others.
Import licensing requirements were removed on all
goods effective January 1, 1997, except for roughly
80 items—mostly agricultural products that are included
in the “negative list.” The Korean government’s restric-
tion on the use of credit to finance imports is a signifi-
cant barrier to U.S. exports to the country.

An encouraging development was the country’s
accession to the WTO Government Procurement
Agreement on January 1, 1997. While the use of tax
exemptions to promote exports is declining, a num-
ber of government programs directly support the
country’s export industries. These include customs
duty rebates for raw material imports used in the
production of exports, short-term export loans for
small and medium-sized enterprises, rebates on the
value-added tax, a special consumption tax for ex-
port products, and corporate income tax benefits for
costs related to the promotion of overseas markets,
among others (U.S. Department of State, 1997). A
review of some key demographic changes over the
last few years may offer a better understanding of
the Korean rice industry. From 1970 through 1995,
there was rapid rural-to-urban migration, with the
share of rural population declining from 45 percent
of population to 10 percent. Young people moved to
cities, leaving an older population and labor force in
the farm sector. About 23 percent of the farm work-
ers are over 60 years old, and 45 percent are women.
Farmers are highly dependent on farm income be-
cause of the limited off-farm income opportunities
(USDA/FAS, 1998).

To a large extent, this demographic shift has a
dampening effect on the country’s agricultural in-
dustry in general, and on rice in particular. The
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country’s major objective has been self-sufficiency
in rice and increased rural incomes. The rice indus-
try has been protected, and prices have been three to
five times higher than world prices. Support poli-
cies have included producer price incentives, restric-
tions on rice imports, and government purchases of
rice output.

In 1997, the Korean government purchased
1,224 thousand mt, which are limited by an Aggre-
gate Measure of Support (AMS) commitment under
the WTO. Approximately 96 percent of Korea’s AMS
is for rice. In 1997, the AMS commitment was
2,286.5 billion Korean won and was 1,951.7 billion
won in 1998. This will decrease until 2004, when
the bound rate (the maximum AMS allowed by WTO
established under the Uruguay Round) will be 1,490
billion won (USDA/FAS, 1998).

Despite these policies, the harvested rice area
in South Korea is projected to decline annually by
1.4 percent, from 1.07 million ha in 1999 to 874 thou-
sand ha by 2010 (Table 37 and Figure 47). One fac-
tor causing this decline is the decreasing level of
government support prices in real terms. Yields,
which are driven by improvements in technology,
are projected to increase gradually to 5.3 mt per ha
by 2010 from 4.9 mt in 1999. Both 1996 and 1997
were record yields for medium grain rice, which was
due to ideal weather conditions throughout the year.
The decline in area, however, will cause total pro-
duction to decline to 4.6 mmt by the end of the
baseline period from 5.3 mmt in 1999. The govern-
ment will try to alleviate the effects of declining area
by developing high-yield varieties. Currently two
new varieties having favorable potential are SUWON
405 and MILYANG 103, with test yields of 7.11 mt
and 6.86 mt per ha, respectively (USDA/FAS, 1998).
The objective is reportedly to develop a super-rice
hybrid by 2004 with a yield of 10 mt per ha.

One favorable development is that rice farmers
appear to respond well to a structural reform pro-
gram being implemented by the Ministry of Agri-
culture, Forestry, and Fisheries. Over 7,035 rice farm-
ing households have received financial support from
the government to specialize in rice production. The
average rice farming area per household rose 56 per-
cent to 3.85 ha per household in 1995 from 2.47 ha

in 1994. The number of farm households with more
than 5 ha of rice land also more than tripled, from
395 to 1,426. In order to increase production and
pay the government back, most rice farmers raised
two crops a year, thus intensifying the land use rate
to 138.3 percent from 129.7 percent.

Rice has become an inferior good in South
Korea. It is projected that annual per capita use will
decline steadily from about 107 kg in 1999 to just
under 95 kg by 2010, a 1.2 percent annual decline.
This decline is due to higher incomes (the country’s
GDP is expected to grow within the range of 5.2 to
5.7 percent over the baseline period, after declining
5.8 percent in 1998 and recovering by 5.4 percent in
1999 ), and higher real retail prices. Consumer prices
are expected to increase by 4.8 percent per year dur-
ing most of the projection period. As per capita use
declines and as growth in the population increases
more slowly (1.0 percent in 1999, and gradually
slowing to 0.6 percent by 2010), total consumption
is projected to decrease slightly, from 5.0 mmt in
1999 to 4.9 mmt in 2010.

