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PREFACE

his report on the world rice economyprojections of this report. Updates of this report

discusses recent and projected trends @@n be found at the web site http://www.uark.edu/

consumption, production, trade, stockslepts/agriecon/.
and prices. The Arkansas Global Rice Model The Arkansas Global Rice Model is subject to
(AGRM) baseline projections have been developa&dnstant development and refinement. This
in collaboration with the Food and Agriculturalresearch has benefitted from previous discussions
Policy Research Institut&4PRI) at the Univer- with colleagues throughout the world and in work-
sity of Missouri-Columbia and lowa Stateshops on the global rice economy conducted in
University. The rice baseline model resultghe United States, Japan, South Korea, China, Phil-
presented in this report were developed WitARI  ippines, Taiwan and Spain. The research presented
in January 1997. TheGRM baseline is generatedin this report has been funded by the U.S. Depart-
within an international multi-market frameworkment of Agriculture, Economic Research Service,
that includes wheat, feed grains, oilseeds, livé\greement No. 96-34351-2537, “Rice Modeling
stock, fiber, fruits and vegetable models. Revisiot¥oject-Marketing and Policy.”
in production, consumption, trade and price data An English/Metric conversion table is provided
since January 1997 have been included in tloe page 46.



LIST OF TABLES

Table 1. World Rice Supply and Utilization
Table 2. Total World Rice Trade
(Combined Japonica and Indica)
Table 3. World Rice Net Trade
Table 4. World Indica Rice Trade
Table 5. World Japonica Trade
Table 6. World Rice Prices
and Price Relationships
Table 7. Thailand Rice Supply and Utilization
Table 8. Detailed U.S. Rice Supply
and Utilization (in English Units)
Table 9. U.S. Long Grain Rice Supply
and Utilization
Table 10. U.S. Medium Grain Supply
and Utilization
Table 11. U.S. Rice Supply and Utilization
(in Metric Units)
Table 12. Arkansas Rice Supply by Type
Table 13. Louisiana Rice Supply by Type
Table 14. Texas Rice Supply
(Aggregate; Mostly Long Grain)
Table 15. Missouri Rice Supply (Long Grain)
Table 16. Mississippi Rice Supply
(Mostly Long Grain)
Table 17. California Rice Supply (Aggregate;
Mostly Medium and Short Grain)
Table 18. China Rice Supply and Utilization
Table 19. India Rice Supply and Utilization

Table 22. Vietnam Rice Supply and Utilization
Table 23. Australia Rice Supply and Utilization
Table 24. Egypt Rice Supply and Utilization
Table 25. Argentina Rice Supply and Utilization
Table 26. Uruguay Rice Supply and Utilization
Table 27. Brazil Rice Supply and Utilization
Table 28. European Union Rice Supply

and Utilization
Table 29. Italy Rice Supply
Table 30. Spain Rice Supply
Table 31. Other EU Rice Supply
Table 32. Indonesia Rice Supply and Utilization
Table 33. Iran Rice Supply and Utilization
Table 34. Iraq Rice Supply and Utilization
Table 35. Saudi Arabia Rice Supply

and Utilization
Table 36. Japan Rice Supply and Utilization
Table 37. South Korea Rice Supply

and Utilization
Table 38. Taiwan Rice Supply and Utilization
Table 39. Rest of the World Rice Supply

and Utilization
Appendix Table 1. Population
Appendix Table 2. Real Gross Domestic Product

(GDP)
Appendix Table 3. Gross Domestic Product
(GDP) Deflator

Appendix Table 4. Consumer Price Index (CPI)

Table 20. Pakistan Rice Supply and Utilization Appendix Table 5. Exchange Rate
Table 21. Myanmar Rice Supply and Utilization English/Metric Conversion Table



Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

LIST OF FIGURES

1. AGRM 1997 Projections: World Rice
2. AGRM 1997 Projections:
World Rice Consumption
3. AGRM 1997 Projections:
World Rice Area
4. AGRM 1997 Projections:
World Rice Average Yield
5. AGRM 1997 Projections:
World Rice Production
6. AGRM 1997 Projections:
World Rice Trade
7. AGRM 1997 Projections:
Major ROW Importers, 1990-96
8. AGRM 1997 Projections:
World Rice Stocks
9. AGRM 1997 Projections:
World Rice Price
10. AGRM 1997 Projections: Rice Prices
11. AGRM 1997 Projections:
Rice and Wheat Prices
12. AGRM 1997 Projections:
Thailand Rice
13. AGRM 1997 Projections:
United States Rice Supply
14. AGRM 1997 Projections:
Harvested Area of Select States
in the United States
15. AGRM 1997 Projections:
Arkansas Rice Supply by Type
16. AGRM 1997 Projections:
Louisiana Rice Supply by Type
17. AGRM 1997 Projections: Yield of
Select States in the United States
18. AGRM 1997 Projections: Production
of Select States in the United States
19. AGRM 1997 Projections:
Detailed U.S. Total Rice Use
20. AGRM 1997 Projections:
U.S. Rice
21. AGRM 1997 Projections: Nominal
and Real U.S. Rice Prices
22. AGRM 1997 Projections: U.S. Rice
Season Average Farm Prices by Type

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

23. AGRM 1997 Projections: China Rice
24. AGRM 1997 Projections: India Rice

25. AGRM 1997 Projections: Pakistan Rice

26. AGRM 1997 Projections:
Myanmar Rice

27. AGRM 1997 Projections:
Vietnam Rice

28. AGRM 1997 Projections:
Australia Rice

29. AGRM 1997 Projections:
Egypt Rice

30. AGRM 1997 Projections:
Argentina Rice

31. AGRM 1997 Projections:
Uruguay Rice

32. AGRM 1997 Projections:
Brazil Rice

33. AGRM 1997 Projections:
European Union Rice

34. AGRM 1997 Projections:
Italy Rice

35. AGRM 1997 Projections:
Spain Rice

36. AGRM 1997 Projections:
Other EU Rice

37. AGRM 1997 Projections:
Indonesia Rice

38. AGRM 1997 Projections:
Iran Rice

39. AGRM 1997 Projections:
Iragq Rice

40. AGRM 1997 Projections:
Saudi Arabia Rice

41. AGRM 1997 Projections:
Japan Rice

42. AGRM 1997 Projections:
South Korea Rice

43. AGRM 1997 Projections:
Taiwan Rice

44. AGRM 1997 Projections:
Rest of World Rice



International
Baseline Projections
For 1997-2010

Eric J. Waliles, Gail L. Cramer,
Eddie C. Chavez and James M. Hansen

INTRODUCTION

ice accounts for over 22 percent of The Federal Agriculture Improvement and Reform

global caloric intake. While production (FAIR) Act of 1996 of the United States is another

and consumption is concentrated inmportant policy initiative. This new legislation
Asia, rice is an important crop in specific regions ishanges U.S. rice industry policy significantly by 1)
North and South America, Africa and Europe. Theliminating supply control mechanisms, 2)
international rice economy is becoming more madecoupling farm income support (deficiency) pay-
ket oriented due to many changes over the past sewents from production decisions and 3) reducing
eral years. Foremost among these changes is theort subsidies more quickly than the bound rate in
implementation of the General Agreement on Tariffthe Uruguay Round agreement. Unilateral actions in
and Trade (GATT) accord. The agreement requiresher countries include adjustments in rice produc-
1) market access, the opening of markets to impotisn infrastructure such as in Japan, Korea and Tai-
in Japan, South Korea and other countries, 2) redwean. National policy programs resulting in the
tions in aggregate support levels and 3) reduction diversification of cropping patterns in traditional rice
export subsidies notably in the European Union (Egyroduction countries in Southeast Asia are respond-
and the United States (U.S.). A regional initiativang to changes in consumer demand and dietary pat-
which is already changing global rice trade, is theerns. Prospects for higher resource productivity for
free trade agreement in South America, thiéce based on research and extension programs are
MERCOSUR which includes Argentina, Brazil, Para-being led by the International Rice Research Insti-
guay and Uruguay (Bierlen et al., 1997). tute (IRRI) and its linkage to national rice research
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programs such aS8ORRA, Council for Partnership in their rice sector economy. Macroeconomic data
on Rice Research in Asia. Finally, fundamentare based on forecasts from the Wharton Econo-
demand-determining factors of income and populaaetrics Forecasting Associat&8EFA) and Project
tion growth, as well as dietary changes, continue tdNK (Appendix Tables 1-5).
influence the world rice economy. An updated baseline projection for the world rice
The baseline projections of consumption, produeconomy is valuable as it provides a benchmark
tion, trade, stocks and prices presented in this papgainst which it is possible to evaluate the impacts
reflect the latest developments in the internationaf policy reforms on rice and changes in supply and/
rice industry. The current baseline projections include demand on world rice prices. The set of countries
substantial changes relative to previous projectiar regions explicitly included in the model are the
reports (Wailes et al., 1995, 1996a, 1996b). The fdlnited States, Thailand, Pakistan, China, India,
lowing changes have been incorporated: Myanmar, Vietnam, Australia, Egypt, Argentina,
Uruguay, Japan, South Korea, Indonesia, the
* revised macroeconomic data and population for&uropean Union, Iran, Iragq, Saudi Arabia, Taiwan
casts (Wharton Econometrics Forecastingnd Brazil. Projections for the United States are
Associates and ProjeciNK), separated by state and rice type (i.e., long grain and
medium grain). EU’s rice supply is divided among
Italy, Spain and Other EU. All other countries not
listed above are included in the ROW region. All
* provisions of the Federal Agriculture Improvedata on rice quantities in the following discussion
ment and Reform Act of 1996 of the United Stategnd tables are on a white milled basis except where

. revised model structure for U.S. rice supplypoted.
demand, and prices with disaggregation into long
grain (indica) and medium grain (japonica),

 current rice supply and utilization dataSDA,
1997a, 1997

WORLD RICE CONSUMPTION,

 addition of individual country models for three PRODUCTION. TRADE AND PRICES

MERCOSURcountries, Argentina, Brazil and

Uruguay, .
Juay Consumption

+ revised models for Vietnam, China, and the rest- Changes in world rice consumption are deter-
of-the-world ROW) rice supply and demandmined primarily by population and income growth,
estimates. and relative food grain prices. Total utilization of rice

is projected to increase from 376 mmt in 1996 to

The Arkansas Global Rice ModedGRM) pro- 435 mmt by 2010 (Table 1 and Figure 1) at a rate of
jections are based on a multi-country econometrghly 1.05 percent annually. This growth rate is
model framework that provides projections for a s&lightly less than the 1.09 annual percent growth rate
of 20 major rice producing and/or trading countriegxperienced over the 1990-95 period but is much
and one aggregaROW region. Projections include lower than the growth in rice consumption over the

national levels of production (area harvested amqgevious 20 years at 2.27 percent (Figure 2).

yields), utilization, net trade (exports less imports), The rapid slowdown in world rice consumption

stocks and prices. Historical data for these variablgsa result of 1) projected reductions in population

are from the Economic Research Service, U.S. Dgrowth rates in many Asian countries (Appendix

partment of Agriculture (Gudmunds, 1997). EstiTable 1) and 2) a diversification in the food consump-
mates for these variables are based on a settioh patterns as a result of changing lifestyles and
explanatory variables including exogenous macrgpending patterns, especially in Asian countries that
economic factors such as income, population, infl&rave experienced rapid industrialization. For some
tion rate, technology development and, especiallsian countries, rice has become an inferior good

government-determined policy variables that reflegt.e., rice consumption declines as incomes rise, im-

the various mechanisms by which countries intervepgying negative income elasticities. In less industri-

