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PREFACE

This report on the world rice economy presents recent andThe general structure of the model and the estimating equa-
projected trends in consumption, production, trade, stodlens for each country are presented in an unpublished paper
and prices. The Arkansas Global Rice Model (AGRM)y Wailes, et al., 1997b.
baseline projections have been developed in collaborationThe Arkansas Global Rice Model is subject to constant
with the Food and Agricultural Policy Research Institutdevelopment and refinement. This research has benefitted
(FAFPI) at the University of Missouri-Columbia and lowdrom previous discussions with colleagues throughout the
State University. The rice baseline model results presentastld and in workshops on the global rice economy con-
in this report were developed with FAPRI in January 1998ucted in the Unite States, Japan, South Korea, China, Philip-
The AGRM baseline is generated within an international mulgines, Taiwan and Spain. The research presented in this
market framework that includes wheat, feed grains, oilseedsport has been funded by the U.S. Department of Agricul-
livestock, fiber, fruits and vegetable models. Revisions tare, Economic Research Service, Agreement No. 96-34351-
production, consumption, trade and price data since Janu2B@7, “Rice Modeling Project-Marketing and Policy”.

1998 have been included in the projections of this report. An English/Metric conversion table is provided on the last
Updates of this report can be found at the web sipage of this report.
http://www.uark.edu/campus-resources/ricersch/.
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ARKANSAS GLOBAL RICE MODEL

INTERNATIONAL BASELINE PROJECTIONS FOR 1998-2010

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

INTRODUCTION for rice based on research and extension programs are being

Rice is an important world commodity, accounting for ové?d by the Intgrnatiopal Rice Research Institute (IRRI) and its
21 percent of global calorie intake. While production arfkage to national rice research programs such as CORRA,

consumption are concentrated in Asia, rice is an import uncil for Partnership on Rice Research in Asia. Finally,

crop in specific regions in North and South America, Africkindamental demand-determining factors of income and popu-
and Europe. lation growth, as well as dietary changes, continue to influ-

The international rice economy is becoming more mark&?Ce the world rice economy.

oriented due to a number of changes over the past several e baseline projections of consumption, production, trade,

years. Foremost among these changes is the implementatigfks and prices presented in this paper reflect the latest

of the General Agreement on Tariffs and Trade (GATT) afevelopments in the international rice industry. The current
line projections include changes relative to previous pro-

cord. The agreement requires 1) market access, the opel,'?

of markets to imports in Japan, South Korea and other colffftion reports (Wailes et al., 1996a,b; 1997a,b). The major

tries, 2) reductions in aggregate support levels and 3) redgfé@nges include 1) updated macroeconomic data and popula-

tion in export subsidies, notably in the European Union (EE'J?” forecasts from thrton Econometrics quecasting Asso-
and the United States (US). A regional initiative, which f&ates (WEFA) and Project LINK, together with recent mac-

already changing global rice trade, is the free trade agreenf@GEONOMic developments, 2) current rice supply and utiliza-
in South America, the Mercosur, which includes ArgentindOn data (USDA/ERS, 1998a,b), and other pertinent rice in-
Brazil, Paraguay and Uruguay (Bierlen et al., 1997). dustry information and 3) new supply and demand estimates

The Federal Agriculture Improvement and Reform (FAIﬁ?r India by region. Throughout this report data through 1997
Act of 1996 of the US is another important policy initiative?'® actual, and Arkansas Global Rice Model (AGRM) pro-
This legislation changed US rice industry policy significanti#ctions are for 1998 and beyond.
by 1) eliminating supply control mechanisms, 2) decoupling ATkansas Global Rice Model projections are based on a
farm income support (deficiency) payments from productidﬂ“'?"coumry econometric model framework that provides pro-
decisions and 3) reducing export subsidies more quickly tH§AUONS for a set of 20 major rice producing and/or trading

the bound rate in the Uruguay Round agreement. Unilatef@Hntries and one aggregate rest of world (ROW) region.

actions of other countries include adjustments in rice prodieiections include national levels of production (area har-

tion infrastructure such as in Japan, Korea and Taiwan. N§Sted and yields), utilization, net trade (exports less imports),

tional policy programs resulting in the diversification of CrOF§_tocks and prices. Historical d_ata for these variables are .from
ping patterns in traditional rice production countries in Soutflé EConomic Research Service, US Department of Agricul-
east Asia are responding to changes in consumer demand4fsg(Gudmunds, 1998). Espmates_ for th_ese variables are based
dietary patterns. Prospects for higher resource productivilj @ Set of explanatory variables including exogenous macro-
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economic factors, such as income, population, inflation ratke rice market. The set of countries or regions explicitly
technology development and, especially, government-detiecluded in the model are the US, Thailand, Pakistan, China,
mined policy variables that reflect the various mechanisms lioglia, Myanmar, Vietham, Australia, Egypt, Argentina, Uru-
which countries intervene in their rice sector economy (Wailgsay, Japan, South Korea, Indonesia, the EU, Iran, Iraq, Saudi
et al., 1997b). Macroeconomic data are based on forecaswbia, Taiwan and Brazil. Projections for the US are sepa-
from WEFA and Project LINK (Appendix tables 1-5). rated by state and rice type (i.e., long grain and medium
An updated baseline projection for the world rice econongyain). EU’s rice supply is divided among lItaly, Spain and
is valuable because it provides a benchmark against whicBther EU. Production and consumption projections for India
is possible to evaluate the impacts of policy reforms on riaee separated by region: North, East, West and South. All
and changes in supply and/or demand on world rice pricether countries not listed above are included in the ROW
The need for a revised baseline is reinforced by continugegion. All data on rice quantities in the following discussion
changes around the world that directly or indirectly influen@ad tables are on a white milled basis, except where noted.