In terms of trade, while the most explicit barri-
ers to imports have declined over time, more subtle
barriers remain intact. The typical trade barriers fac-
ing exporters into the country are the large number
of regulations that complicate licensing, inspections,
type approval, marking requirements and other stan-
dards affecting trade.

Under WTO, South Korea has agreed to in-
crease rice imports from 1 to 2 percent of domestic
consumption for five years beginning in 1995, in-
creasing to 2 to 4 percent of consumption by 2000
through 2004. With its developing-country status and
a special clause in the Uruguay agreement, the imple-
mentation period for tariffication has been extended
to 10 years, from 1995 through 2005. State trading
is allowed to continue, and trade will be controlled
by the state during the 10-year grace period.

Korea imported 77 thousand mt in 1997 and
113 thousand mt in 1998. Imports are projected to
decrease to 108 thousand mt in the 1999 marketing
year and to increase steadily to 205 thousand mt by
2004 and beyond. In 1997, the United States com-
plained about South Korea’s purchase of rice from
China through international open bidding. The Seoul
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government, however, has decided to uphold its
stance for rice buying through this method. Ending
stocks are expected to decrease slightly to 1.1 mmt
in 2010 from 1.4 mmt in 1999

Taiwan

Taiwan’s economy has been characterized by
rapid growth and stability over the last four and a
half decades, with real GDP growing at an average
of 8.5 percent. The Asian financial crisis slowed
Taiwan’s real growth to about 4.8 percent in 1998,
from 6.8 percent in 1997. Taiwan held the third larg-
est foreign-exchange reserves in the world (after Ja-
pan and the People’s Republic of China) at US$90
billion. Rising labor costs have long led many manu-
facturers in labor-intensive industries to move off-
shore—mainly to Southeast Asia and mainland
China. Falling official savings and growing public
expenditure have caused domestic public debt to in-
crease steadily. The Taiwan authorities rely mainly
on domestic bonds and bank loans to finance major
expenditures. Owing to austerity measures aimed at
controlling the government budget deficit in recent
years, outstanding public debt as a percentage of GNP
is expected to decline to 17 percent in 1999 from 21
percent in 1997. The growing demands for improved
infrastructure and social welfare spending, includ-
ing a national health insurance plan initiated in 1995,
have put great pressure on Taiwan’s budget.

Taiwan aims to accede to the WTO in the near
future. As part of the accession process, Taiwan and
the United States signed a landmark bilateral WTO
agreement in February 1998. The agreement includes
both immediate market access and phased-in com-
mitments, and will provide substantially increased
access for U.S. goods, services, and agricultural ex-
ports to Taiwan. Taiwan is also an active member of
the Asia Pacific Economic Cooperation (APEC) forum.

Taiwan has a floating exchange rate system in
which the banks set rates independently. The gov-
ernment, however, controls the largest banks autho-
rized to deal in foreign exchange. Taiwan began
implementing tariff reductions in July 1997 (U.S.
Department of State, 1997). In May 1998, Taiwan
began implementing tariff cuts on 1,130 items. Tar-
iff reductions on 15 agricultural products took ef-

fect in July 1998. The current average nominal
tariff rate is 8.3 percent, while the trade-weighted
rate is 3.2 percent.

Taiwan plans to reduce supports for rice (along
with other selected crops) over the next five years.
On February 20 1998, the U.S.–Taiwan Comprehen-
sive Market Access Agreement for Taiwan’s acces-
sion to the WTO was signed.

Taiwan’s Rice Diversion Program was suc-
ceeded by the four-year Paddy and Upland Utiliza-
tion Adjustment Program, implemented in July 1997.
The objective of this policy is to balance supply and
demand of rice. The price guarantee programs cur-
rently in place will continue for both the first and
second rice crops. Farmers will also be compensated
for rotating rice crops with other crops or for setting
land aside (USDA/FAS, 1998).

Rice area harvested increased slightly to 368
thousand ha in 1999 from 358 thousand in 1998, but
would decline gradually thereafter to 215 thousand
by the year 2010. This decrease is mainly due to a
policy of reducing the second crop area from pro-
duction and declining real farm harvest prices. Yields/
ha, on the other hand, are projected to increase
steadily from 3.66 mt in 1998 to 4.57 mt by 2010
(Table 38 and Figure 48). Average yield is a func-
tion of improvements in technology. The expected
yield gain, however, is not adequate to compensate
for the sharp decline in the area harvested—causing
a decline in total production from 1.3 mmt in 1998
to less than 1.0 mmt by the year 2010.