2
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Fig. 1. AGRM 1997 Projections: World Rice Fig. 3. World Rice Area
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oo . is expected to increase to 149 million hain 1997 as a
82 85 88 91 94 97 00 03 06 09 82 85 88 91 94 97 00 03 06 09 reSUIt Of relative|y h|gh current rice prices_
ol - Base Projection The world average rice yield was 2.52 metric tons
Fig. 2. World Rice Consumption (mt) per ha in 1996. Yield is projected to increase to
Annual Growth Rates 2.87 mt by 2010, a 0.93 percent increase per year.
3.03 This represents a more optimistic yield growth sce-

nario than that which has been experienced for the
past six years at a 0.68 percent growth rate. The ba-
sis for this more optimistic yield projection is prima-
rily due to the development and increased use of
improved varieties. This projection, however, is much
lower than the 2.04 rate observed for the past 20 years
‘ (Figure 4). IRRI research reports on the potential of
66/75 76185 86/95 90195 96/10 new “super” rice varieties suggest that farmers will
Period be able to increase yields by 20-25 percent, with re-
alized Asian nations and a few non-Asian industrialease of these varieties beginning at the end of the
ized market economies, such as the United Staté990s (New York Times, 1997). Therefore, the pro-
rice consumption increases with income growth. jected annual yield growth projection of 0.93 per-
cent is realistic. To the extent that yield growth ex-
Production ceeds the 0.93 percent growth rate, less land resources
The growth in world rice production necessary tiill be needed to accommodate the consumption pro-
satisfy the projected consumption levels over the ngxtions.
15 years (1996-2010) will mainly come from yield
increases, as it has for the past 20 years (Figure 3
through Figure 5). Area harvested is projected to in-3s
crease only slightly to 151.6 million hectares (ha) by ; |
2010 from 148.5 million in 1996 (Table 1). Thisin-
crease is equivalent to an annual growth rate of onjy
0.15 percent. Projected area expansion is comparaﬁ)le
to the annual growth rate observed for the past &X'
years (1990-95) at 0.17 percent but lower than the '
0.23 percent seen for the past 20 years (Figure 3p5
World rice area harvested has increased by approxi-o -
mately 300 thousand ha per year since 1975, consid-

Percent

Fig. 4. World Rice Average Yield
Annual Growth Rates

66/75 76/85 '86/95 90/95 96/10
Period
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Our yield projections do not include weather varia situation in which the major effects of unilateral,
ables and therefore reflect, implicitly, an assumptioregional and multilateral rice trade liberalization,
of normal weather. However, we recognize that laave been substantially realized. Increased political
major source of volatility in world rice prices, pro-stability, especially in the Middle East, has meant a
duction and trade is the monsoon climate of mamgturn to more normal trade volumes in that region.
Asian countries. As such, the year-to-year accuradyne rapid growth in world rice trade over the past
of our projections is not expected to be high. Howsix years has also been the result of production short-
ever, the long-term estimates are clearly consisteatls in consecutive years in a number of major Asian
with the historical trends. rice-consuming nations (Figure 7). Obviously, yield

Total production is projected to increase from 378hocks have dramatically influenced trade volume
mmt in 1996 to 436 mmt by 2010 (Table 1). Thisind variability from year-to-year such as in 1993,
increase represents an annual growth rate of 1.0894 and 1995.
percent (Eigure 5). Since itis slightly higher than the Fig. 6. World Rice Trade
consumption growth rate, a gradual recovery of glo- Annual Growth Rates
bal stock levels is expected. World rice productiono
has increased by only 0.84 percent per year since
1990, well below the 2.28 percent annual growth for °
the 1976-95 period.

8.82

Percent

Fig. 5. World Rice Production 4
Annual Growth Rates
35 2
311 3.03

66/75 76/85 86/95 90/95 96/10
Period

Percent

Fig. 7. Major ROW Importers, 1990-96

2000

1500

66/75 76/85 86/95 90/95 96/10

Period 1000

1000 MT

500
Trade
World rice trade has expanded at an annual growth °
rate of 8.82 percent over the past six years. This ex-
pansion has been the result of 1) weather-related pro-
duction shortfalls (e.g., in Indonesia, China,

Philippines and Bangladesh), 2) improving political The total world rice trade forecast for 1997 is 17.9
stability in some rice-consuming countries (e.g., Iragimt (Table 2). Rice trade will remain thin (i.e., a
and Iran) and 3) growth in population and incomegmall percent of world consumption). Trade ac-
Total world rice trade is projected to grow by 1.1¥ounted for only 4.7 percent of consumption in 1996.
percent per year from 18 million metric tons (mmtyhis is projected to range from 4.6 to 4.8 percent
in 1996 to 21 mmt by 2010 (Table 2). This projecover the forecast period. Major exporters in 1996
tion reflects a significant decline in the growth ofyere Thailand, Vietnam, United States, India and
rice trade compared to an average annual increas@jkistan. Major importers in 1996 were the EU, Iran,
trade of 1.45 mmt or a 8.82 percent growth over tfByazil, Indonesia, and China. A number of countries,
past six years (Figure 6). The trade projection reflegige the Philippines and Bangladesh, occasionally

B Philippines [ Bangladesh B Sri Lanka

E2 Hong Kong B Mexico [Js. Africa
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make substantial purchases due to weather-relategporters of japonica are Japan and South Korea due
shortfalls in domestic production such as in 199%0 market access requirements of @a&IT accord.
Beginning in 1997, Brazil is projected to be the largFhe projection for Taiwan assumes that a minimum
est importer, followed by Indonesia, EU, China andccess requirement will apply once the country is
Saudi Arabia. By 2008, however, Indonesia’s imporedmitted into the World Trade OrganizatiakTO).
will surpass those of Brazil and the EU. Total japonica trade is expected to account for only
World net rice trade (exports less imports, or vicé3 percent of total world rice trade if market access
versa) is projected to increase from 15.3 mmt in 1996les are not increased for the years beyond 2002 for
to 15.6 mmt in 1997, and increase steadily to 18Japan and 2005 for South Korea. While indica rice
mmt in 2010 (Table 3). In the case of the EU, fdrade is projected to grow annually at 1.3 percent over
example, total imports in 1996 were 1.368 mmt arttie 1997-2010 period, japonica rice trade only in-
total exports were 1.070 mmt, resulting in a net tradeeases by 0.5 percent per year over the same period.
(imports) of 298 thousand mt. For the United States,
on the other hand, exports (2.5 mmt) substantially Stocks.World ending stocks are projected to range
exceeded imports (0.3 mmt) in 1996. from 49 to 56 mmt over the projection period (Table
1). After having declined by an annual average of
Long Grain (Indica) Markets. Indica (long nearly 2 mmt (or 3 percent per year) for the past six
grain) rice trade is given in Table 4. Nearly 90 pesears from 58.6 mmt in 1990 to 49.4 mmt in 1996
cent of total trade is long grain and aromatic typefrigure 8), a modest recovery in global rice stocks is
such as jasmine and basmati. Major exporters gejected, increasing to 56 mmt by 2002 before
Thailand, Vietnam, India, United States and Pakdeclining to 54 mmt by 2010. Relative to con-
stan. The United States is projected to lose marlaimption, world stocks are projected to decline
share in the long grain export market over time bslightly, with the stocks-to-use ratio decreasing from
cause of reduced production. Major long grain ricE3 percent to 12 percent over the projection period
importers are Indonesia, the EU, Middle East coufequivalent to only 1.5 months of global rice
tries and Brazil. The United States is a rapidly groveconsumption).
ing market for aromatic rice imports, which are
projected to increase continuously over the projec- Fig. 8. World Rice Stocks
tion period. The ROW accounts for nearly 51 per- Annual Growth Rates
cent of imports in 1996, but this share is projected to° —
decline to 46 percent in 1997 and ranges from 44 to8 |
48 percent over the projection period. The decline in® -
world imports in 1996 is primarily a result of reduceg -
imports by the Philippines, Bangladesh, North Ko 2
rea, Syria and Turkey. “o-
-2
Medium Grain (Japonica) Markets. The 41 -3.02
approximate world medium grain (japonica) rice s
trade is presented in Table 5. These japonica trade
numbers are overstated because not all trade from
China, Italy, Australia and Japan is japonica. The
major sources of japonica rice exports are Australigfices
China, United States, and Italy. Although China is The international reference price for indica rice
the world’s largest producer of japonica rice, it is ndil hai 5% NPQ fob) is expected to increase, in nomi-
expected to dominate this export market as tt@l terms, to US$344 per mt in the 1997 marketing
country’s domestic demand for japonica rice expand€ar from $331 in 1996 (Table 6). The Thai prices
with production. Other sources of japonica rice expave strengthened in the early part of 1997 due to a
ports include Japan, Taiwan and Egypt. The majepmber of factors, which include the Iraq oil-for-food

66/75 76185 86/95 90/95 96/10
Period
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deal, tight long grain rice stocks, strong demand for Fig. 10. AGRM 1997 Projections: Rice Prices
Asian fragrant (jasmine) rice, growing demand from g U-S- LONG AND MEDIUM GRAIN RICE PRICES (FOB)
Central and South American countries for U.S. rice, o |
and a strong U.S. domestic market. In generalca |
higher U.S. price premium over Thai export prlce§4°° i
has been a result of competitive export pressures O#io |
Thailand from both Vietnam and India. The world , | o B ‘ ‘
indica price is projected to average withintherange s 8 8 9 94 97 o 0 06 09
of $331 to $346 per mt from the period 1998 through - hong grain Houston - —Medium rai, Galffornia
2010, depending on the dynamics of world supplgrojection, which has an elasticity of demand with
and demand. In real terms (1985 dollars), howevégspect to the price ratio of rice to wheat of -0.27.
the world price is projected to decline steadily frorhligh wheat prices in 1996 resulted in an unusually
$227 per mt in 1996 to $165 by 2010 (Figure 9). high ratio to the Thai 35% price of 73 percent. The
resulting strength in rice demand pushed rice prices
Fig. 9. AGRM 1997 Projections: World Rice Price in the same direction as wheat. Because wheat sup-
THAI AND U.S. EXPORT PRICES (FOB) ply response to own price is generally believed to be
o | : more elastic than rice supply to prices, the rice to

.t S wheat price ratio is expected to decline to the more
sa0) i typical range of 53 to 56 percent throughout the pro-
5300 | jection period.

200 |-

10 b ‘ — . — Fig. 11. AGRM 1997 Projections: Rice and Wheat Prices
82 8 8 91 94 97 00 03 06 09 Thai 35% Rice and U.S. Wheat No.2 fob Prices
-o-Thai 5% fob price - -Base Projections 375
-a-US price, fob Houston — Thai §% price (1985$)

600

300

The reference price for japonica rice is the No. 5°
California FOB price. It is projected to increase td> |
US$445 per mt in 1997 from $422 in 1996 then de®® |
cline to $430 per mt in 1998 before increasing steadily T
to $470 by the end of the forecast period. The rela- o Thai 35% Rice fob  — U.S. Wheat No. 2 fob
tionship between the indica and japonica rice prices
is important where substitution in production is pos-
sible. A comparison of the Houston U.S. #2 long grain
FOB price to the California medium grain price gives ~ MAJOR EXPORTING COUNTRIES
an indication of the relationship. Medium grain en-
joyed a price premium of 8 percent in 1995 over longhailand
grain, but the situation reversed in 1996 with strong Thailand harvested 9.03 million ha of rice in 1996,
long grain prices. The long grain price is projecteldwer than the 9.25 million ha in 1995 partly due to
to maintain a premium over the medium grain. Thenfavorable weather late in 1996. Projected harvested
long grain premium, however, declines from 5.8 pearea for crop year 1997 is 9.12 million ha (Table 7
centin 1996 to 1.3 percent in 2000 before gradualijnd Figure 12). The harvested area is expected to
increasing to 6.5 percent in 2010 (Figure 10). decline slightly to 8.66 million by the end of the pro-

The other important price projected is the Thgection period. Yields in the long term for Thailand
FOB 35% broken long grain. Its relationships witlwill be determined by further adoption of high-
the Thai FOB 5% rice and the U.S. wheat No. 2 FOf8elding varieties, relative costs of production and
price are important (Table 6 and Figure 11). This reveather factors. Under the assumption of normal
lationship is relatively important in explaining po-weather, yields are projected to increase from 1.54
tential substitution of wheat for rice in the ROWmt per ha in 1996 to 1.78 mt per ha in 2010. The
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Fig. 12. AGRM 1997 Projections: Thailand Rice = ment-to-government sales of Thai rice; preferential

11000 - TARVESTED AREA , VIELD financing for exporters in the form of packing cred-
« 10250 175 its; tax certificates for rebates of packing credits and
g ss00 //\/W _____ . § 15 N\M tax certificates for rebates of taxes and import duties
T ersol 125} on inputs for products made for export (Department

o0 82 85 88 91 94 97 00 03 06 09 ! 82 85 88 91 94 97 00 03 06 09 Of State)' . , .