Harvested Araa f Yield
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Fig. 1. Arkansas Global Rice Model 1998 projections: World Rice.
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WORLD RICE CONSUMPTION, PRODUCTION, clines as incomes rise, implying negative income elasticities).
TRADE AND PRICES In less industrialized Asian nations and a few non-Asian in-
dustrialized market economies, such as the US, rice consump-

tion increases with income growth.
Changes in world rice consumption are determined prm]gr'oduction

rily by population and income growth and relative food grain . , , .
prices. Total utilization of rice is projected to increase from 1€ growth in world rice production necessary to satisfy
379 mmt in 1997 to 438 mmt by 2010 (Table 1 and Figuret propcted f:onsumptlon Ievgls over the next 13 years (1998-
at a rate of 1.11 percent annually. This growth rate is sligh@§10) Will mainly come from yield increases, as has been the
lower than the 1.24 percent annual growth rate experien&&g€ for the past 20 years (Figure 3 through Figure 5). Area
over the 1991-96 period but is much lower than the growth/faTvested is projected to increase only slightly to 150.7 mil-
fice consumption over the previous 20 years at 2.27 percéft hectares (ha) by 2010 from 149.4 million in 1997 (Table
(Figure 2). 1). This increase is equwalent to an anngal growth .rate of

Several factors are contributing to the rapid slowdown ffly 0-07 percent. Projected area expansion is considerably
world rice consumption. These factors include 1) projectiver than the annual growth rate observed for the past six
reductions in population growth rates in many Asian couff€a's (1991-96) and for the past 20 years at 0.23 percent
tries (Appendix Tables 1) and 2) diversification in the foddrigure 3). World rice area harvested has increased by ap-
consumption patterns as a result of changing lifestyles &fjgximately 300 thousand ha per year since 1975, consider-
spending patterns, especially in Asian countries that have 8 1€ss than the 1.9 million ha increase per year during the
perienced rapid industrialization. For some Asian countrid$66-75 period. World rice area harvested is expected to
rice has become an inferior good (i.e., rice consumption de-

Consumption

Percent

66/75 76/85 86195 91/96 9710 66/75 76185 86/95 91196 97110
Period Period
Fig. 2. World rice consumption: annual growth rates. Fig. 4. World rice average yield: annual growth rates.
1.5
1.29

Percent
Percent

86/75 76i85 86/95 91/96 9710 66/75 76/85 86/95 91/96 97410
Period Period
Fig. 3. World rice area: annual growth rates. Fig. 5. World rice production: annual growth rates.

11
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increase to nearly 150 million ha in 1998 as a result of rethese projections is not expected to be high. However, the
tively high rice prices in 1997. long-term estimates are clearly consistent with the historical
The world average rice yield was 2.57 metric tons (mitends.
per ha in 1997 and is projected to increase to 2.90 mt byTotal production is projected to increase from 383.2 mmt
2010, a 0.95 percent increase per year. This rate of growtmi&997 to 437.3 mmt by 2010 (Table 1). This increase repre-
comparable to the level experienced for the past six years aeats an annual growth rate of 1.02 percent (Figure 5). Since
1.16 percent growth rate. This projection, however, is muiths slightly lower than the consumption growth rate, a gradual
lower than the 2.04 rate observed for the past 20 years (Figeline of global stock levels is expected towards the end of
ure 4). IRRI research reports on the potential of new “supén® projection period. World rice production has increased by
rice varieties suggest that farmers will be able to increamdy 1.4 percent per year since 1991, well below the 2.28
yields by 20-25 percent, with the projected release of thgs¥cent annual growth for the 1976-96 period.
varieties beginning at the end of the 1990s (New York Tim

1997)' Thu;, _the projected annual yi.eld growth of 0.95 per- Total world rice trade has expanded at an annual growth
cent is realistic. To the extent that yield growth exceeds t%ef\ of 6.0 percent over the past six years (comparing the

0.95 percent growth rate, fewer land resources will be neeq% 1-92 average with the 1996-97 average). This expansion
to accommodate the consumption projections. '

) o i : - roduction shortfalls
These yield projections do not include weather vanabgi‘gs been the result of 1) weather-related p
€

and therefore reflect, implicitly, an assumption of avera -, in Indonesia, China, Philippines and Bangladesh), 2)

weather. However, the authors recognize that a major so rcgroving political stability in some rice-consuming coun-
of volatil.it in WorI(’j rice prices rod%ction and tradJe is t#erles (e.g., Iraq and Iran) and 3) growth in population and
y P ' P mcomes. Total world rice trade is projected to grow by 0.6

monsoon climate of many Asian countries. (See box below
on Impact of El Nino.) As such, the year-to-year accuracy %?rcent per year from a 23-mmt average for 1997-98 to an

Impact of El Nino

Weather accounts for the largest variability in produc- third of world rice production and consumption over the
tion, consumption and trade in the world rice economy. past five years 1991-1996. Indonesia, the Philippines and
Consistent weather anomalies associated with El Nifio, Malaysia have imported 14 percent of world rice trade;
which are well known, affect some major Asian rice pro- and India and Australia have shipped 15 percent of world
ducing countries. The climates of these Asian countries rice exports over the past five years. India and Indonesia
are typically influenced by oceanic conditions. In the Pa- are among the major rice exporting and importing coun-
cific region, the Philippines, Indonesia, eastern Malaysia tries of the world. Simultaneous adverse weather condi-
and Australia are most greatly affected and Vietnam to a tions due to El Nifio in these countries could have a
lesser degree; and in the Indian ocean region, all of India  significant effect on the world rice market as a result of
and Sri Lanka are affected. El Nifio usually results in ab- increased imports for Indonesia, the Philippines and Ma-
normally dry conditions and warmer climates for these laysia and decreased exports by India and Australia
countries. The drought of 1982-1983 in these regions was (Hansen et al., 1998). There could also be a significant
the result of El Nifio climatic conditions, which was the effect on world rice stock levels since these countries
strongest El Nifio in this century. account for one-third of the world’s rice inventory. Indo-

El Nifio was first defined in the late 18th century. Until nesia has been affected most severely by the current El
the early 1960’s, El Nifio was used to describe only the Nifio with record imports of 5 mmt in 1997, an increase of
local warming of ocean currents that moves southward 4.2 mmt from last year. Philippine imports increased by
along the Peruvian coast. This usually occurs around 684 thousand mt from last year. The total increase in
Christmas time. The term “El Nifio” today describes the imports for the two countries from the previous year is
warming of the tropical Pacific surface waters, which oc- 4.88 mmt, which is 21 percent of total world imports. The
curs every two to seven years. Recent El Nifios have combined total imports for the two countries in 1997 ac-
occurred in 1972-73, 1976-78, 1982-83, 1987, 1991-93 count for 28 percent of world rice imports.
and 1997-present. The two most severe were 1982-83 El Nifio had little effect on Indian or Australian rice ex-
and 1997-present. ports. India’s exports were 541 thousand mt more than the

Rice production, consumption and trade in regions af-  previous year at 2.5 mmt for 1997. This is quite exceptional
fected by El Nifio have a significant impact on the world since India has a consistent history for being very adversely
rice market. The combined countries of India, Malaysia, affected by El Nifios. Australia’s exports were the same as
the Philippines, Indonesia and Australia accounted for one-  in the previous year at 700 thousand mt.