Per capita consumption declines from nearly 62
kg in 1998 to just under 46 kg by 2010, causing total
consumption to decrease from 1.4 mmt to 1.1 mmt
during the same period, as per capita incomes in-
crease. Taiwan’s population growth will be slightly
lower than South Korea’s until 2002, at 0.9 percent;
but would be slightly higher than South Korea’s from
2004 and beyond. However, the population of both
countries, would grow at a decreasing rate during
the same period.

There are few subsidy and tax policies for  ex-
ports. Taiwan’s low levels of rice and sugar exports
enjoy indirect subsidies through guaranteed purchase
prices higher than world prices. The government
offers guaranteed prices for a portion of rice and other
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cereal crops produced by farmers. Fertilizer manu-
facturing is subsidized by offering lower fuel prices
to domestic manufacturers. Taiwan has maintained
domestic prices of rice higher than international
prices. The government has purchased rice at two to
three times higher than the world price.

Taiwan was a net rice exporter in 1998 and is
expected to remain so in 1999 and 2000. Based on
an assumption of its membership in the WTO, Tai-
wan is expected to be a net importer of rice starting
in 2001, importing 132 thousand mt—a level as-
sumed throughout the baseline period. Ending stocks
are expected to be under 200 thousand mt over the
baseline period.

Canada

Canada has an affluent, high-tech industrial
economy—resembling that of the United States in
terms of per capita output, market-oriented economic
system, and pattern of production. Fueled by domes-
tic demand, the country’s economy grew by 3.8 per-
cent in 1997. In fiscal year 1997-98 (April to March),
the country recorded its first surplus in 28 years.
Growth slowed in 1998 at under 2.0 percent. While
consumer spending remained strong, production cut-
backs caused inventory to decrease substantially,
and business investment and external demand
weakened. Canada’s short-term outlook has been
revised downward because of the impact of the
recent Asian financial crisis. Projected growth in
1999 is under 2.0 percent.

Geographically, Canada and the United States
have a common interest—the two countries share a
5,500-mile border. In 1995, a Shared Border Accord
was announced by the two heads of state that pro-
vides a framework to find a balance between com-
mercial facilitation and law enforcement. Canada
remains as the foremost export market and single
largest trading and investment partner of the United
States. Total two-way trade in goods and services
was approximately US$365 billion in 1997, com-
prising 80 percent of Canada’s total global trade.

The Canadian dollar is a fully convertible currency,
and exchange rates are determined by supply-and-
demand conditions in the exchange market. Prices
for most goods and services are established by the

market.
On January 1, 1989, Canada and the United

States started to implement the US-CFTA, a free-
trade agreement to eliminate over a 10-year period
all tariff and nontariff barriers to trade between the
two countries. The US-CFTA was suspended on
January 1, 1994, with the inauguration of NAFTA,
which extends the US-CFTA to Mexico and expands
its coverage to include services, investment, and gov-
ernment procurement. As of January 1, 1998, Canada
has eliminated all tariffs between the United States
and Canada, except for supply-managed products
like poultry and dairy products. However, nontariff
barriers at both the federal and provincial levels con-
tinue to impede access, or retard export growth, of
U.S. goods and services to Canada.

Canada does not produce rice; hence it depends
entirely on imports to supply its domestic rice needs.
Per capita rice consumption, which is a function of
per capita GDP and rice import price, ranges from
8.2 to nearly 10.2 kg/year over the baseline period
(Table 39 and Figure 49). Total consumption is
projected to grow from 240 thousand mt in 1998
to 347 thousand mt by 2010, an annual growth of
just under 3 percent. The United States supplies
about 70 to 75 percent of Canadian rice imports.

South Africa

South Africa is a middle-income, developing
country with well-developed financial, legal, com-
munications, energy, and transport sectors; a stock
exchange that ranks among the 20 largest in the
world; and a modern infrastructure supporting an
efficient distribution of goods to major urban cen-
ters throughout the region. Nearly five years since
the historic first multiracial elections in 1994, South
Africa remains the most advanced, broadly based,
and productive economy in Africa. After four years
of real GDP decline (1988-1992), the South African
economy entered a period of real growth from 1994
through 1998 at 2.5, 2.8, 3.2, 1.7, and 0.5 (estimate)
percent, respectively (U.S. Department of State, 1998).