PRODUCTION CONSUMPTION Thallanq is Fhe World.s largest rice exporter. The

16000 9000 country’s rice industry is becoming more market-

i 14500 oriented. Export taxes and quotas were eliminated in

Pt L 8750
g_ﬂm i NW § 8500 [\ 1986, boosting its exports. The government also pro-

T ey " aaso vides discounted credit to exporters. Thailand is pro-

10000 8000

82 85 88 91 94 97 00 03 06 09 msmnurnnnse jected to maintain its status as the largest
EXPORTS , ENDING STOCKS rice-exporting country over the projection period. The
oe00 3000 country expects to increase its share of the Japanese
E:::: L Ej::: | /\/\v _____ rice imports as a result of World Trade Organization
g o M S| S agreements. Thailand, however, is expected to expe-
2500 o rience increasing competition from Vietnam and
9209 98 91 84 8T 00 03 08 09 msmaurnnses  pakistan. Projected total exports in the 1997 market-

— Actual --Base Projection

ing year increase to 5.7 mmt from 5.0 mmt in 1996,
1996/97 second crop (which is mainly irrigated) yieldnd increase steadily to 7.3 mmt by 2010. Under the
is expected to be sharply higher than last year b®ATT accord, Thailand is supposed to import 239
cause of improved water supply. As a result ahousand mt of rice in 1996, increasing to 250 thou-
changes in area harvested and yield, rice productisand mt in 2004, and remaining at that level over the
is projected to increase gradually from 13.9 mmt irest of the projection periodSDA Foreign Agricul-
1996 to 15.4 mmt by 2010. tural Service, however, reported that actual imports
Rice demand in Thailand is price inelastic. Pan 1996 were only 107 mt of rice from the United
capita rice use in Thailand is projected to decreaSgates. Ending stocks are expected to increase steadily
slightly to 139.8 kilograms in 1997 from 141 kilo-to 1.6 mmt 2010 from 1.0 mmt in 1996.
grams in 1996 and declines steadily to 127.7 kilo-
grams by 2010. Per capita incomes maintain strolipited States
growth (8.3 percent in 1996 and stabilizing around 7 Long-term projections of the U.S. rice economy
percent by 2005-the third highest among the majpresented in this study include the provisions of the
rice economies). Based on a negative relationsHip\IR Act starting in the 1996 crop year. This pro-
with income, per capita rice consumption declinegram radically changed the nature of government
as dietary habits change. Reflecting the countrygtervention in the rice sector. Specifically, it
relatively low population growth (1.2 percent in 1996lecouples the linkage of farm income support from
and declining to 0.2 percent by 2005), the total rigeroduction decisions using a new concept: contract
consumption only increases from 8.6 mmt in 1998creage and payments. Under this system, rice pro-
to 8.7 mmt by 2001 and then declines gradually @ucers are provided complete flexibility in planting
8.4 mmt by 2010. decisions. They will receive a rice contract payment
Thailand’s economic development policies arehether they produce rice or not. The production
based on a competitive, export-oriented, free markégcision will be primarily determined by relative
philosophy. The government of Thailand ratified thg1arket returns. To be eligible, a producer should have
Uruguay Round agreements in December 1994. Tharrticipated in the government program for at least
land, however, maintains several programs that begne of the past five years.
efit manufactured products or processed agricultural The U.S. rice farm program for the period of 1974
products and may constitute export subsidies. Thebgough 1995 included three sets of policy instru-
programs include subsidized credit on some goverments to support prices and incomes of rice produc-
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ers. These included 1) supply control mechanisny net returns to producers, while changes in yields
through limitations on or incentives to reduce acrever time are driven by research expenditures. Total
age planted to rice, 2) price supports through a pritkS. rice area harvested decreased from 3.32 million
floor, known as the nonrecourse loan rate, and 3) iaeres in 1994 to 3.09 million acres in 1995. Under
come supports through deficiency payments that wettee new policy reform, rice acreage declined by 10
coupled to the production of the rice farmers whepercent, resulting in only 2.8 million acres in 1996.
they voluntarily participated in the government ricé\creage is expected to increase to 2.9 million acres
program. Due to relatively favorable target pricesn 1997 due to higher prices in 1996. Over the longer
the rice program typically attracted a high participaun, area harvested ranges between 2.8 to 3 million
tion rate, i.e., over 94 percent of eligible productioracres (Table 8 and Figure 13).

Deficiency payments were important to rice produc- o _

ers, accounting for nearly 30 percent of the gross in- o ' ASKW 1857 Projections: United States Rice Supply
come of U.S. rice producers from 1990 to 1995. Thé;"“ w 7O ~

average annual government cost of the rice programo—M,KW_"_N 2 ss00 /VWN
2500 . 2 750

during the same period was approximately $550 mi,, g
lion. B s s e % 85 88 o1 84 97 00 03 06 03
TheFAIR Act significantly changes the price and PropeTIon TOTAL RICE SUPPLY

income mechanisms for rice and other grains. Su§f°° M ............
ply control mechanisms are essentially ellmlnateém
Income support is decoupled from production of a8 & & w s s o7 0 0 0 0 "
specific program crop and replaced by a seven-year —*u HiStocks  —Producton imports
production flexibility contract that provides annual
transition payments to producers who had partici- Long grain harvested acreage declined to 1.96
pated in the commodity programs for at least one ofillion acres in 1996 from 2.31 million in 1995 and
the past five years. TIRAIR Act establishes a seven-gradually declines to 1.87 million in 2010 (Table 9).
year payment contract with farmers and ranchefgledium grain acreage, on the other hand, increased
Eligibility for payments is not influenced by currentto 835 thousand acres in 1996 from 781 thousand in
crop planting, production or prices. The contract pay995 due to area gains in California and a shift from
ments are allocated among farmers from a fixed blaing grain to medium grain varieties in Arkansas.
declining amount by making payment on 85 perceMedium grain area is expected to decline to 793 thou-
of a calculated base acreage times program yielslnd acres in 1997 due to the relative strength of long
(Table 8). Nonrecourse loans will continue to bgrain rice prices (Table 10). The medium grain acre-
available to rice producers at a maximum rate @ige recovers in 1998 at 878 thousand acres, and in-
$6.50 per hundred weight (cwt). creases steadily thereafter to 951 thousand acres.
The FAIR Act retains export assistance progran@ver the projection period, long grain acreage is pro-
for rice and other grains. These programs inclugected to decline by 0.3 percent per year on the aver-
Export Credit Guarantee programs (GSM), Marketge, and medium grain acreage increases by 0.9
Access (promotion) Programs (MAP), P.L. 480 foogercent per year. For purposes of comparison with
aid, and the Export Enhancement Program (EERYher countries, Table 11 provides U.S. rice supply
EEP subsidizes exports into markets as and utilization in metric units.
countervailing policy to unfair export competition. The projected reduction in U.S. rice acreage is
Export programs have been traditionally importantot uniform across all states (Table 12 through Table
for the U.S. rice industry as 20 to 40 percent of ad7 and Figure 14). Arkansas’total rice area declined
nual rice exports have relied upon these governmeat1.17 million acres in 1996 from 1.34 million in
programs in the past. 1995 but is expected to stabilize around 1.2 million
Projections of rice production are based upaacres over the forecast period. All the decline in the
planted acreage and yields estimates as influenc&dkansas rice area comes from long grain acreage,
by market returns. Acreage is generally determines medium grain area increases. Arkansas long grain
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area is expected to increase to 977 thousand acre$3rand Figure 16). Texas’ area declined to 298 thou-
1997 and 994 thousand acres in 1998 before gradand acres in 1996 from 318 thousand in 1995 (Table
ally declining to 908 thousand in 2010. Arkansasl4). Missouri’s area declined to 90 thousand acres
medium grain area, however, increases by 1.2 p&iem 112 thousand (Table 15), and Mississippi’s acre-
cent per year over the forecast period (Table 12 aade decreased by the largest percent to 208 thousand
Figure 15).
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Fig. 14. AGRM 1997 Projections: Harvested Area
of Select States in the United States
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Fig. 15. AGRM 1997 Projections: Arkansas Rice Supply by Type
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acres in 1996 from 288 thousand in 1995 (Table 16).
California’s acreage increased to 500 thousand acres
in 1996 from 465 thousand in 1995 and is expected
to range between 481 to 514 thousand acres over the
projection period. The average annual changes in
harvested area by state over the projection period are
as follows: Arkansas, +0.3 percent; Louisiana, -0.2
percent; Texas, -0.5 percent; Missouri, +0.2 percent;
and Mississippi, -0.2 percent; and California, +0.2
percent.

Fig. 16. AGRM 1997 Projections: Louisiana Rice Supply by Type
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Acreage declines are expected to be offset par-
tially by yield gains resulting from continued research
expenditures for rice (Figure 17). Long grain yields
would grow by 0.4 percent per year while medium
grain rice yields are projected to grow faster at 0.7
percent per year. The average U.S. rice yield in-
creased to 61.21 cwt per acre in 1996 from 56.21
cwt in 1995. Yields decrease to 60.88 cwt in 1997
before steadily increasing 66.12 cwt by 2010.

In 1996, the higher yields (8.9 percent above 1995)
partially offset the substantial decline in acreage

Louisiana’s total rice area decreased to 533 tho(#9.5 percent), resulting in only a slight decrease in
sand acres in 1996 from 570 thousand in 1995, witlmoduction (1.5 percent) at 171.3 million cwt com-
all the decline coming from medium grain area (Tableared to 173.9 million in 1995. Unlike the previous



Fig. 17. AGRM 1997 Projections: Yield
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tion continue to increase. The increase in imports is
driven by the decline in real Thai 5% fob price and
the growth in domestic U.S. rice consumption.
Domestic use of rice is projected to increase to
107.2 million cwt in 1997 from 104.7 million in 1996.
It increases steadily to 135.2 million cwt by 2010
(Figure 19). With a stable population growth of less
than one percent over the forecast period (Appendix
Table 1), the expansion in rice consumption is a re-
sult of increased per capita direct and processed food
consumption. The increase in food consumption is
driven by growth in income and declining real retail
prices, assuming low levels of inflation rates over
the period (Appendix Tables 2 and 4). Seed demand
declines as planted rice acreage declines. Small in-
creases in brewing demand is driven by income
growth.

U.S. baseline projections, which showed declining
total U.S. output, the current baseline shows total

production increasing to 186.6 million cwt in 2010
from 176.7 million cwt in 1997. On the average, long
grain production would remain relatively flat, while *
medium grain production is projected to increase k;y150 L
1.6 percent per year over the projection period. Flg
ure 18 shows total U.S. rice production by state.
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Fig. 19. AGRM 1997 Prolectlons Detailed U.S. Total Rice Use
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Given a relatively inelastic domestic demand for
U.S. rice, the availability of domestic rice supply for
exportation declined from 83.0 million cwt in 1995
to 78.0 million in 1996 and is projected to be only
67.4 million by 2010 (Figure 20). Long grain exports
decrease to 42.0 million cwt in 2010 from 60.0 mil-
lion in 1996 as both real Thai 5% fob price and U.S.