12
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average of 24.8 mmt for 2010-11 (Table 2). This projectigaponica rice exports are Australia, China, US and Italy. While
reflects a significant slowdown in the growth of rice trad€hina is the world’s largest producer of japonica rice, it is
compared to the recent average annual increase (Figuren6).expected to dominate this export market as China’s own
The trade projection reflects a situation in which the majdomestic demand for japonica rice expands with production.
effects of unilateral, regional and multilateral rice trade libe®ther sources of japonica rice exports include Japan, Taiwan
alization have been substantially realized. Increased politieald Egypt. The major importers of japonica are Japan and
stability, especially in the Middle East, has meant a returnouth Korea due to market access requirements of the GATT
more normal trade volumes in that region. The rapid growdlecord. The projection for Taiwan assumes a minimum ac-
in world rice trade over the past six years has also beendhss requirement will apply once admitted into the World
result of production shortfalls in consecutive years in a nuifrade Organization (WTQO). Total japonica trade, however,
ber of major Asian rice-consuming nations (Figure 7). Yield expected to account for only 14 percent of total world rice
shocks have dramatically influenced trade volume and variade if market access rules are not increased for the years
ability from year-to-year, such as in 1993, 1994 and 1995. beyond 2002 for Japan and 2005 for South Korea. While

The total world rice trade forecast for 1998 is 21.8 mnmidica rice trade is projected to grow annually at 1.5 percent
(Table 2). Rice trade will remain thin (i.e., a small percent offer the 1997-2010 period, japonica rice trade would de-
world consumption). Trade accounted for only 5.6 percentaase annually by 3.3 percent over the same period.
consumption in 1997 and remains at this level over the pro-
jection period. Major exporters in 1997 were Thailand, Viet-
nam, US, Pakistan, India and China. Major importers in 1997
were Indonesia, Philippines, Bangladesh, Brazil, the EU, Iran,,
Saudi Arabia and Irag. Indonesia is expected to remain the 6
largest importer over the projection period, followed by EU, &
Iran, Brazil and Saudi Arabia. 5

World net rice trade (exports less imports, or vice versg)s-
is projected to decrease from 20.3 mmt in 1997 to 19.5 m?ngj
in 1998 and increase steadily to 22.2 mmt in 2010 (Table ?3)2;
In the case of the EU, for example, total imports in 1997 .
were 1.472 mmt, and total exports were 1.139 mmt, resulting!
in a net trade (imports) of 333 thousand mt. For the US, orp-
the other hand, exports (2.728 mmt) substantially exceeded
imports (0.318 mmt) in 1997.

Long Grain (Indica) Markets Fig. 6. World rice trade: annual growth rates.

Indica (long grain) rice trade is given in Table 4. Nearly
90 percent of total trade is long grain and aromatic types, 1600 B
such as jasmine and basmati. Major exporters are Thailand,

Vietnam, US, Pakistan and India. The US is projected to lose 1400
market share in the long grain export market over time be- 1200
cause of reduced production. Major long grain rice importegs 1999
are Indonesia, Brazil, the EU and the Middle East countrigs.
The US is a rapidly growing market for aromatic rice im=
ports, which are projected to increase continuously over the 600
projection period. The ROW accounted for 36 percent of 400
imports in 1997; and this share is projected to increase to 49 ,,
percent in 1998, assuming that the impact of El Nifio on

Indonesian imports subsides. ROW imports would range from 0 91 92 93 94 95 9 97
46 to 50 percent over the rest of the projection period.

86/95 91/96 97110
Period

66/75 76/85

800 M

) . . m Phillippines ] Mexico
Medium Grain (Japonica) Markets 0] Bangladesh B S. Africa
The world medium grain (japonica) rice trade is presented B Srilanka
in Table 5. Japonica trade numbers are rough estimates anc B Hong Kong

are likely overstated because not all trade from China, Italy,

Australia and Japan is japonica rice. The major sources of _ _
Fig. 7. Major ROW (rest of the world) importers, 1991-97.

13



ARKANSASAGRICULTURALEXPERIMENTSTATION SPECIAL REPORT189

Stocks resulted in an unusually high ratio to the Thai 35% price of
World ending stocks are projected to range from 58 to &1 percent. The strength in rice import demand in 1997 pushed
mmt over the projection period (Table 1). After having déice prices in the same direction as wheat, with the ratio
clined by an annual average of 510 thousand mt (or 0.9 gégclining to 61 percent in 1997. Because the wheat supply
cent per year) for the past seven years from 58.6 mmt in 19e8ponse to own price is generally believed to be more elastic
to 55 mmt in 1997 (Figure 8), a modest recovery in glob&an rice supply to prices, the rice to wheat price ratio is
rice stocks is projected, increasing to 61 mmt by 2002 before
declining to 58.5 mmt by 2010. Relative to consumption,
world stocks are projected to decline slightly, with the stocks-19
to-use ratio decreasing from 15 percent to 13 percent overs| _7.65
the projection period (which is equivalent to only 1.6 to 1.8 |
months of global rice consumption).

3.72

[
@
Prices E 2 -
The international reference price for long grain rice (Thai | —8
5% NPQ FOB) is expected to decrease, in nominal terms, to_ | -0.39
US$285 per mt in the 1998 marketing year from $295 in 2 .2.38
1997 (Table 6). The first half of 1997 was characterized by -4 ‘ ‘ ‘ ' T
66/75 76/85 86/95 91196 97110

strong international rice prices due mainly to the tight long

grain rice stocks; strong demand for Asian fragrant (jasmine)

rice; growing demand from Central and South American coun- Fig. 8. World rice stocks: annual growth rates.

tries for US rice; and a strong US domestic market. However,

international rice prices deteriorated during the second half

of 1997 due to the devaluation of the Thai baht (see further Thal and U.8. Export Prices (fob)

discussion on this topic under the heading “Thailand” ¢on 600

page 15). The world indica price is projected to average within sqg L

the range of $289 to $327 per mt from the period 1998, ,o, |

through 2010, depending on the dynamics of world rice s p%‘f 300 |

ply and demand. In real terms (1985 dollars), however, the

world price is projected to decline steadily from $197 per mt 2%°[

in 1997 to $151 by 2010 (Figure 9). 100
The reference price for medium rice is the No. 2 Califor-

nia FOB price. It is projected to increase and remain over | - Thai 5% — U.S.no. 2 (Heuston) - Real Thal 5% (1985)

US$400 per mt from 1998 through 2010 from $396 in 1997

and gradually increase to $433 by the end of the forecast

period. The relationship between the indica and japonica rice Fig. 9. Arkansas Global Rice Model 1998 projections:

prices is important where substitution in production is pos- world rice price.