South Africa, however, faces serious develop-
mental issues resulting from decades of apartheid-
era policies. That unfortunate era was characterized
by inefficient use of human resources, underinvest-
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ment in human capital, labor rigidities, large expen-
ditures for overlapping government layers and fa-
cilities, wide-scale government intervention in the
economy, and international sanctions that resulted
in lack of foreign investment and imported goods.
Priorities set by the government are black economic
empowerment, promotion of enterprises (small,
medium, and micro), extension of telecommunica-
tions, transportation, and other infrastructure links
to unserved rural areas, and substantial job creation
to offset the rapid population growth.

South Africa’s macroeconomic strategy, which
was released in 1996, showed the government’s com-
mitment to open markets, privatization, and a favor-
able investment climate. The country also expressed
commitment to its WTO obligations, indicating its
slow but steady move toward a free-market economy.

South Africa depends on imports to supply its
domestic rice requirements. Per capita rice consump-
tion is projected to range from 10.7 to 11.7 kg/year
over the 1998-2010 period (Table 40 and Figure 50).
Per capita consumption is a function of per capita
GDP and rice import price. Total consumption is
projected to grow from 450 thousand mt in 1998
to 554 thousand mt by 2010, an annual growth of
1.8 percent.

Until 1982, 80 to 90 percent of South African
rice imports came from the United States. The im-
portance of the United States as a rice supplier to the
country has declined substantially since then, reach-
ing a share of just 14 percent in 1997. India and Thai-
land were the major suppliers of rice for South Af-
rica in 1997—surpassing the United States.

Mexico

The Mexican economy, which experienced a
strong recovery in 1996 and 1997, began to taper off
in 1998 and is expected to slow down further in 1999.
Following growth of 7.0 percent in 1997, the
country’s GDP is estimated to have grown under 5.0
percent in 1998. Mexico’s consumer boom during
the first 10 months of 1998 slowed substantially in
November, as higher interest rates, a weakening cur-
rency, and a domestic fuel price increase reduced
the population’s disposable income. Fiscal expendi-
tures were cut by the government three times in 1998

in response to weak oil prices. One cause to worry is
the country’s dependence on oil at a time when prices
remain low; this will likely result in only modest
growth in 1999. Exports have been the engine of the
country’s growth. Mexico accomplished this by ag-
gressive market opening through bilateral and mul-
tilateral trade agreements that have created new mar-
kets for Mexican products, while allowing more for-
eign competition. Two-way trade with the United
States has continued to grow and is estimated to be
in the range of $180-$190 billion. The country’s trade
surplus with the United States is steadily decreasing
and could even become a deficit in 1999 or 2000.
Controlling inflation is the principal objective an-
nounced by the Bank of Mexico (the country’s cen-
tral bank), which indicates that monetary policy was
tight in 1999.

Mexico abandoned its exchange band mecha-
nism in December 1994 in favor of a free-floating
exchange rate. After losing more than half its value
relative to the dollar in 1995, the peso stabilized in
1996 and through most of 1997. However, since the
last quarter of 1997, the peso has depreciated more
than 25 percent, in response to weakened financial
flows to emerging markets in the wake of the Asian
financial crisis. The country has largely achieved the
objectives laid out in the emergency economic pro-
gram developed to cope with the 1995 peso crisis.
Mexico’s debt situation has improved since 1997,
and the country has successfully returned to interna-
tional capital markets.

The Mexican government has been working to
decrease regulations in the economy. In 1993, legis-
lation was introduced to promote greater competi-
tion, limit monopolistic behavior, and prohibit prac-
tices that restrain trade. More than 1000 parastatal
companies have been privatized or eliminated since
1986, and the current administration is continuing
the privatization efforts. NAFTA provisions opened
Mexico to greater U.S. and Canadian investment by
assuring U.S. and Canadian companies national treat-
ment, the right to international arbitration, and the
right to transfer funds without restrictions. NAFTA
also eliminated some barriers to investment in
Mexico such as trade balancing and domestic con-
tent requirements.
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Harvested rice area in Mexico is projected to
remain in the range of 90-100 thousand ha over the
baseline period (Table 41 and Figure 51). Rice area
is influenced by a guaranteed rice market price and
wheat farm prices. Some immediate concerns are
increased input costs, low producer prices in rela-
tion to other crops, relatively cheaper imports, and
lack of water in the northwestern rice-producing
regions. Virtually all rice area in the major growing
regions is irrigated.