Fig. 20. AGRM 1997 Projections: United States Rice Trade and Stocks
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export supply decline. Medium grain exports, on thleng grain export price (FOB Houston) is projected
other hand, increase from 18.0 million in 1996 tto increase to $20.81 per cwt (milled basis) in 1997
25.4 million cwt, mainly due to the increase irfrom $20.32 in 1996 and decrease to $19.88 in 1998
exportable supply, which more than compensates foefore steadily increasing to $22.78 by 2010 (Table
the decline in real medium grain export price. 8). The medium grain export price (FOB California)
The nominal season average farm price (SAFB) projected to increase to $20.17 per cwt (milled
increased to $9.85 per cwt (rough basis) in 1996 frobasis) in 1997 from $19.28 in 1996, and declines to
$9.15 in 1995 and is projected to decline to $9.50 $19.51 per cwt in 1998 before increasing steadily to
1997 due to larger U.S. production and weaker inte$21.31 in 2010. In real terms, both U.S. farm and
national prices. Farm prices decline over the 1998 éxport prices steadily decline over the projection
2000 period but increase from $9.02 in 2001 to $9.¢eriod.
by 2010 (Figure 21). The average long grain farm
price decreases to $9.72 in 1997 from $10.23 in 199Bhina
It is expected to range between $8.84 and $9.23 for China’s government policies significantly influ-
the 1998-2002 period; thereafter, the long grain pri€ce its rice economy. Economic reforms and open-

increases from $9.31 in 2003 to $9.68 by 2010. ing of trade to the outside world are central to China’s
development formula. However, the current five-year

Fig. 21. AGRM 1997 Projections: Nominal and Real U.S. Rice Prices plan also reconfirms the role of state-owned enter-

., SEASON AVG FARM PRICE 45 EXPORT PRICE, fob Houston prises, which still directly accounts for more than

R el I e, R one-third of total industrial output (Department of

£ . Lt POORSAN S . .

B VARSI R — et | State, 1995). Under the ongoing economic reforms,
D m m e e e Caw e farmers determine their rice acreage based not only
. BREWERS PRICE o RETAIL PRICE on the government procurement prices but also on

el S P e expected free market prices and the adoption of new

;s w e “ I itasatte S technologies.

“o 8 Following two years of declining production, rice

0 10
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—Nominal o At 15858 harvested area in 1995 and 1996 increased to 30.7

The average medium grain farm price increaséﬂi”ion ha from 30.3 million in 1994, partly due to
from $8.86 per cwt in 1995 to $9.06 in 1996, antfvorable government policies and market prices. The
remains flat in 1997. After a decrease to $8.37 fea harvested in 1997 is projected to be nearly 31
1998, the medium grain price converges steadily fillion ha and would increase slightly to 31.3 mil-
the long grain price by the end of the projectiofion in 2001 before declining slightly to 31.0 million

period (Figure 22). by the end of the projection period. One reason for
this decrease is the decline in real procurement prices,
Fig. 22. AGRM 1997 Projections: U.S. Rice with growth in CPI remaining at 9.8 percent over the
Season Average Farm Prices by Type . . . .
12 forecast period. Nominal rice procurement price was

raised in 1996 by an average of 30 percent in grain-
producing provinces such as Jiangxi, Anhui and
Sichuan. Real input prices remained stable. Rice
6 _ yields in China are influenced by the free market
af price, the flow of new technologies, as well as by
‘ government price policies. Yields are projected to
82 8 8 91 94 97 00 03 06 09 decrease slightly to 4.27 mt per ha in 1997 from 4.36
-+-Longgrain  —Medium grain mt per ha in 1996 and gradually increase to 4.62 mt

The long grain farm price maintains a premiurR€r ha by 2010. Total production is projected to de-
over the medium grain farm price throughout therease to 132.3 mmt in 1997 from 133.7 mmtin 1996
entire projection period. The price premium narrowefore increasing gradually to 143.5 mmt by 2010
from $1.17 per cwt in 1996 to $0.06 by 2010. Thelable 18 and Figure 23). Off-farm employment has
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given authority to set ceiling prices. The country was
a net importer of 1.97 mmt rice in 1994 due to a
weather-related production shortfall. Annual net rice
imports declined substantially to 550 thousand mt in
1995. Thailand dominates China’s official rice
imports, and Vietham, which borders China, domi-
nates unofficial trade. China is expected to remain a
net importer of rice during the entire forecast period,

. 140000 |-
s

with net imports projected to increase to 325 thou-
sand mt by 2010 from 50 thousand in 1996. Ending
stocks are projected to range from 23 to 26 mmt over
the projection period.
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India
India is experiencing a trend of diverting area from

food grains to commercial crops, which underlies the
sharp decline by more than 3 percent in India’s food
grain production in the 1995 marketing year. While

become a problem for China’s grain production akheat area declined by over half a million ha, and
farmers find better-paying industrial jobs and ruratoarse cereals by nearly half a million ha, oilseed
industrial development uses an increasing amount®®a is estimated to have increased by nearly a mil-
farm land. lion ha. Other dampening factors included delays in
Chinese annual per capita rice consumption @&0p sowing due to belated monsoon and skewed
projected to decrease slightly to 108.2 kilograms @istribution of rainfall, causing floods in some parts
1997 from 108.6 kilograms in 1996 before declinin§f the country. Reduction in the use of fertilizers and
to 106.3 kilograms by 2010. With a negative incomée cumulative effect of unbalanced nutrient use over
elasticity, per capita consumption declines slight/{he years have also caused a decline in productivity.
as real income grows. Real GDP is projected to grow India harvests more rice area than any other coun-
around 9 percent per year over the projection peridély: and it has the second largest production of any
the second fastest growth rate (second only to Vigountry following China. The area harvested is pro-
nam) among the rice economies. Total Consumptidﬁpted to increase from 42.7 million in 1996 and to
however, is projected to continue to increase as pogts-3 million ha by 2010 (Table 19 and Figure 24).
lation grows slightly (1.03 percent in 1996 and stathis increase is driven by technology and infrastruc-
bilizing at 0.65 percent by 2006)SDA Foreign ture development, which is partly offset by the de-
Agricultural Service (1997c¢) reported that consuméiine in real farm harvest price. The use of hybrid
preferences may be shifting away from the traditioriice is gaining popularity in India. Several research
ally grown rice varieties in China. Consumers ifhstitutions have successfully developed highly prom-
Shanghai are said to prefer japonica and other highing hybrids, which augur well for the country’s rice
quality short grain rice varieties compared to earipdustry. The Indian Council of Agricultural Research
rice. Early rice is fed to hogs. The area planted {§cAR) projects that the area under hybrid rice will
japonica in Heilongjiang province, the largest proexpand from the current 50 thousand ha to over 2.0
ducer, increased by 30 percent in 1996. million ha in 4 years—or nearly 5 percent of total rice
China abolished direct export subsidies on Jang@teéa. Hybrid rice is increasingly being planted in
ary 1, 1991. Many of China’s manufactured export§unjab, Haryana and Western Uttar Pradesh in North
however, receive indirect subsidies through guaratidia, and in Andhra Pradesh, Karnataka and Tamil
teed provision of energy, raw materials or labor supladu in the SoutHCAR has developed seven loca-
plies (Department of State, 1995). In 1994, ricBon-specific hybrid rice varieties, in addition to the
exports were banned, and local governments we§ being marketed by private companies. The In-
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Fig. 24. AGRM 1997 Projections: India Rice jected to decline from 83.7 kilograms in 1996 to 81.5

s1000 __ HARVESTED AREA . YIELD kilograms in 2010, total consumption is projected to
< 47000 : 28] grow steadily due to population growth ( 1.7 percent
) R — : - e in 1996 and stabilizing to 1.4 percent by 2005) and
™ sau00 W 8 r’\/-fv income growth (6.7 percent in 1996 and increasing
S e 5 85 91 94 97 00 03 06 09 Thmwmmmmwwnees  0OVer7percent by 2002). Total consumption in 1997
PRODUCTION CONSUMPTION ?ncreases to 80..7 mmt from 79.8 mmt in 1996 and
120000 120000 increases steadily to 95.9 mmt by 2010.
g eor e S S The food processing industry is one of the major
g :ZZ::/“\KJV g P } growth sectors in India. REI Agro Ltd of Calcutta
20000 40000 has built a Rs 218-million, 72-thousand mt per year
mu e me masmomssw®®®  basmati rice processing plant at Bewal in Haryana.
EXPORTS : ENDING STOCKS The company plans to export 90 percent of its pro-
o o duction to the United States, Korea, Europe, Japan
0 N A S oo and Australia.
s _,J """" | % e M """"" Central and state governments still regulate the
1000 : 0 prices of most essential products, including food
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grains, sugar, edible oils, basic medicines, energy,
fertilizers, water, and many industrial inputs (U.S.
dian Agricultural Research InstituteARl) in New Department of State, 1995). India uses procurement
Delhi has also developed the first nuclease-brgulices and open market sales program to stabilize
variety PNR 38) for the upland areas of the counprices. The government sets fixed procurement
try. The early maturing, semi-dwarf rice gives supeprices, which serve as a price floor for producers. A
rior grain quality and is resistant to multiple pestprocurement price prevents substantial declines in
and diseases of ricBNR 381 which is widely used the rice price while open market sales program pre-
in Uttar Pradesh, is found suitable both as a direstents significant increases in price. The minimum
seeded crop in rain-fed upland areas and as a tragsgport price was eliminated both for basmati and non-
planted crop in irrigated areas. The Central Rideasmati rice in 1994. In 1995, the government fixed
Research Institute€RRI) of Cuttack has also releasedhe sales price of rice exports at the open market price.
four new high-yielding rice varieties suitable for difindia has devalued its exchange rate to improve its
ferent areas in Orissa. Lastly, India plans, through kxport competitiveness (U.S. Department of State,
national rice biotechnology networkiRBN), to de- 1995). The heavy demand for Indian basmati rice in
velop hybrid rice using biotechnology to improveeurope, West Asia and America resulted in higher
yields. These developments indicate that technologyices in the 1996 marketing year. The Food Corpo-
can provide the competitive edge for India’s rice inrdation of India proposed to increase the rice levy to a
dustry in the long run. uniform 75 percent in all major producing states, an
India’s rice crop is mostly rain fed. Hence, it isaction that is likely to disrupt India’s rice export
highly dependent on monsoon rains. The country hpsospects and depress paddy prices.
experienced favorable weather over the last eight India was the world’s fourth largest exporter of
years, boosting its production. Rice yields are responee in 1996. Its primary rice export destinations are
sive to changes in fertilizer prices and the adoptid®audi ArabialJUAE, UK, Kuwait, USA, Bahrain, Sri
of high-yielding varieties. Yields are projected to inLanka and Oman. Rice exports increased dramati-
crease at an average annual rate of 1.4 percent, froally in 1994, amounting to 4.2 mmt, as the country
1.87 mt per ha in 1996 to 2.27 mt by 2010. Totaklaxed its export quota in response to substantial
production is projected to increase to 82.5 mmt joroduction and stock build-up. Net exports decreased
1997 from 80 mmt in 1996, and increases steadily stightly to 4.0 mmt in 1995 and substantially to 1.7
98 mmt by 2010. mmt in 1996. In the 1995 marketing year, India ex-
While per capita rice consumption in India is proported basmati rice valued at Rs 8.5 billion, and non-
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basmati rice worth Rs 37.2 billion. The decliningo increase steadily over time in real terms. Increases
trend in exports is expected to continue until 200@) consumer prices are expected to stabilize at 19.2
with net exports reaching 1.6 mmt, before increapercent by 2001 from 10.2 percent in 1996 (Appen-
ing slightly to 2.0 mmt by 2010. Exports are drivenlix Table 4). In October 1996, Pakistan’s cabinet
mainly by excess rice supply. The Indiamaised its rice procurement price for farmers by at
government’s recent decision to fully enforce a ruleast 8 percent for 1996-97 (July-June) rice crop and
that requires rice millers to sell about 75 percent ahnounced that it is ready to buy large volumes of
rice to state-run food agencies may have a dampéie new crop. Producers’ prices are kept lower than
ing effect on the country’s rice exports. The govermworld prices through state control of exports and
ment has decided to fix exports of food grains atgovernment procurement.
percent of India’s production every year. The alloca- The rice area harvested in Pakistan is projected
tion has been reduced for the next two years tot@ range from 2.2 to 2.3 million ha during the fore-
percent to give higher priority to domestic fooatast period (Table 20 and Figure 25). Rice yields in
security requirements. At present, there is no quaniakistan are responsive to input prices and the adop-
tative ceiling on export of rice from private stockstion of high-yielding varieties. Yields per ha in 1997
but the ceiling is imposed on non-basmati rice exare expected to remain at the 1996 level of 1.91 mt
ported from the stocks of the Food Corporation @&nd increase gradually to 2.20 mt by 2010. Follow-
India. ing the yield trend, total production is projected to
India and Pakistan have a duopoly over basmaticrease steadily from 4.27 mmtin 1996 to 4.91 mmt
rice exports. The two countries are the only signifby 2010.
cant producers of high quality basmati rice. Basmati
rice accounts for only 1.0 mmt or 5 percent of the ~ Fig- 25. AGRM 1997 Projections: Pakistan Rice
total world rice trade. In another development, the =~ ""VESTERARER . YIELD
government of India plans to introduce futures trad-se|
ing in basmati rice and non-edible commodities. §j§:‘gw
Ending stocks are projected to build-up steadily:so| 15
to 12.5 mmt in 2010 from 9.5 mmt in 1996. The 1500 82 85 88 91 94 97 00 03 06 09 ! 82 85 88 91 94 97 00 03 06 09
Indian government may decide to impose quantita- PRODUCTION
tive restrictions on stocks of non-basmati ricess |
exported on private accounts, which are now und?jg';? . £ 3000 |
open general licens®GL). The relatively low level g—“°°:\#/f/ . 325°°'W"'