sible. A comparison of the Houston US no. 2 long grain FOB

price to the California no. 2 medium grain price gives an

indication of the relationship. Long grain enjoyed a pri¢e

premium of nearly 6 percent in 1997 over medium grain with

strong long grain prices. The long grain price is projectedto

maintain a premium over the medium grain, but the premi}m

Period

{1.5. Long and Medium Grain Rice Prices {fob)

600
500 |

is expected to decline to about 1 percent in 1999-beforé 400 -
gradually increasing to about 8 percent in 2010 (Figure 10). 5 300 -
The other price projected is the lower-quality Thai FOB  ag0 |
35% broken long grain. Its relationship with the US whept ol ... . . AP S -
no. 2 FOB price (Table 6 and Figure 11) is relatively impor- g2 8 8 & 8 % 00 0| 0
tant in explaining substitution of wheat for rice in the RO
rice consumption projection. The substitution relationship hias
an elasticity of demand in the ROW with respect to the price
ratio of rice to wheat of -0.27. ngh wheat prices in 1996 Fig. 10. Arkansas Global Rice Model 1998 projections:
rice prices.

[ - U.S. Medium Grain no. 2, California — U.S. Long Grain no. 2, Houston
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Thai 35% and U.S. Wheat no. 2 fob Prices MAJOR EXPORTING COUNTRIES

400 7 Thailand
Thailand is projected to harvest 9.20 million ha of rice in
1998, slightly lower than the 1997 total of 9.27 million (Table
7 and Figure 12). The harvested area is expected to decline
100 [ slightly to 8.68 million by the end of the projection period.
S s 7 Yields in the longer term for Thailand will be determined by
2 s @ o1 e o o o o o further adoption of high-yielding varieties, relative costs of
Year production and weather factors. Under the assumption of nor-
o nai 3% o — LS. Wheat no. 2 feb mal weather, yields are projected to increase from 1.56 mt
per ha in 1997 to 1.80 mt in 2010. As a result of changes in
Fig. 11. Arkansas Global Rice Model 1990 projections: area harvested and yield, rice production is projected to in-
rice and wheat prices. crease gradually from 14.5 mmt in 1997 to 15.7 mmt by
2010.
Rice demand in Thailand is price inelastic. Per capita rice
expected to remain in the more typical range of 60 to §3e in Thailand is projected to decrease slightly from 144.7
percent throughout the projection period. kilograms in 1997 to 129.7 kilograms by 2010. Real income
Summary growth slowed down in 1997 to 1.2 percent because of the

Changes in international and domestic agricultural and trdncial crisis and is projected to be flat in 1998 before
policies are increasingly shaping the future of the world ri#¥reasing to 3.3 percent in 1999 (and stabilizing around 6.6
economy. Recent agreements at international, regional &Y§" the rest of the projection period). Based on a negative
national levels have made the rice industry more market-dlationship with income, per capita rice consumption de-
ented. This means that the major rice producing Countr@g‘es as income increases and dletary_ habits change. Reflect-
face an increasingly competitive global rice marketplace. INg the country’s relatively low population growth (1.01 per-

Relative prices, income and population growth and dietd§"t in 1997 and declining to 0.74 percent by 2010), the total
changes are expected to continue to determine rice demél¢§, consumption increases only slightly from 8.6 mmt in
This baseline is influenced by the Asian financial crisis, b9/ 0 8.7 mmt by 2000 and then decl_mes gradually to the
an assumption was made that more normal growth rates w7 level by the end of the forecast period.
resume in three years. Weather, assumed to be normal for th&hailand’s economy is export-oriented, supported by a free
baseline, will especially, in the monsoon-dependent Asigitrket philosophy. In line with WTO and Association of
countries, continue to be an important determinant of tR@utheast Asian Nations (ASEAN) commitments, the country
seasonal variability in the supply and demand for rice. ThRstituted tariff reductions beglnnmg in January 1995. By early
baseline provides the basis to conduct a wide variety of mh?97, the total number of tariff rate categories was reduced
ket and policy analyses on the rice economy, including eval@}-6 from 39. Barriers to imports of farm products are being
ating and comparing alternative macroeconomic, polic%sed- The g_overnment of Thailand rz_it|f|ed the Uruguay Rou_nd
weather and technology scenarios. agreements in December 1994. Thailand, however, maintains

Annual growth rates for global rice trade are expected $8veral programs that benefit manufactured products or pro-
slow from a recent growth rate of 6.0 percent to only 0%SSed agricultural products and that may constitute export
percent. Likewise, growth in global rice consumption is egubsidies. These programs include subs_ld_lzed credit on some
pected to be smaller in the future due to shifts in Asian di§dveérnment-to-government sales of Thai rice; preferential fi-
towards protein-based foods as incomes rise. Gains in gigncing for exporters in the form of packing credits; tax cer-
duction to meet additional consumption needs will mainfjficates for rebates of packing credits and rebates of taxes
come from yield growth, with only minor increases in aréad_import duties for products intended for re-export.
harvested. While nominal world rice prices are projected t§ailand’s economy has changed from one primarily based
increase, real prices would continue to decline. Presented $n agriculture, with some light industries, to one domi-

low is a detailed discussion for each exporting and importiigteéd by manufacturing and services. One concern is the lack
country included in the model. of skilled managers and workers, aside from inadequate in-

frastructure needed for a smooth transition into higher-tech
industries. (US Department of State, 1997).

Recently, the country’s finance sector has experienced se-
rious difficulties. Based on an agreement with the Interna-
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Fig. 12. Arkansas Global Rice Model 1999 projections: Thailand rice.

tional Monetary Fund, the country suspended 58 troubledAgainst the bleak economic backdrop presented above,
finance companies. The Thai baht began a “managed flodtailand remains the world’s largest rice exporter. The
in July 2, 1997, immediately falling in value—declining moreountry’s rice industry is becoming more market-oriented.
than 40 percent by December 1997. The cheaper curreBsyort taxes and quotas were eliminated in 1986, boosting its
did not boost exports because many of the country’s produetports. The government also provides discounted credit to
are assembled with imported components that come at higiwguorters. Thailand is projected to maintain its status as the
prices. The tight credit situation did not help the recovelgrgest rice-exporting country over the projection period. The
efforts of the business sector. The growth of the countrsuntry expects to increase its share of the Japanese rice
gross domestic product substantially slowed down from @rBports as a result of World Trade Organization agreements.
percent in 1996 to 1.5 percent in 1997. The country alSbailand, however, is expected to experience increasing com-
experienced a budget deficit in fiscal 1997, the first in petition from Vietham and Pakistan. Projected total exports
decade (US Department of State, 1997). in the 1998 marketing year increase slightly to 5.9 mmt from
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5.8 mmt in 1997 and increase steadily to 7.3 mmt by 20f0am (EEP). EEP subsidizes exports into markets as a
Under the GATT accord, Thailand is supposed to import 288untervailing policy to unfair export competition. Export
thousand mt of rice in 1996, increasing to 250 thousand mpitograms have been traditionally important for the US rice
2004 and remaining at that level over the rest of the projéedustry as 20 to 40 percent of annual rice exports have re-
tion period. The USDA Foreign Agricultural Service, howhled upon these government programs in the past.