Average yield is expected to grow at 1.4 per-
cent per year to 3.79 mt in 2010, from 3.13 mt per ha
in 1998. Improvements in yield are mostly technol-
ogy-induced, i.e., through the use of fertilizers and
hybrid seeds. Total production is projected to increase
from 313 thousand mt in 1998 to 378 thousand mt in
2010. While domestically produced rough rice is of
good quality, some less efficient milling operations
produce lower quality milled rice.

Per capita consumption is expected to be 6.0
kg in 1999—still one of the lowest in Latin America.
A slight increase is projected over the baseline pe-
riod, reaching 6.4 kg by 2010. Factors affecting per
capita consumption are per capita GDP, rice retail
price, and wheat retail price.

The variety of consumer-ready rice mixes in
Mexican grocery stores has reportedly increased over
the past few years. Consumer acceptance is improv-
ing as a result of the variety of flavors and the ease
of preparation. Milled rice is an affordable food
choice for many segments of the Mexican popula-
tion. Imported rice mixes, while expensive, are popu-
lar among upper-income Mexicans. Net imports are
projected to steadily grow by around 2 percent an-
nually, from 306 thousand mt in 1998 to 386 thou-
sand by the end of the baseline period. The U.S. sup-
plies well over 90 percent of Mexican rice imports.
Over the baseline period, ending stocks are estimated
to be in the range of 23-31 percent of consumption—
a level consistent with historical average.

In the early 1990s, because of world price rela-
tionships, Mexican millers preferred to import milled
rice and package it rather than run their mills to pro-
cess imported rough rice. This situation changed over
the last few years as the government tries to increase
and maintain rural employment and make domestic

rough rice more price competitive. The Mexican
government, through NAFTA, maintains a higher
tariff on milled rice (8 percent) than on rough and
brown rice (4 percent). This tariff differential is aimed
at increasing paddy imports by millers while decreas-
ing milled imports.

Price competitiveness has been the primary
concern for importers, followed by quality. Strong
exports of U.S. rice to Mexico are expected to con-
tinue as long as U.S. prices remain competitive rela-
tive to Asian and South American rice. Another ad-
vantage for U.S. rice is the consistent availability of
reliable large exportable supplies. While Uruguay is
trying to gain market share in Mexico’s rice imports,
Mexico’s phytosanitary concerns remain a constraint.
To maintain a strong foothold in the Mexican rice
market, U.S. exporters should strive to pursue ac-
tive market development efforts that may include,
but are not limited to, branded promotions and nu-
tritional information campaigns. These activities
should be timely, considering that milling margins
are no longer protected by the government.

The absolute ban on imports of Asian rice has
been dropped by Mexico, as provided for by the
WTO. Starting in 1997, Asian rice access to Mexico
is subject to the detailed risk analysis indicating that
the applicant country is free of certain rice pests. As
the United States and Mexico eliminate their respec-
tive tariffs on rice over a 10-year period under
NAFTA, U.S. rice is expected to become increas-
ingly competitive relative to non-NAFTA countries.

Rest of the World
While the ROW is an aggregate region, there

are a number of pertinent country-specific develop-
ments, especially on the demand side, that have sub-
stantial potential impact on world prices and hence
will be mentioned here. One of these developments
is the uncertainties brought about by the food short-
age in North Korea. Other countries that can, time
and again, cause uncertainties in the rice market
owing to unexpected weather-related imports include
Bangladesh and the Philippines.

In late December 1997, for instance, the Phil-
ippines had to purchase large quantities of rice be-
cause of drought brought about by El Niño. The Phil-
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ippines doubled its rice imports in 1997 to 1.3 mmt
compared to 682 thousand mt in 1996. Philippine
imports further increased in 1998 to 2.0 mmt but are
expected to decrease to 850 thousand mt in the 1999
marketing year. The strong import demand from the
Philippines, as well as from Indonesia, during that
period caused international prices to rise slightly
despite continued weakness in the Thai currency.

Because of crop shortfall, Bangladesh also in-
creased its rice imports in 1997 to 1.1 mmt from 46
thousand mt in 1996 . The country more than doubled
its imports in 1998 at 2.5 mmt but is expected to
reduce purchases in 1999 to 1.0 mmt.

The rest of the world is a net rice importer. Area
harvested is responsive to low-quality rice (Thai
35%) price and technology. Yields are projected
according to historical patterns. Consumption is
responsive to the relative world prices of wheat
and Thai 35% rice.