< <
2750 2000 |-

of the country’s food grains stock in the central pool,ze 1500
82 85 88 91 94 97 00 03 06 09 82 85 88 91 94 97 00 03 06 09

which is caused by the decline in procurement, has
EXPORTS ENDING STOCKS
been a cause for concern. 2100 3000

. 1700 o - 2260
s | [T =
. > 2 ]
Pakistan g 1300 g 1500
< 750 TN

Pakistan has pursued policies aimed at private’.. . _ ~
sector-led development, macroeconomic stability and 2 # s s1 ss 57 00 03 06 03 82 85 88 91 54 57 00 03 06 03
structural reforms. Implementation has been uneven Thewal o Bese Prolecton
and received with mixed success. Import tariffs re- Annual per capita consumption of rice in Paki-

main quite high as the government seeks to proteghn is lower than in other Asian countries, at 19.4
local industry and generate fiscal revenues. kilograms in 1996, and is projected to decrease gradu-
The rice area in Pakistan is determined by gowily to 18.2 kilograms by the end of the projection
ernment price policies. The basic policy is aimed @eriod. However, a relatively high population growth
increasing rice production through improved yieldgate results in an increase in total rice consumption

and government support prices, which are adjust@@m 2.6 mmt in 1996 to 3.6 mmt by 2010.
annually to keep pace with increased costs of pro- pakistan is projected to remain as a major exporter,
duction. The government support price is assumegd | the fifth largest, in international rice trade. Net

25+

2L e

MT/HA
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rice exports in 1997 are projected to decline to 1yéelds per ha are projected to increase steadily at 1.5
mmt from 1.7 mmt in 1996 and stabilize around 1.percent per year to 2.14 mt by 2010 from 1.74 mt in
mmt thereafter. Ending stocks are projected to r&996. As a result, total production is projected to grow
main in the range of 400 to 900 thousand mt over teeadily to 13.4 mmt in 2010 from 9.9 mmt in 1996.

forecast period.
Fig. 26. AGRM 1997 Projections: Myanmar Rice

Myanmar HARVESTED AREA YIELD
Myanmar is moving away from a centralized 7% “
economy and trying to re-enter the world commus e | R g’
nity after more than three decades of economic isé—:j:ﬁ Wf =17 J\f
lation. The economy has promising potential, given .o 15
its rich natural resources and relatively low-wage = ©"" ™7 ®®®® mEmmmmmmm
labor. More than 50 percent of its population is Within ;s PRODUCTION saoon CONSUMPTION
the working ages of 15 through 59. Private corporgsse P s
tions are now permitted 'to participate In mfrastrucg:::: J g ::: /
ture development projects. More than half of w00
Myanmar’s gross domestic product and half of its 22 s 2 1 s o7 00 03 06 0s 7289 89 91 94 97 00 03 08 09
foreign exchange earnings come from agriculture, EXPORTS ENDING STOCKS
forestry, fishing and livestock. o] o
Substantial investments are pouring into§ | e gm
Myanmar, and many will have direct benefits to ther s M T e //\/
country’s rice industry. Singapore, reCogniZiNg  ° .. s e o1 5 o o0 03 00 o8 0 2 85 85 91 94 7 00 03 08 09
Myanmar’s potential, invested a total of $584 — Actuai - Base Projection

million in the country by the end of 1995, which

accounted for 22 percent of Myanmar’s total foreign Total rice consumption is projected to increase to
investments going to 36 projects, including one whioh8 mmt in 1997 from 9.3 mmt in 1996. Consump-
aimed at improving the output of the country’s fration will continue to steadily increase to 12.5 mmt
grant rice varieties. Marubeni Corporation is alspy 2010 due to rapid population growth of 2.1 per-
entering into a joint venture with the Myanmar govcent and income growth of 2.7 percent per year.
ernment by spring 1997 to produce rice for anim@nnual per capita consumption ranges from 203 to
feed. The venture is expected to produce 150 thoppg kilograms over the forecast period. Per capita
sand mt by 2004, and is projected to reach 3.0 mg¥nsumption, however, may be overstated because
per year eventually or about 30 percent of thgf the existence of substantial amount of unreported
country’s current level of rice production. Rice feeg¢rade with China and different ethnic tribes border-
is planned to be exported to other Asian countriggg the country along the borders with Laos and
beyond the year 2000. Thailand.

The rice area harvested in Myanmar is strongly \While Myanmar is an emerging major exporter
influenced by government rice prices and techngh the international rice market, current trade projec-
ogy. In 1995, the country implemented a policy reions are revised downward relative to the previous
quiring two wet-season rice crops on all designatefhseline, because the government’s original targets
rice land. Following the current support policies anfbr production are unlikely to be attained based on
the expansion in irrigated rice area, the total harvestgf evidence of the past two years. An increase in
area is projected to increase to 6.3 million ha by 208&ports is driven mainly by available supply. The
from 5.7 million ha in 1996 (Table 21 and Figurgyovernment of Myanmar monopolizes rice exports.
26). The government has developed 800 thousaRdt exports are projected to increase to 497 thou-
ha of summer (second crop) irrigated rice, with agand mt in 1997 from 266 thousand in 1996 and
additional 800 thousand ha planned to be brougteadily increase to 881 thousand mt by 2010. Pro-
into production over the next several years. Averagécted ending stocks increase to 1.7 mmt by 2000
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from 1.05 mmt in 1996, and decrease gradually pmrt. Golden Resources is said to have 70 percent of

830 thousand mt by 2010. Hong Kong’s retail rice market and initiated the joint
venture to diversify its rice supplies. Equity is di-
Vietnam vided with four regional Viethamese municipalities

Vietnam’s transition to family farming (1988-92)taking 51.5 percent and the foreign companies, 48.5
from the contract system (1982-87) supported thfarcent. The US$10 million-project which has been
agricultural liberalization efforts and provided incenestablished in My Tho, a major urban center in
tives to producers. Farmers were assigned long-tefiekong Delta, will have a full processing capacity
leases on their land, and the land rights were trar§-90 thousand mt of rough rice initially (1997). It
ferable. Farmers were no longer required to sellyg|l expanded to 180 thousand mt per year by 2000.
part of their production to the state at prices beloyhe Viethamese government also has approved a
those prevailing in the market. The rice retail markeys$2 million investment project for a rice drying
was privatized. Food grain subsidies to governmegystem with a capacity of 1 mmt. Another US$18-
employees and army personnel were eliminated. million project is being undertaken by the govern-

Vietnam is attracting foreign investment on seviments of Vietnam and Denmark to develop the
eral fronts—strengthening the foundation of its onmijlling system in Thai Binh, Soc Trang and Can Tho
going economic growth, especially its agriculturghrovinces. Vietnam has 5000 rice mills, with a total
sector. Ciba (now called Novartis, after merging witBnnual capacity of 10 mmt of rice, and facilities that
Sandoz), one of the first major companies to inveglisk, sort and polish rice, with a capacity of 2.3 mmt
in the country, has broken ground for a new agrerer year.
chemicals and pharmaceutical complex in Dong Nai Rjce production in Vietnam has increased rapidly
province near Ho Chi Minh City. The facility will over the past decade due to the economic reforms
package crop protection chemicals and pharmacegstituted by the government, and expanded use and
tical products to be marketed in the country. The profinprovements in technology. One of the major cata-
ucts include Tilt, a fungicide, and Sofit, a herbiCidestS of the country’s march toward progress iS a
for rice. Tomen Corporation will provide a $US215%0cjo-economic development plan for the Mekong
million loan to the Vietnam Chemical CorporatiorRiver delta which will cost US$6 billion over the
to build the first phosphate fertilizer plant in Vietnext five years and US$28 billion over the following
nam. The production capacity of the plant is 330 thodo years. The 39,600-square kilometer delta contrib-
sand mt per year of fertilizer intended for riceites 60 percent of the country’s food output and half
production. Construction is planned to start in 199 its rice exports. Rice accounts for 70 percent of
and will take 6 to 12 months to complete. Rabobanke delta’s 2.6 million ha of agricultural land. The
Nederland, one of the world’s top 40 banks witgoal of the plan is to upgrade the delta’s food pro-
US$175 billion in assets, has set up an office in HQuction through intense cultivation and improve the
Chi Minh City and intends to provide finance, marquality of rice. The country’s Ministry of Agricul-
ket analysis and other services “to help Vietnam bfire and Rural DevelopmentlARD) has imple-
come a major agricultural producer.” There are nowented a US$120 million program to improve the
three Dutch banks with operations in Vietnam, helgyuality of the country’s rice for the period 1996
ing to support 27 Dutch projects involving a total ofhrough 2000. The focus will be on boosting capac-
US$447 million. Rabobank, however, is the firsity and upgrading facilities for drying, husking,
Dutch bank to concentrate on agribusiness in tRereening and preserving. Another aspect of the pro-
country. gram is standardizing and integrating the collection

Vietnam’s rice industry is also attracting direckind processing system, which is presently done by
investments. Mitsui & Co Ltd (Japan) and two Honghe private sector. The country’s Planning and In-
Kong partners (Golden Resources Development lpestment Ministry is to use a $20-million grant from
ternational Ltd and the Bank of East Asia) have €fhe Danish government to improve rice qua”ty and
tablished a joint-venture, Vietnam Resources Riggnit post-harvest losses.

Processing Industry, to produce refined rice for ex- Given the favorable developments on the supply
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side, a high growth rate in rice production is expectday a licensing system, but has been pressured to lib-
to continue in Vietham throughout the projectiorralize export trade. The country is expected to relax
period. Total area harvested is projected to increabe state’s monopoly on rice trade by allowing pri-
slightly to 7.1 million ha in 1997 from 6.9 million in vate companies to sell grain abroad. It is also con-
1996 and remain relatively steady around 7.0 misidering replacing its rice export quotas with a system
lion ha over the forecast period (Table 22 and Figuod export taxes to make the rice sector more flexible
27). Yields per ha are projected to continue to imnd competitive in international markets. To boost
crease steadily from 2.46 to 3.02 mt during the saregports, the government may set aside special areas
period. Total production is projected to increastr the production of rice for export. In the Red River
slightly to 17.8 mmtin 1997 from 17.0 mmt in 1996Delta, about 100 thousand ha will be reserved to de-
and grow steadily to 21.1 mmt by 2010. velop improved strains of hybrid rice for export. By
the year 2000, close to 1 million ha will be set aside

Fig. 27. AGRM 1997 Projections: Vietnam Ri : :
9 rojections: Tietham Rice in Dong Thap, An Giang, Soc Trang, Can Tho, Long

HARVESTED AREA YIELD

7500 . An and Tien Giang provinces for rice production.
| J/\ """"" ISl B Poor quality is identified as a major threat to the com-
g aono | £27 petitiveness of its exports and the reason why Viet-

| - g namese rice has a lower price compared to rice from

§2 85 58 31 34 57 00 03 08 09 Tmsmwwwwnase  Other countries. To help improve quality, the gov-
PRODUCTION CONSUMPTION ernmentis also considering establishing a $20.5 mil-
26000 22500 lion rice exporting center in Binh Khanh commune,

.- 19000
. 20000 et

£ £ yss00 | e Can Gio province. It has a capacity of 3.7 mmt of
< 15000 2 . .
2 oo / :-'2°°°*/ rice per year, and would include a plant to process
8500 ) .
5000 5000 bran and rice husks. Currently, while the southern
82 85 88 91 94 97 00 03 06 09 82 85 88 91 94 97 00 03 06 09

part of the country produces 11.0 mmt per year of

rough rice, its milling facilities could only process

EXPORTS
5000

4000 1.3 mmt of high quality rice per year. The rest is
| e - crudely processed by farmers, which can lead to qual-
" 1000 JV\/ ity problems.