ever, reported that actual imports in 1996 were only 107 mtProjections of rice production are based upon planted acre-
of rice from the US. Ending stocks are expected to increamge and yield estimates as influenced by market returns. Acre-
steadily to 1.1 mmt 2010 from 734 thousand mt in 1997. age is generally determined by net returns to producers, while
United States changes in yields over time are driven by research expendi-

tHres. Total US rice area planted decreased from 3.32 million

The US rice farm program for the period of 1974 throu% res (1.34 million ha) in 1994 to 3.09 million acres (1.25

1995 included three sets of policy instruments to support : . . .
. X . : million ha) in 1995. Under the new policy reform, rice acre-
prices and incomes of rice producers. These included 1) sup- : T o
age declined by 10 percent, resulting in only 2.80 million

ply control mechanisms through limitations on or incentive Zres (1.13 million ha) in 1996. Acreage increased to 3.03

to reduce acreage planted to rice, 2) price supports throu@’ihnif’f}on acres (1.23 million ha) in 1997 due to attractive prices

price floor, known as the nonrecourse loan rate and 3) In-, . . o
come supports through deficiency payments, which Wea}gd IS expect_eq to increase by 5'.2 percent to 3'19. mll]lon
' cres (1.29 million ha) in 1998, mainly due to attractive rice

coupled to the production of the rice farmers when they vélS : )
: - . : rices relative to competing crops. Over the longer run, area
untarily participated in the government rice program. Due Ry

. X . . arvested is expected to decline gradually to 2.83 million
relatively favorable target prices, the rice program typical . .
: LS ; es (1.15 million ha) due to expected higher returns to
attracted a high participation rate, i.e., over 94 percent

eligible production. Deficiency payments were important tcc’()% er crops and stiffer competition from other major country

rice producers, accounting for nearly 30 percent of the grgsroducers (Table 8 and Figure 13).

: . ong grain harvested acreage increased to 2.26 million
income of US rice producers from 19.90 to 1995. The_ AVeres (915 thousand ha) in 1997 from 1.96 million acres (795
age annual government cost of the rice program during the : . N

) . . ousand ha) in 1996 and should increase to 2.48 million
same period was approximately $550 million.

The 1996 FAIR Act significantly changed the price an%cres (1.0 million ha) in 1998 before gradually declining to

. . ; . .?5 million acres (791 thousand ha) in 2010 (Table 9). Me-

income mechanisms for rice and other grains. Supply contro .

mechanisms were essentially eliminated. Income support v%\usm grain acreage, on the other hand, decreased to 773 thou-
i sgnd acres (313 thousand ha) in 1997 from 835 thousand

decoupled from production of a specific program crop af res (338 thousand ha) in 1996 due to relative strength of

. L al
replaced by a seven-year production flexibility contract thﬁ\f long grain rice prices. The medium grain acreage in-

provides annual transition payments to producers who ha . .

. . . creases steadily by nearly 1.0 percent thereafter, reaching
participated in the commodity programs for at least one 6 thousand acres (354 thousand ha) in 2010 (Table 10). In
the past five years. The FAIR Act established a seven-year '

payment contract with farmers and ranchers. The seven-y%%r#traSt’ long grain acreage is projected to decline by 1.1

period covers 1996 through 2002. Eligibility for payments %ercent. per-year over the prqjectlon period. For. purposes of
) . ; .~ comparison with other countries, Table 11 provides US rice
not influenced by current crop planting, production or prices. e : . ) :
supply and utilization in metric units (milled basis).

The contract payments are allocated among farmers from S rice acreage by state is presented in Table 12 through

fixed but declining amount by ”.‘a"'”g payment on 85 perce.l:]tble 17 and Figure 14. Arkansas' total rice area increased to
of a calculated base acreage times program yields (Tablel. 7 million acres (554 thousand ha) in 1997 from 1.17 mil-

Under this system, rice producers are provided complete fl%—n acres (473 thousand ha) in 1996 and is expected to in-

ibility in planting decisions. They receive a rice contrgct Pa¥iease further to 1.53 million acres (617 thousand ha) in
”.‘e”‘ vyhether they.produc_e rice or not The production deﬂi% before stabilizing between 1.23 and 1.27 million acres
sion will be determined primarily by relative market return 498 and 514 thousand ha) over the forecast period. Arkansas
Nonrecourse loans will continue to be available to rice prp- g orain area is expected to increase to 1.32 miliion acres
ducers at a maximum rate of $6.50 per hundred weight (C\%%gﬁ thousand ha) in 1998 before gradually declining to 996

For the purpose of projections, the contract payment is .
sumed in this report to be the same for the period beyon8usand acres (403 thousa'nd ha_) n 201.0 (a decrease of .1'1
2002, percent per year). Arkansas’ medium grain area, however, is

The FAIR Act retains export assistance programs for rigéaggtfgat;énlczre;s;Ft;yu%éllgc)arcent per year over the same
and other grains. These programs include Export Credit G 9 )

antee programs (GSM), Market Access (promotion) Programsl‘ou's'anas total rice area increased by nearly 13 thousand

(MAP). P.L. 480 food aid, and the Export Enhancement pacres (5 thousand ha) in 1997 from 533 thousand acres (216
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Fig. 13. Arkansas Global Rice Model 1998 projections: United States rice supply.

thousand ha) in 1996, with all the gains coming from lor§.9 percent; Missouri, -1.2 percent; Mississippi, -0.9 per-
grain area (Table 13 and Figure 16). Louisiana’s total acoent; and California, +0.1 percent.

age in 1998 is projected to increase to 588 thousand acrefcreage declines are expected to be offset partially by
(238 thousand ha). Texas' area declined to 259 thousaield gains resulting from continued research for rice produc-
acres (105 thousand ha) in 1997 from 298 thousand adies (Figure 17). Long grain yields are projected to grow at 1
(121 thousand ha) in 1996 due to late planting and unfavpercent per year while medium grain rice yields are projected
able weather (Table 14). Total rice area in Texas is expededyrow about one-half percent per year. The average US
to be lower than last year at 254 thousand acres (103 thmugh rice yield decreased to 59.11 cwt per acre (4.77 mt per
sand ha) in 1998. Missouri’s rice area increased to 109 thba; milled) in 1997 from 61.21 cwt (4.83 mt) in 1996 mainly
sand acres (44 thousand ha) in 1997 from 90 thousand adres to unfavorable weather. Yields are expected to recover
(36 thousand ha) in 1996 and is projected to increase dightly in 1998 to 59.80 cwt (4.83 mt) before steadily in-
more than 15 thousand acres (6 thousand ha) in 1998 (Tabéasing to 66.63 cwt (5.38 mt) by 2010.