Total harvested area in 1999 was 29.2 million
ha and is projected to increase slightly to 31.1 mil-
lion ha by 2010—an annual growth rate of about 0.6
percent. Yields are expected to increase steadily from
1.72 mt per ha in 1999 to 1.86 mt by the end of the
baseline period (Table 42 and Figure 52). As a result
of gains in both area and yields, total production is
projected to grow by 1.4 percent annually, from 50.1
mmt in 1999 to 57.9 mmt by 2010.

Total consumption is projected to increase to
73.5 mt in 2010 from 63.4 mmt in 1999. The ROW
imports are projected to be in the range of 12 to
16 mmt over the baseline period. Ending stocks
are expected to remain around 6 mmt during the
same period.
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Fig. 2. GDP Growth, Major Rice Importers, 1997-2010

Fig. 1. GDP Growth, Major Rice Exporters, 1997-2010
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Fig. 3. U.S. Rice Market and Policy Prices and Payments, 1986-2010

Fig. 4. Population Growth, Major Rice Exporters, 1997-2010
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Fig. 5. Population Growth, Major Rice Importers, 1997-2010
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Fig. 6. AGRM 2000 Projections: World Rice
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Fig. 7. World Rice Consumption: Annual Growth Rates

Fig. 8. World Rice Area: Annual Growth Rates
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Fig. 9. World Rice Yield: Annual Growth Rates

Fig. 10. World Rice Production: Annual Growth Rates
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Fig. 11. World Rice Trade: Annual Growth Rates

Fig. 12. Major ROW (rest-of-the-world) Importers, 1990-99
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Fig. 13. World Rice Stocks: Annual Growth Rates

Fig. 14. AGRM 2000 Projections: World Rice Price
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Fig. 15. AGRM 2000 Projections: Rice Prices

Fig. 16. AGRM 2000 Projections: Rice and Wheat Prices
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Fig. 17. AGRM 2000 Projections: Thailand Rice
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Fig. 18. AGRM 2000 Projections: U.S. Rice Supply
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Fig. 19. AGRM 2000 Projections: U.S. Harvested Area by State
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Fig. 20. AGRM 2000 Projections: Arkansas Rice Supply by Type
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Fig. 21. AGRM 2000 Projections: Louisiana Rice Supply by Type
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Fig. 22. AGRM 2000 Projections: U.S. Rice Yield by State
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Fig. 23. AGRM 2000 Projections: U.S. Rice Production by State
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Fig. 24. AGRM 2000 Projections: Detailed U.S. Total Rice Use
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Fig. 25. AGRM 2000 Projections: U.S. Rice Trade and Stocks

Fig. 26. AGRM 2000 Projections: Nominal and Real U.S. Rice Prices
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Fig. 27. AGRM 2000 Projections: U.S. Rice Season Average Farm Price by Type
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Fig. 28. AGRM 2000 Projections: China Rice
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Fig. 29. AGRM 2000 Projections: India Rice
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Fig. 30. AGRM 2000 Projections:Pakistan Rice
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Fig. 31. AGRM 2000 Projections: Myanmar Rice
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Fig. 32. AGRM 2000 Projections: Vietnam Rice
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Fig. 33. AGRM 2000 Projections: Australia Rice
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Fig. 34. AGRM 2000 Projections: Egypt Rice
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Fig. 35. AGRM 2000 Projections: Argentina Rice



Arkansas Global Rice Model

93

Fig. 36. AGRM 2000 Projections: Uruguay Rice
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Fig. 37. AGRM 2000 Projections: Brazil Rice
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Fig. 38. AGRM 2000 Projections: European Union Rice
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Fig. 39. AGRM 2000 Projections: Italy Rice

Fig. 40. AGRM 2000 Projections: Spain Rice
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 Fig. 41. AGRM 2000 Projections: Other European Union Rice
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Fig. 42. AGRM 2000 Projections: Indonesia Rice
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Fig. 43. AGRM 2000 Projections: Iran Rice
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Fig. 44. AGRM 2000 Projections: Iraq Rice
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Fig. 45. AGRM 2000 Projections: Saudi Arabia Rice

Fig. 46. AGRM 2000 Projections: Japan Rice
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Fig. 47. AGRM 2000 Projections: South Korea Rice
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Fig. 48. AGRM 2000 Projections: Taiwan Rice
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Fig. 49. AGRM 2000 Projections: Canada Rice

Fig. 50. AGRM 2000 Projections: South Africa Rice
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Fig. 51. AGRM 2000 Projections: Mexico Rice
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Fig. 52. AGRM 2000 Projections: Rest-of-the-World Rice