P wsmmomw w0 Projected net rice exports in 1997 are expected to

—Actual -- Base Projection

remain close to the 1996 level of 2.7 mmt and
Due to low but rising per capita incomes, petiecline gradually to 2.5 mmt by 1999 before increas-

capita rice consumption is projected to increase tiog steadily to 2.8 mmt by 2010. Inadequate infor-

196 kilograms in 1997 from 188 kilograms in 1996mation on rice stocks is reflected in an assumption

and stabilize around 199 kilograms during the rest zero change over the forecast period.

of the forecast period. Vietnam’s economy is expected

to have the fastest growth (10.2 percent in 1996 aAdstralia

stabilizing at 9.5 percent by 2000) among the major Australia harvested 165 thousand ha of rice in

rice economies (Appendix Table 2). Total rice conl996. Harvested area is projected to remain stable

sumption will increase to 15.1 mmt in 1997 fronirom 1997 to 2001 at 165 thousand ha, but is ex-

14.3 mmt in 1996 and to 18.3 mmt by 2010 due ®gcted to increase gradually to 173 thousand ha by
population and income growth. 2010 (Table 23 and Figure 28); harvested area is
Vietnam is emerging as a major rice exporter arfifiven by technology. Rice growing in Australia was
has overtaken India as the second largest Asian ri@ently concentrated in two main areas. The major
exporter in 1996. According to news sources, Iradf€a is located in the Murray and Murrumbidgee

agreed to buy 300 thousand mt of Vietnamese rid@lleys in New South Wales (NSW), with only mi-

per year for the next four years. Vietnam raised ifr production in the Home Hill and Mareeba areas
export quota from 2.5 mmt to 3.0 mmt during th€f Northern Queensland. NSW has approximately
1996 marketing year. The country limits rice exports,800 irrigated growers. Rice yields in Australia are
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Fig. 28. AGRM 1997 Projections: Australia Rice suppliers are India, Pakistan, Italy and the United
HARVESTED AREA YIELD States. Unlike previous baselines where zero ending
e , ’ ' stocks were assumed, the current baseline projects
2l s~ ending stocks ranging from 24 to 131 thousand mt.
R LY o sfocks anang
* 82 85 88 91 94 97 00 03 06 09 z 82 85 83 91 94 97 00 03 06 09 Egypt i . X
The harvested rice area in Egypt declined sub-
PRODUCTION CONSUMPTION stantially from 575 thousand ha in 1994 to 420 thou-
| o sand in 1995, a level that is maintained over the
T - AT Tao) e projection period (Table 24 and Figure 29) due to
= 400 /\M 3‘1007,/']\/ government policy limiting the use of water for rice.
® 2 05 88 91 54 57 00 03 06 09 ‘mmmwmwnnews  RiCe yields in Egypt, which are one of the highest in
N : ENDING STOCKS the world, are projected to decline to 5.58 mt per ha
1250 600 in 1997 from 5.95 mt in 1996, before growing steadily
£ N g 4% to 6.47 mt in 2010. Increases in yields are mainly
g - /\/W\/ ' & o ﬁ\ d'riven by improvemepts in devel'opme.nt and exten-
0 o ot — 1 sion of technology. Given a relatively fixed area for

82 85 88 91 94 97 00 03 06 09 82 85 83 91 94 97 00 03 06 09

planting, total production follows the yield trend.
Total production is projected to decline from 2.5 mmt

influenced by market conditions and the developmelft 1996 to 2.3 mmt in 1997 before steadily increas-
of new technologies. Average vield per ha is projecté@g to 2.7 mmt by 2010.

to decrease slightly to 6.23 mt in 1997 from 6.3 mt
in 1996 before increasing steadily to 6.82 mt by 2010.

— Actual -- Base Projection

Fig. 29. AGRM 1997 Projections: Egypt Rice

Total production in Australia is projected to increase ,,, __"ARVESTED AREA s e

slightly to 1.2 mmt in 2010 from 1 mmt in 1996. _sw , <o5f —
Per capita consumption is projected to grov@m V\/\ z 5 M/J

steadily at 0.8 percent per year. Total consumption is®[ Y \/ >

projected to increase from 280 thousand mt in 1996 2 55 5 31 3 57 0 03 55 9 * 205 w0 31 o0 57 00 02 08 08

to 357 thousand in 2010 due to population growth PRODUCTION CONSUMPTION

(1.28 percent in 1996 and stabilizing at 0.86 percent™ o

by 2006). The country’s economy is projected to gro@,, , e | Ba0l

at 3.3 percent in 1996 and stabilize around 3.4 P& Y L

Cent by 2004' ’ 82 85 88 91 94 97 00 03 06 09 ’ 82 85 88 91 94 97 00 03 06 09
Australia’s rice trade is driven by available sup-

ply and time. The country exports nearly 70% of itS s EXPORTS sop_ CNDING STOCKS

production, with Papua New Guinea as its biggest«s gl

single customer. Trade with some Pacific Island n&** § o

tions is sometimes constrained by economic prob-" m/\/\- ------------- " /\/v

lems and lack of foreign exchange. Net exports are 2 o s s1 s.s7 o0 03 06 09 82 85 83 91 94 97 00 03 06 09

projected to increase to 772 thousand mt in 1997 from ~Actual --Base Projection

760 thousand in 1996 and decline to 697 thousand
mt in 1998 before increasing steadily to 839 thou- Annual per capita consumption is projected to
sand mt by the year 2010. decrease to 35.7 kilograms in 1997 from 38.0
The Australian market is open to imports with zerbilograms in 1996 and declines gradually to 33.2
tariff. The local industry is concerned that import&ilograms by the year 2010 as income grows. The
are taking an increasing share of the domestic m&euntry’s economy is likely to grow by 3.3 to 3.4
ket (currently around 20 percent). Thailand is the larercent per year over the forecast period. Due to
est supplier at 20-25 thousand mt per year. Otheepulation growth (1.92 percent in 1996 and
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stabilizing at 1.73 percent by 2006), total consumphousand mt in 1996 to 318 thousand by 2010. The
tion is projected to increase from 2.4 mmt in 1996 twountry’s economy is assumed to grow well over
2.7 mmt by the end of the forecast period. Net ed-percent per year over the projection period. Argen-
ports are projected to increase to 88 thousand mttina previously maintained export taxes on rice, but
1997 from 75 thousand in 1996 before decreasistarting in 1992, a subsidy of 2.5 percent was imple-
steadily to 33 thousand by the end of the projectionented. Argentina is a member of MERCOSUR
period. Ending stocks are projected to decreat@ade bloc that was created in March 1991, eliminat-
from 258 thousand mt in 1996 to 146 thousand bgg tariffs, and implementing common external tar-

2010. iffs in January 1995. The other members of the bloc
are Uruguay, Brazil and Paraguay. An increase in ex-
Argentina ternal tariffs from 10 percent to the current level of

Harvested area in Argentina is projected to irpg percent has made Argentine rice exports move
crease steadily to 359 thousand ha by 2010 from 2d&mpetitively into Brazil. The country’s total exports
thousand ha in 1996 (Table 25 and Figure 30). Cogre projected to increase substantially from 450 thou-
siderable land area is available to be developed #¥nd mt in 1996 to 1.2 mmt by 2010, equivalent to
rice production. However, some of these areas a4f annual growth of nearly 7 percent. Ending stocks

subject to excessive flooding, such as in Corrientsgill range from 60 to 123 thousand mt during the
Irrigation systems also need to be developed at a regme period.

sonable cost to sustain the expansion of rice area.

Gains in yield are expected due to improved varietfruguay

ies, technology and fertilizer use. The average yield Uruguay’s harvested area and yields returned to

per ha is projected to increase from 3.26 mt in 199&nd levels in 1996 following a record yield of 4.55

to 4.15 mt by 2010. Total production is projected tmt per ha in 1995. Harvested area is projected to

double over the forecast period, increasing to 1.5 mestpand steadily from 140 thousand ha in 1996 to 201

in 2010 from 700 thousand mt in 1996. thousand ha by 2010 (Table 26 and Figure 31). Yields
increase from 3.71 mt per ha in 1996 to 4.3 mt by

Fig. 30. AGRM 1997 Projections: Argentina Ri L . .
g ject gentina ®iee — 2010. Total production is projected to increase to 864

HARVESTED AREA YIELD

w00 s thousand mt in 2010 from 520 thousand in 1996.
< ' B Total consumption is projected to increase gradu-
%_zoo r\—/_/""—" E

100 e Fig. 31. AGRM 1997 Projections: Uruguay Rice
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ally from 80 thousand mt in 1996 to 101 thousand iowland-irrigated, lowland-rainfed and upland rice
2010 as population grows at a decreasing rate (0.&®as. Ninety percent of the lowland-irrigated area is
percent in 1996 to 0.3 percent by 2002). Per cappéanted to modern rice varieties, and 80 percent is
consumption is expected to increase steadily to 3(lanted in rotation with two years of rice and three
kilograms in 2010 from 25.2 kilograms in 1996 agears of pasture. There are 12,000 irrigated rice pro-
incomes grow. The country’s GDP growth is producers. The irrigated rice area is expected to grow at
jected to range from 2 to 3 percent per year over tBel percent per year over the forecast period. Upland
forecast period. Its inflation rate, which is declininggice, which has served as a reclamation crop in new
remains high at 30.1 percent in 1996. It is expectedeas that eventually convert to soybeans, has been
to decline and stabilize at 16.2 percent by 2001. Aslacreasing over time and is projected to decline by
member of MERCOSUR like Argentina, Uruguay i.3 percent per year during the projection period.
able to increase its exports to Brazil due to the favofetal harvested rice area is projected to decrease by
able external tariff. Brazil has normally imported.4 percent annually from 3.6 million ha in 1996 to
about 75 percent of Uruguay’s rice. Uruguay ric8.4 million by 2010 due to a relatively larger decline
exports to Brazil are usually priced at a premium af upland area compared to an increase in irrigated
$100 per mt above world market price. Uruguay exarea (Table 27 and Figure 32). Production constraints
ports high quality long grain rice to non-include the prevalence of red rice, rice water weevil
MERCOSUR markets. The large crop during thand low temperatures during flowering time. The
1995/96 crop year enabled the country to export rieererage yield per ha is projected to increase from
to Iran, Peru, Mexico and Senegal. The countryk.8 mtin 1996 to 2.39 mt by 2010. Total rice produc-
exports are projected to increase to 772 thousandtion is projected to decrease slightly to 6.3 mmt in
by 2010 from 475 thousand in 1996. Ending stock®97 from 6.5 mmt in 1996 and increase steadily to
range from 24 to 48 thousand mt during the sangl mmt by 2010.

period.
Fig. 32. AGRM 1997 Projections: Brazil Rice
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Brazil is in the midst of an ambitious economic sl 77
restructuring program designed to bring inflation
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down, dismantle state control of the economy, re- PRODUCTION . CONSUMPTION
duce market barriers and encourage greater prlvatgt,0 10000
sector (including foreign) investment to achieve sus-sooo A £ a0
a 4000 ] .
tainable long-term, non-inflationary growth. The proz | dmer
cess of trade liberalization initiated in 1990 has oot 000
. . . , 82 85 838 91 94 97 00 03 06 09
produced significant changes in the country’s trade
regime, resulting in a more open and competitive IMPORTS ENDING STOCKS
2500 3500
economy. 2000 P 2800
= =
Brazil's economy grew around 2.8 percent in 199§ ‘= 5222
and is projected to grow faster in 1997 at 5.5 percent_s 0 Vo " ml
before deClInIng to 3'9 percent by 2006' POPUlatlon—moo 82 85 88 91 94 97 00 03 06 09 ’ 82 85 88 91 94 97 00 03 06 09
grew at 1.2 percent in 1996 and slows to 0.8 percent  Aetaal - Base Projection

starting in 2005. The country experienced the third

highest inflation rate in 1996 at 19.5 percent, which Annual per capita consumption is projected to
is expected to stabilize at 9.8 percent beginning increase gradually from 49.5 kilograms in 1996 to
2002. 52.2 kilograms by the end of the forecast period. Total

Brazil has three rice production environmentgice consumption is projected to continue increasing
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steadily from 8.1 mmt in 1996 to 9.6 mmt in 2010.