15). Mississippi’'s harvested acreage increased to 238 thouin 1997, the higher acreage (8.4 percent above 1996) off-
sand acres (96 thousand ha) in 1997 from 208 thousand asetdhe decline in yield (-3.4 percent), resulting in a 4.7 per-
(84 thousand ha) in 1996 (Table 16) and is expected to dent increase in production at 179.3 million cwt, rough basis
crease to 220 thousand acres (87 thousand ha) in 19886 mmt, milled basis). Production is expected to increase
California’s acreage increased to 507 thousand acres (20bstantially in 1998 to 190.9 million cwt (6.23 mmt) due to
thousand ha) in 1997 from 500 thousand acres (202 thousiemtdeases in both acreage and yields. Thereafter, total rice
ha) in 1996 and is expected to decrease by nearly 28 thaoeduction would decrease gradually to 175.8 million cwt
sand acres (11 thousand ha) to 479 thousand acres (194 tf®id4 mmt) in 2002 before recovering to nearly the 1998
sand ha) in 1998. Thereafter, California’s acreage would rahgeel by 2010, following the trend in long grain production.
between 503 to 516 thousand acres (204 to 209 thousand®ma}he average, long grain production would decline slightly,
over the projection period. The average annual changeswvirile medium grain production is projected to increase by
total harvested area by state over the projection period ard dspercent per year over the projection period. Figure 18
follows: Arkansas, -0.7 percent; Louisiana, -0.2 percent; Texalspws total US rice production by state.
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Fig. 14. Arkansas Global Rice Model 1998 projections: U.S. harvest area by state.

Total US rice supply increased to 216.3 million cwt rougbansion in rice consumption is a result of increased per capita
basis (7.1 mmt milled basis) in 1997 from 206.3 million cwdirect and processed food consumption. The main processed
(6.58 mmt) in 1996 and would range between 211 and Z26d uses of rice are cereal, pet food, and package mix. Pet
million cwt (6.89 and 7.37 mmt) during the rest of the projefsod is the fastest-growing sector in the processed category.
tion period. Imports grow at 3.3 percent per year, driven Be increase in food consumption is driven by growth in
the decline in real Thai 5% fob price and the growth in dimcome and declining real retail prices, assuming low levels
mestic US rice consumption. of inflation over the period (Appendix Tables 2 and 4). Socio-

Domestic use of rice increased to 107.0 million cwt (3.5lemographic factors also have been found to be important in
mmit) in 1997 from 100.7 million cwt (3.21 mmt) in 1996. lexplaining the expansion in US rice consumption (Gao et al.,
increases steadily to 134.6 million cwt (4.39 mmt) by 2011®95). One of the more important of these variables that
(Figure 19). With a stable population growth of less than onentributes to the increase in direct food use is the growing
percent over the forecast period (Appendix Table 1), the ésian and Hispanic population in the US. Hispanics account
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Fig. 15. Arkansas Global Rice Model 1998 projections: Arkansas rice supply by type.

for 10 percent of US total population, and this segment is Exports increased from 78.4 million cwt (2.5 mmt) in 1996
growing at nearly 4 percent per year. Asians account foto483.5 million cwt (2.73 mmt) in 1997 and are projected to
percent of total US population, and the Asian populationiiecrease to 85.8 million cwt (2.80 mmt) in 1998 (Figure 20).
growing annually at 5 percent. Given the relatively inelastic domestic demand for US rice,
Other components of domestic rice utilization in the Uthe availability of domestic rice supply for exports is pro-
include seed use and brewery demand. Seed demand igetged to decline steadily from 79.5 million cwt (2.6 mmt) in
rived primarily from the number of rice acres planted. It d4999 to only 68.2 million cwt (2.23 mmt) by 2010. There has
clines following the projection of lower rice acreage ovdreen a significant shift in US exports from milled to rough
time. Small increases in brewing demand are projected based, especially over the past four years. During the four-year
upon relatively stagnant demand growth in the demand foriod 1990-1993, rough rice accounted for less than 7 per-
beer in the US. cent of total rice exports on the average. The share of rough
rice exports started to increase dramatically in 1994, account-
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Fig. 16. Arkansas Global Rice Model 1998 projections: Louisiana rice supply by type.

ing for 18 percent of total rice exports, up from 5 percent maintain its competitive edge in this market segment, not
1993. Over the past four years (1994-1997), rough rice avenly geographically but because there are only a very few
aged about 19 percent of total rice exports. The main reasonntries that allow rough rice exports. There is no other
for this shift is the increased demand for rough rice fromnaajor rice supplier that exports significant volumes of rough
number of Latin American countries, notably Mexico, Brazitjce.

Costa Rica and Venezuela. Other buyers include ColombiaUS long grain exports are projected to decrease to 43.5
Ecuador, Panama, El Salvador, Honduras, Guatemala arilion cwt (1.42 mmt) in 2010 from 64.6 million cwt (2.11
Nicaragua. These countries prefer to import rough rice rtamt) in 1997 as both real Thai 5% FOB price and US export
improve utilization of their milling capacities. These coursupply decline. Medium grain exports, on the other hand,
tries encourage this situation by setting lower tariffs for rougbould increase from 19.0 million cwt (619 thousand mt) in
rice compared to milled rice imports. At the expense of th897 to 24.7 million cwt (807 thousand mt) in 2010, mainly
US rice milling industry, US rough rice is well-positioned todue to the increase in exportable supply, which more than
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Fig. 17. Arkansas Global Rice Model 1998 projections: U.S. rice yield by state.