Fig. 34. AGRM 1997 Projections: Italy Rice

HARVESTED AREA

Brazil is expected to remain a rice-importing coun-
try, with projected netimports increasing from 1 mmt_,,,
in 1996 to 1.9 mmtin 1998 before declining steadilys xs

to 1.5 mmt by 2010. Ending stocks are projected toze}

decline to 355 thousand mt in 2000 from 528 thou- ™
sand in 1996 and increase steadily to 900 thousand
mt by 2010.
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Fig. 35. AGRM 1997 Projections: Spain Rice

HARVESTED AREA

is projected to decrease gradually from 405 thousan®
ha in 1996 to 365 by 2010 (Table 28 and Figure 3%)::
Italy, which represents over 60 percent of the EU%

rice area, is constrained from expanding its rice area,
beyond 240 thousand ha (Table 29 and Figure 34).
Spain’s rice area fluctuates between 50 and 100 thou-
sand ha because it is dependent on rainfed reservoirs.
Rice area in Spain is projected to average between
the extremes at 78 thousand (Table 30 and Figure
35). The rest of EU's rice area (France and Greece)
declines from 60 thousand ha in 1996 to 47 thou-
sand ha by 2010 (Table 31 and Figure 36).

Fig. 33. AGRM 1997 Projections: European Union Rice
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Fig. 36. AGRM 1997 Projections: Other EU Rice
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The EU average rice yields are projected to in-
crease from 3.99 mt per ha in 1997 to 4.28 mt per ha
during the projection period. Average rice yield of
Italy is projected to increase by 0.7 percent annually,
and Spain’s yield is projected to increase by 0.4 per-
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cent annually. Yields in other EU producing couning to expand rice production by developing 1.0
tries are expected to increase by 0.6 percent per yaaillion ha of new rice area out of the 4-5 million ha
Total EU production is projected to range from 1.6f bogs in Central Kalimantan. The government also
to 1.6 mmt over the entire forecast period. Produplans to introduce new high-yielding varieties,
tion of Italy increases from 850 thousand mt in 199&xpand irrigation and encourage the use of efficient
to 1.0 mmt by the end of the projection period dugpes of fertilizers. However, at least 400 thousand
solely to yield gains. Spain’s production declines tha of the 1.0 million new agricultural land may not
380 thousand mt in 2010 from 515 thousand mt e suitable for rice due to thick peat layers. The esti-
1996. Production of the rest of EU is projected tmated cost of the project is Rp5 trillion. The country
decline from 215 thousand mt in 1996 to 174 thous also developing 350 thousand ha of
sand mt in 2010. farmland for rice over 26 provinces distributed
As the EU population grows slightly (0.31 peracross South Celesta, West Java, North Sumatra and
cent in 1996 and declining to 0.13 by 2006), totAest Sumatra—aimed at increasing rice production.
rice consumption also is projected to continue growava accounts for over half of Indonesia’s rice
ing marginally, i.e., from 1.8 mmtin 1996 to 2.3 mmproduction.
by 2010. Per capita consumption increases steadily Indonesia’s rice area is a function of government
from 5.2 kilograms to 6.0 kilograms over the samgupport and input (fertilizer) prices. The area
period. As a result of reduced import levies and ekarvested is projected to increase slightly to 11.64
port subsidies, EU’s net imports are projected to imrillion ha in 1997 from 11.6 million in 1996, and
crease from 298 thousand mtin 1996 to 736 thousaindrease steadily to 12.24 million ha by the year 2010
mt in 2010. Recently, the EU imposed a quota ¢fable 32 and Figure 37). Due to a strong national
42,650 mt of rice imports from overseas countriesommitment to rice research and the adoption of
and territories for the first four months of 1997. Italy’dnternational Rice Research Institute (IRRI)
exports, which are driven by available supply andarieties, yields are projected to increase, from 2.89
real average medium grain export price, are projectedt in 1996 to 3.33 mt per ha by the end of the
to increase to 554 thousand mt in 2010 from 525 thoprojection period. Total production is projected to
sand in 1996. increase to 34.1 mmtin 1997 from 33.5 mmt in 1996
The EU has tightened up rice quality standards esaching an annual output of 40.7 mmt by 2010.
part of a sweeping reform of its rice market under
the Common Agricultural Policy. The regulation de-
termining the standard quality of rice (No. 3073/95) ...
replaces the 1976 requirements. It states that paddis
rice must be of a “sound and fair marketable qualitg, e
free of odor.” Moisture content is limited to 14 per-" sseo|
centin 1996 and 1997 and 13 percent thereafter. >

Fig. 37. AGRM 1997 Projections: Indonesia Rice
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This rate is projected to slow down gradually antkrse
stabilize at 5.5 percent by 2006. As the third largest™
rice-producing and consuming country in the world,

Indonesia’s participation in international rice trade
is relatively small but volatile. At times it has been a >

2000

major importer, at other times a significant exporteg. 1.
The government has promoted a rice self-sufficiency °|

policy for many years. Area harvested in the country
is influenced by farm prices. The government is try-
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Per capita use, which has increased over the plsnh
several decades, decreased to 163.3 kilograms inlran’s economic difficulties are an offshoot of the
1995 due to the rationing effect of the policy ofountry’s struggle with a government program of
import restriction. Per capita consumption recoveretiisterity designed to cope with the excesses of the
in 1996 at 169.3 kilograms and is expected fg¢construction boom of the early 1990s, the
increase slightly and stabilize at the 170-kilogrardiovernment’s failure to implement promised eco-
level thereafter. Per capita consumption is a functié®®mic reform measures and a stagnant petroleum
of GDP and real retail prices; the positive effect gfector. While the country did not resort to external
GDP is counterbalanced by the negative effect 8ebt during the eight-year war with Irag, Iran bor-
increasing real retail prices. Total consumption wed heavily during 1988 through 1992—leading
projected to increase slightly to 35.7 mmt in 199to the current external debt of nearly $30 billion. The
from 35.0 mmt in 1996. By 2010, consumption igrincipal of the rescheduled debts became due in
expected to be 42.7 mmt due to population grow#P96, and the country’s ability to make timely pay-
(1.56 percent in 1996, but projected to decline to af@ents remains uncertain. To aggravate the situation,
stabilize at 1.33 percent by 2005). Iran is not a member of th&TO, and U.S. invest-

Indonesia has made considerable progress in trdfents in and trade with Iran are prohibited under
and investment deregulation. In May 1995, thExecutive Order 12959, which took full effect in
country unveiled a comprehensive tariff reductioAugust 1995 (Department of State, 1995).
package that covered roughly two-thirds of all traded While Iran’s economy grew nearly 2 percent in
goods and will reduce most tariffs to under 5 percehP96, it is expected to stabilize at a 3.3 percent by
by 2003. In general, the government allows the ma#002. Iran experienced a high rate of inflation at 45.6
ket to determine price levels. A system of floor angercentin 1996, which is assumed to decline to 30.2
ceiling prices, however, is enforced for certaiercent in 1997 before stabilizing at 8.5 percent by
“strategic” food products such as rice. Direc2001.
government subsidies are limited to a few goods such Harvested rice area in Iran has recently increased
as fertilizers (Department of State, 1995). due to the government’s high domestic price and its

While Indonesia has a policy of self-sufficiencysupport in improving the agricultural market infra-
production shortfalls are expected to make tH#ructure, e.g., farm-to-market roads, which benefit
country a net rice importer during the projectiofiice production. The area harvested is projected to
period. Under theSATT accord, Indonesia would increase from 650 thousand ha in 1996 to 677 thou-
phase-out non-tariff barriers and reduce the boug@nd in 1997 and increase steadily to 856 thousand
tariff rate to 160 percent by 2004. The country’§a by 2010 (Table 33 and Figure 38). Yields per ha
National Logistics AgencyBULOG) announced that increase from 2.92 mt in 1996 to 3.27 mt by 2010.
it will sign no rice import contracts in the 1996/97-ikewise, total rice production is projected to grow
fiscal year (April-May). Despite this pronouncementeadily from 1.9 mmt in 1996 to 2.8 mmt by 2010.
USDA-Economic Research Service (1997b) reported Annual per capita consumption is projected to
that the country had net imports of 1.0 mmt in 1996lecrease gradually from 51 kilograms in 1996 to 44
The country is expected to remain a source of vollilograms by the end of the forecast period. Growth
tility in the world rice trade mainly due to weatherin total rice consumption is projected to continue,
related factors. The country’s net imports increasécreasing from 3.2 mmtin 1996 to 3.7 mmtin 2010,
sharply to 3.0 mmt in 1994 from 0.73 mmt in 1998ue primarily to population growth of over 2 percent
due to a weather-related production shortfall b@ver the forecast period. Total rice consumption is
declined to 1.25 mmt in 1995 and 1.0 mmt in 199&lso a function of real CIF rice prices and real GDP.
Net imports are projected to increase to 1.7 mmt Iran’s government has a monopoly on rice im-
in 1997 and fluctuate within the range 1.5 to 2.0 mrPIts. Itis expected to remain a rice-importing coun-
thereafter. Ending stocks increase steadily froffy, With imports declining to 708 thousand mtin 1997

2.0 mmt in 1996 to 2.8 mmt in 2010 (Table 30). from 1.2 mmtin 1996. Net imports fluctuate around
900 thousand mt over the rest of the forecast period.
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Fig. 38. AGRM 1997 Projections: Iran Rice been revised substantially upwards to 150 thousand
so00 __RVESTED AREA . YIELD ha from the previous estimate of 40 thousand. The
L o U N area harvested increased to 175 thousand ha in 1996
e \fmf/ - M N and is projected to decline to 159 thousand from 1998
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Fig. 39. AGRM 1997 Projections: Iraq Rice
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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 purchaserotal consumption is projected to increase rap-
food, medicine and other essential items for C|V|||am|y as popu|ati0n grows at 3 percent per year and
purposes. The Iragi government refused to implemeRtomes rise. Like Iran, Irag’s total rice consump-
the resolution initially but finally agreed to an “oil-tion is driven by reaCIF rice prices and reaDP.
for-food deal” in December 1996. The country’s inflation is assumed to be stable at 4.2
Iraq depends on imports for most of its rice repercent. Rice consumption increased substantially to
quirements for domestic consumption. Domestic pr@o0 thousand mt in 1996 from 450 thousand in 1995
duction capacity has improved in recent years, butdlie to the food-related relaxation of the ban for hu-
remains vulnerable to weather and political condinanitarian reason. The consumption is expected to
tions. It is becoming increasingly difficult for theadjust downwards in 1997 to a level of 773 thousand
government to convince farmers to sell their harvegit before steadily increasing to 1.2 mmt by 2010.
to the government. Most farmers prefer to hoard theihnual per capita consumption increased to 42 kilo-
production or sell it on the black market at muchrams in 1996 from around 21.7 kilograms in 1995,

higher prices than is paid by the government. byt declines to 35 kilograms in 1997 before increas-
TheUSDA estimate of harvested area in 1995 hagg to nearly 37 in 2010.