compensates for the decline in real medium grain export pribasis) in 1997 from $9.96 per cwt ($219 per mt) in 1996 and
The WTO minimum access requirements for export markegsprojected to decline to $9.54 per cwt ($210 per mt) in
in Japan and South Korea also support the growth of mediif98 due to the expected larger US production and ending
grain exports. stocks and weaker international prices. Farm prices decline
Ending stocks are projected to range between 21 ando¥@r the 1999 to 2001 period but then increase from $9.62
million cwt (672 and 964 thousand mt) over the forecager cwt ($212 per mt) in 2002 to $10.36 per cwt ($228 per
period. This translates to a stocks-to-use ratio of 0.11 to 0.4#) by 2010 (Figure 21). The average long grain farm price
The relatively large expected crop in 1998 would increasereased slightly to $10.40 per cwt ($229 per mt) in 1997
stocks in 1998 to 30.3 million cwt (964 thousand mt) froifirom $10.32 per cwt or $227 per mt in 1996) because of
25.8 million cwt (817 thousand mt) in 1997, which is equivatrong rough long grain rice export demand. It is expected to
lent to a stocks-to-use ratio of 0.15. decline to $9.69 per cwt ($214 per mt) in 1998 as a result of
The nominal season average farm price (SAFP) decreakeder supplies. Long grain prices range from $9.49 to $9.86
slightly to $9.88 per cwt, rough basis ($218 per mt rougier cwt ($209 to $217 per mt) for the 1999-2003 period.
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Fig. 18. Arkansas Global Rice Model 1998 projections: U.S. rice production by state.

Thereafter, the long grain price increases from $10.02 perThe long grain export price (FOB Houston) decreased to
cwt ($221 per mt) in 2004 to $10.54 per cwt ($232 per n§)18.96 per cwt, milled basis ($418 per mt) in 1997 from
by 2010. $20.43 per cwt ($450 per mt) in 1996, and should decrease to
The average medium grain farm price decreased from $98B.57 per cwt ($409 per mt) in 1999 before steadily increas-
per cwt rough basis ($204 per mt rough basis) in 1996ty to $21.10 per cwt ($465 per mt) by 2010 (Table 8). The
$8.79 per cwt ($194 per mt) in 1997 due to weaker expanedium grain export price (FOB California) decreased to
demand for high-quality japonica rice. The average mediut7.94 per cwt ($395 per mt) in 1997 from $18.79 per cwt
grain price increases steadily by nearly 1 percent per yé414 per mt) in 1996 and should increase steadily to $19.64
over the projection period (Figure 22). The long grain farper cwt ($433 per mt) in 2010. In real terms, both US farm
price maintains a premium over the medium grain farm priaad export prices steadily decline over the projection period.
throughout the entire projection period. The price premium
narrows from $1.61 per cwt ($35 per mt) in 1997 to $0.50
per cwt ($11 per mt) by 2010.
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Fig. 21. Arkansas Global Rice Model 1998 projections: nominal and real U.S. rice prices.

product (GDP) through 2000 and a further doubling of GDP
during the period 2000-2010. China made substantial adjust-

0 4 | i ments to its import tariff schedule in April 1996 and in Octo-
ber 1997. Average import tariff had decreased from over 40
percent in 1995 to 17 percent in late 1997. China, however,
continues to impose barriers to US exports, although trade-

liberalizing reforms are being undertaken. Liberalization of

China’s import regime has not kept pace with liberalization

of its export regime. Aside from high tariffs, numerous non-
_ tariff measures restrict imports. These measures include im-
L = ot i port licensing requirements; import quotas, restrictions and
controls; tendering requirements; and standards and certifica-

Fig. 22. Arkansas Global Rice Model 1998 projections: U.S. rice tion requirements. China’s restrictive system of trading rights
season average farm price by type. severely limits domestic and foreign-invested enterprises’ abil-

ity to directly import and export. This system raises the cost

China of imported goods by channeling imports through fee-collect-

China’s government policies significantly influence its rick'9 Chinese fo_relgn trade companies. In_ m°$t cases, US sup-
ers are restricted to sell directly to their ultimate customer.

economy. Economic reforms and opening of trade to the o Ur . e . i .
side world are central to China’s development formula. Ho nformation on itemized import quotas is not yet published.
hile announcement was made in early 1996 that tariff-rate

ever, the Five-Year Plan for 1996-2000 also reconfirmed t eotas would apply, effective April 1996, to imports of rice,

role of state-owned enterprises, which still directly accoud eat. com. sovbeans and vegetable oils. no detailed rules
for 40 percent of total industrial output. About one-half of ’ » SOY 9 '

state-owned enterprises were reporting losses in 1997. ?@g quota volumes had been announced as of late 1997. China

plan targets an 8 percent annual growth in the gross dome% |8“Shed direct subsidies for ’exports on January 1, 1991'
owever, many of the country’s manufactured exports still
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receive indirect subsidies through guaranteed provisiontbé flow of the new technologies, as well as by government
energy, raw materials or labor supplies; bank loans that npeide policies. Yields are projected to increase slightly to
not be repaid or with preferential terms; and tax rebates (438 mt per ha in 1998 from 4.37 mt per ha in 1997 and
Department of State, 1997). steadily increase to 4.83 mt per ha by 2010. However, the
In the early 1990’s, the government of China pursueddacline in area will pull total production slightly down to 139
policy toward a free market for grains. But from 1994 tmmtin 1998 from 140 mmt in 1997, before increasing steadily
1996, government policies for greater control over grain mao- 143.4 mmt by 2010 (Table 18 and Figure 23). Off-farm
kets have been asserted, largely driven by inflationary presaployment has become a problem for China’s grain produc-
sure on food prices as well as a decrease in area sowtioiw as farmers find better-paying industrial jobs and rural
grain and international concerns that China may not be gadustrial development uses an increasing amount of farm-
pable of producing sufficient grain supply of domestic cotand.
sumption. The Grain Bag Policy was initiated in late 1994 Chinese annual per capita rice consumption is projected to
and implemented in 1995. This policy gave provincial goveremain relatively flat in 1998 at 110.8 kilograms and con-
nors specific responsibilities for grain supply and demandtiiue declining steadily to 106.6 kilograms by 2010. With a
the provincial level. Governors must stabilize grain area anegative income elasticity, per capita consumption declines
production, increase production if necessary for self suffilightly as real income grows. Real GDP is projected to grow
ciency, maintain stock levels, control grain trade among prdaetween 8 to 9 percent per year over the projection period,
inces and ensure adequate supplies at the regional level. dieof the fastest growth rates (second only to Vietnam) among
basic objective is to attain a nationwide aggregate balancehaf rice economies. Total consumption, however, is projected
grain on the basis of regional balance of gf@rook, 1996). to continue to increase as population grows slightly (0.9 per-
Under the ongoing economic reforms, farmers determioent in 1998 and slowing to 0.6 percent by 2010). The USDA
their rice acreage based not only on the government procifereign Agricultural Service (1997) reported that consumer
ment prices but also on expected free market prices and gheferences may be shifting away from the traditionally grown
adoption of new technologies. The government promotes riee varieties in China. Consumers in Shanghai are said to
search in producing high-yield rice varieties. Currently Chprefer japonica and other high-quality short grain rice variet-
nese scientists have reported a new high-yield variety tiest compared to early rice. Early rice is fed to hogs. The area
will yield 13.26 mt per ha in test plots and maturity yield gflanted to japonica in Heilongjiang province, the largest pro-
120 dayqUSDA/FAS, 1997 and 1998Rice yields currently ducer, increased by 30 percent in 1996.
average 6 mt per ha. Most of this research is not expected foln 1994, rice exports were banned, and local governments
commercial use until early next century. were given authority to set ceiling prices. The country was a
In China rice production has an early, middle and labet importer of 1.97 mmt rice in 1994 due to a weather-
crop. The middle crop or single crop is the largest with 40related production shortfall. China became a significant net
45 percent of the production. The remainder of productionesporter of 612 thousand mt in 1996 and increased again to
during the early and late seasons, which are nearly equa.ih mmt in 1997. Thailand dominates China’s official rice
output. Indica rice is grown in the Southern provinces aimdports, and Vietnam, which borders China, dominates unof-
along the Yangtze river. Indica accounts for approximateigial trade. In the previous baseline (1997), China was pro-
three-quarters of rice production and japonica the rest. Egdgted to remain as a net importer of rice during the entire
Indica crop accounts for about one-fourth of total rice argaojection period. However, the current baseline projects China
Japonica rice is grown north of the Yangtze riy€rook to be a net exporter throughout the forecast period, with net
1996). exports of 1.2 mmt in 1998 but declining steadily to 447
Following two years of declining production, rice harvestedtiousand mt by 2010. Ending stocks are projected to range
area started to increase in 1995, reaching 31.8 million harimm 29 to 31 mmt over the projection period.
1997 from 30.3 million in 1994, partly due to favorable goypgia
ernment policies and market prices. The area harvested iqndia’s economy continues to perform well, and long-term
1998 is projected to decline by 247 thousand ha to 31.8 '