—Actual -- Base Projection
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The government procures and distributes rice. Néapan
imports increased substantially to 750 thousand mt Japan’s current economic slowdown, which be-
in 1996 from 250 thousand in 1995 but will declin@an in mid-1991, has proven to be the longest in the
to 541 thousand in 1997 before slowly increasing &untry’s postwar history. Japan’s economy is
862 thousand mt by 2010. Ending stocks are prgndergoing serious structural pressures, due prima-
jected to increase from 100 thousand mt in 1996 fdy to technology-driven global competition. The do-
200 thousand in 1999 and stabilize at that level ov@estic rice sector in Japan has been insulated from
the forecast period. In contrast, the previous baselifféernational markets through high support prices and

assumed zero ending stocks over the same perio¢ight restrictions on rice imports. Japan imported 450
thousand mt in 1995, which exceeded the minimum

Saudi Arabia access requirement of 230 thousand mt under the

The Saudi government has traditionally mainGATT accord. Exports in 1995 were 200 thousand
tained price controls for basic utilities, energy anoht, resulting in net imports of 250 thousand mt.
agricultural products. Water, electricity and petroleudrmports increased to 600 thousand mt in 1996 but
products are heavily subsidized, with prices oftesire expected to decline to the minimum access level
substantially below the costs of production in ordeaf 531 thousand mt in 1997 before increasing to 924
to share the wealth and spur development. The couheusand mt by 2010.

try is not a member of th&TO but awTO working The Japanese government has used land diver-
party has been formed to review its request for asion programs to control rice supplies. Rice acreage
cession (Department of State, 1995)). is influenced by this government policy and rising

Since Saudi Arabia has virtually no rice produceosts of production. Japan’s rice has rebounded from
tion, its rice supplies are dependent upon importhie 1993 cold-weather-related production shortfall,
Providing best quality rice to consumers at a low pridervesting 2.2 million ha in 1994. The area harvested,
is a major government policy. While per capita corirowever, declined slightly to under 2.0 million ha in
sumption remains stable at 40 kilograms during tH€©96 from 2.1 million ha in 1995. To accommodate
projection period, the total consumption forecador higher yields, imports and limits on storage costs,
shows an increase from 645 thousand mt in 1996ttee riceland diversion program is expected to be
1.2 mmt by 2010 as population grows rapidly, i.emanaged such that only 1.5 million ha of rice will be
by more than 3 percent per year (second only to Iraggrvested by 2010 (Table 36 and Figure 41). Japan’s
and incomes grow by 3 percent per year (Table 35

and Figure 40). Consumption is determined by in- Fig. 41. AGRM 1997 Projections: Japan Rice
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rice yields are influenced by high support prices, praurred in the country over the past couple of years
duction costs and new technology. While the Japaffers a better understanding of the Korean rice in-
nese government allocated ¥115.3 billion in the fiscdlustry. From the period 1970 through 1995, there was
1995 budget for rice farmers, subsidies to producawpid rural-to-urban migration in the country, with
of independently-distributed rice are being phasdte share of rural population declining from 45 per-
out. Yield per ha is projected to increase steadily fronent of population to 10 percent. Young people moved
4.76 mtin 1996 to 5.23 mt by 2010. After a low posto cities, leaving an older population and labor force
war rice production record of 7.1 mmt in 1993, proin the farm sector. About 23 percent of the farm work-
duction recovered in 1994, reaching 10.9 mmaérs are over 60 years old, and 45 percent are women.
Production decreased to 9.8 mmt in 1995 and %&armers are highly dependent on farm income due
mmt in 1996 and is projected to continue to decline the limited off-farm income opportunities.
to 7.6 mmt by 2010. To a large extent, this demographic shift has a
Japan’s rice consumption is strongly influencedampening effect on the country’s agricultural indus-
by a negative income elasticity. The country’s pdry in general and on rice in particular. The country’s
capita use of rice declined substantially over the pasgjor objective has been self-sufficiency in rice and
few decades and is expected to continue declinimgcreased rural incomes. The rice industry has been
gradually from 73.5 kilograms in 1996 to nearly 6@rotected, and prices have been three to five times
kilograms by the year 2010. Income and populatidmgher than world prices. Support policies have
growth rates are assumed to decline. Consequenihgluded producer price incentives, restrictions on
total consumption decreased slightly to 9.25 mmt ice imports and government purchases of rice out-
1996 from 9.3 mmt in 1995 and declines to 8.6 mnput. Despite these policies, the harvested rice area in
by the end of the projection period. South Korea is projected to decline annually by 0.6
Due to bumper rice harvests between 1994 apércent, from 1.05 million ha in 1996 to 959 thou-
1996, ending stocks in 1996 stood at 3.1 mmt—suband ha by 2010 (Table 37 and Figure 42). One fac-
stantially higher than the 1995 level of 2.6 mmt angbr causing this decline is the declining level of
the target level of 1.5 mmt. The Ministry of Agricul-government support prices in real terms. The increase
ture, Forestry and Fisheries intends to cut the stodk-government procurement prices in 1996 ranged
pile by initially exporting 100 to 200 thousand mt ofrom 1 to 6 percent. Yields, driven by improvements
rice, including some imports. The ministry will fol-
low a “rice-as-aid plan.” About 10 nations have aSkeClFig. 42. AGRM 1997 Projections: South Korea Rice
Japan to supply more than 60,000 mt of rice. Criti-
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in technology, decline to 4.61 mt per ha in 1997 frotariffication is extended to 10 years, from 1995
5.07 mt in 1996 before increasing slightly to 4.75 nthrough 2005. State trading is allowed to continue,
per ha by 2010. Total production would decline tand trade will be controlled by the state during the
nearly 5 mmt in 1997 from 5.3 mmt in 1996 and i40-year grace period. Korea imported 115 thousand
projected to decline to 4.5 mmt by the end of that in 1995 and 77 thousand mt in 1996. Imports are
forecast period. projected to remain flat in 1997 at 77 thousand mt
One favorable development is that rice farmend increase steadily to 237 thousand by the end of
appear to respond well to a structural reform prohe forecast period. Recently, the United States com-
gram being implemented by the Ministry of Agri-plained about South Korea’s purchase of rice from
culture, Forestry and Fisheries. Over 7,035 rigghina through international open bidding. The Seoul
farming households have received financial suppagybvernment, however, has decided to uphold its
from the government to specialize in rice producstance for rice buying through this method. Projected
tion. The average rice farming area per househatiding stocks range from 755 to 918 thousand mt
rose 56 percent to 3.85 ha per household in 1995 frawver the projection period.
2.47 hain 1994. The number of farm households with
more than 5 ha rice land also increased, i.e., morgiwan
than tripled, from 395 to 1,426. To increase produc- Taiwan aims to accede to the World Trade Orga-
tion and pay the government back, most rice farmefgation (W¥TO) and to develop into an Asia-Pacific
raised two crops a year, thus intensifying the larf@gional operations center. In line with this goal, Tai-
use rate to 138.3 percent from 129.7 percent. wan has begun to take unilateral steps to liberalize
Rice has become an inferior good in Soutls trade and investment regime (Department of State,
Korea. It is projected that annual per capita use w#995).
decline steadily from about 111 kilograms in 1996 Taiwan plans to reduce supports for rice (along
to 92 kilograms by 2010, a 1.3 percent annuith other selected crops) over the next five years,
decline. This decline is due to higher incomes (tHB preparation for its application for membership in
country’s growth in reaDPin 1996 at 7.3 percent the World Trade OrganizatioWTO). Taiwan has
is the fifth highest among the rice economies but wiigreed to convert most of its non-tariff barriers to
slow down to and stabilize at 5.7 percent by 2008&3iffs or tariff quotas upon accession. The price guar-
and higher real retail prices. Consumer prices ad8tee programs currently in place will be kept, and
expected to increase by 5.1 percent per year duritigPorts will be permitted. Rice area harvested is pro-
most of the projection period. Despite the populdected to decline from 348 thousand ha in 1996 to
tion growth (1.03 percent in 1996 and less than324 thousand in 1997 and increase to 334 thousand
percent thereafter), total consumption is projected & in 1998 before declining steadily to 219 thousand
decrease annually by 0.4 percent from 5.1 mmt Ry the year 2010. This decrease is mainly due to a
1996 to 4.8 mmt in 2010. policy of reducing the second crop area from pro-
In terms of trade, while the most explicit barrier§luction and declining real farm harvest prices. Yields
to imports have declined over time, more subtle ba@€r ha, on the other hand, are projected to increase
riers remain intact. The typical trade barriers facingieadily from 4.08 mt in 1996 to 4.58 mt by 2010
exporters into the country are the large number 6fable 38 and Figure 43). Average yield is a function
regulations that complicate licensing, inspection§f improvements in technology. The expected yield
type approval, marking requirements and other sta®in, however, is not adequate to compensate for the
dards affecting trade. sharp decline in the area harvested—causing a de-
UnderGATT, South Korea has agreed to increagdine in total production from 1.4 mmt in 1996 to
imports 1 to 2 percent of domestic consumption fély 1.0 mmt by the year 2010.
5 years beginning in 1995, increasing to 2 to 4 per- Per capita consumption declines from 66.4 kilo-
cent of consumption by 2000 through 2004. With it§rams in 1996 to 47.1 kilograms by 2010, causing
developing country status and a special clause in t#§éal consumption to decrease from 1.44 mmtto 1.14
Uruguay agreement, the implementation period féfmt during the same period, as per capita incomes
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Fig. 43. AGRM 1997 Projections: Taiwan Rice
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Colombia’s possible purchase of a substantial quan-
tity of rice is also a subject of speculation that has
affected prices in 1996. Other countries that can, time
and again, cause uncertainties in the rice market due
to unexpected weather-related imports include
Bangladesh and the Philippines.

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 1996 was 29.3 million ha
and is projected to increase slightly to 31.2 million
ha by 2010. Yields are expected to increase steadily
from 1.58 mt per ha in 1996 to 1.93 mt per ha by the
end of the projection period (Table 39 and Figure
44). Total production is projected to grow by 1.9 per-
cent per year, from 46.4 mmtin 1996 to 60.3 mmt by
2010.

increase. Population growth is slightly lower thaiig 44. AGRM 1997 Projections: Rest of the World Rice

South Korea'’s, at 0.91 percent in 1996 and declines

to 0.71 percent per year starting in 2006.
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government has purchased rice at two to three tlmé§°°°°
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higher than world price. Based on an assumption of
Taiwan membership in th&TO, the country is ex-
pected to be a net importer of rice starting in 1997.
Net imports are projected to increase steadily fromae

82 85 88 91 94 97 00 03 06 09

IMPORTS

99 thousand mt in 1997 to 132 thousand mt by tlgese
year 2000 and would stabilize at this level over tm”"""
rest of the projection period. Ending stocks are eX-.

4000

pected to be in the range of 156 to 233 thousand mt @ ® @ s e o7 00 03 06 03

over the projection period.
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-- Base Projection

Rest of the World .
While the ROW is an aggregate region, there ajigiports are projected to range from 9 to 10 mmt over
a number of pertinent country-specific developmentge projection period. Ending stocks range from 5 to

Total consumption is projected to increase to 70
mmt in 2010 from nearly 58 mmtin 1996. The ROW

especially on the demand side, that have substanBiahmt during the same period.

potential impact on world prices and hence will be
mentioned here. One of these developments is the
potential famine in North Korea brought about by
weather-damaged crops and the country’s urgent need
for 500 thousand mt of U.S. rice and wheat.
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English/Metric Conversion Table

English to Metric

Metric to English

multiply the multiply the

to convert from to English unit by to convert from to metric unit by
Length Length

miles kilometers 1.61 kilometers miles 0.62

yards meters 0.91 meters yards 1.09

feet meters 0.31 meters feet 3.28

inches centimeters 2.54 centimeters inches 0.39
Area and Volume Area and Volume

sq yards sq meters 0.84 sq meters sq yards 1.20

sq feet sg meters 0.09 sq meters sq feet 10.76

sq inches sq centimeters 6.45 sqg centimeters sq inches 0.16

cu inches cu centimeters 16.39 cu centimeters cu inches 0.06

acres hectares 0.41 hectares acres 2.47
Liquid Measure Liquid Measure

cu inches liters 0.02 liters cu inches 61.02

cu feet liters 28.34 liters cu feet 0.04

gallons liters 3.79 liters gallons 0.26

quarts liters 0.95 liters quarts 1.06

fluid ounces milliliters 29.57 milliliters fluid ounces 0.03
Weight and Mass Weight and Mass

pounds kilograms 0.45 kilograms pounds 2.21

ounces grams 28.35 grams ounces 0.04
Temperature Temperature

F C 5/9(F-32) c F (9/5)C+32
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