million and would decrease steadily to 29.7 million by th%rospects remain promising. Real GDP grew at a rate of 5

end of the projection period. One reason for this decreasgeigcem over the past two years and is expected tocontinue

Owing between 5 and 6 percent over the projection period.

the decline in real procurement prices, with growth in C%L . : . . )
X . e country is attracting sustained interest from the interna-
ranging from 10 to 12 percent over the forecast period. Noqln—

. . . ; onal investment community despite some concerns about
nal rice procurement price was raised in 1996, by an average

of 30 percent in grain-producing provinces such as Jiangs><| dequate infrastructure, non-transparent government deci-
Anhui and Sichuan. Real input prices remained stable. R ign-making and large budget deficits (U.S. Department of

e
yields in China are influenced by the free market price ar%ate’ 1997).
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Fig. 23. Arkansas Global Rice Model 1998 projections: China rice.

India is experiencing a trend of diverting area from foadiillion ha in 1997 to 42.9 million in 1998 and steadily in-
grains to commercial crops, which underlies the sharp declarease to 43.8 million by 2010 (Table 19 and Figure 24).
by more than 3 percent in India’s food grain production ifhis increase is driven by technology and infrastructure de-
the 1995 marketing year. While wheat area declined by owelopment, which is partly offset by the decline in real farm
0.5 million ha, and coarse cereals by nearly 0.5 million Haarvest price.
oilseeds area is estimated to have increased by nearly 1 miln the current baseline, India is subdivided into four dis-
lion ha. Reduction in the use of fertilizers and the cumulatitiect regions—North, South, East and We#t. 1997, 18.5
effect of unbalanced nutrient use over the years have atstion ha was harvested in the Eastern region (which is

caused a decline in productivity. _ _ ) _
India harvests more rice area than any other country, tern Region: Assam, Orissa, Tripura, West Bengal, Bihar; Northern
y Y egion: Haryana, Haimachel, Pradesh, Punjab, Uttar, Pradesh, Delhi, Madhya;

It h_as the second largest pro_ductl(_)n of any _Coumry’ fOIIOW”Q)uthern Region: Karnataka, Kerala, Tamilnadu, Andhra Pradesh; Western
China. The area harvested is projected to increase from 4Region: Gujarat, Pradesh, Maharashtra.
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Fig. 24. Arkansas Global Rice Model 1998 projections: India rice.

equivalent to 43.6 percent of the total), 8.6 million in thhe South. The Indian Council of Agricultural Research (ICAR)
Northern region (20.2 percent), 7.6 million in the Southeprojects that the area under hybrid rice will expand from the
region (17.8 percent) and 7.8 million in the Western regi@urrent 50 thousand ha to over 2.0 million ha in four years—or
(18.4 percent). Most of the increase in area occurs in thearly 5 percent of total rice area. ICAR has developed seven
Western region, with area growing over 1 percent per yelacation-specific hybrid rice varieties, in addition to the six
By 2010, the Western region is projected to harvest nearlp€ing marketed by private companies. The Indian Agricul-
million ha, which would account for 21 percent of total. tural Research Institute (IARI) in New Delhi has also devel-
The use of hybrid rice is gaining popularity in India, andped the first nuclease-bred variety (PNR 381) for the upland
several research institutions have successfully developed higirlyas of the country. The early-maturing, semi-dwarf rice gives
promising hybrids. Increasing use of hybrid rice is observedperior grain quality and is resistant to multiple pests and
in Punjab; Haryana and Western Uttar Pradesh in North tliseases of rice. PNR 381, which is widely-used in Uttar
dia; and in Andhra Pradesh, Karnataka and Tamil NaduRnadesh, is found suitable both as a direct-seeded crop in
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rain-fed upland areas and as a transplanted crop in irrigateeht fixed the sales price of rice exports at the open market
areas. The Central Rice Research Institute (CRRI) of Cuttgrice. India has used exchange rate policy to improve its
has also released four new high-yielding rice varieties sigport competitiveness. Most of the direct export subsidies
able for different areas in Orissa. Finally, India plans, througlave been phased out, but numerous indirect subsidies re-
its national rice biotechnology network (NRBN), to develomain. These include export promotion measures such as ex-
hybrid rice using biotechnology to improve yields. These demptions or concessional tariffs on raw materials and capital
velopments are indications that technology may provide Indigguts and access to special import licenses for restricted
rice industry the competitive edge in the long-run. inputs. Export earnings are tax-exempt. Commercial banks
More than half of India’s rice crop is rain-fed. Hence, it iglso provide export financing on concessional terms (US De-
highly dependent on monsoon rains. The country has expeafstment of State, 1997).
enced favorable weather over the past nine years, boosting itthhdia was the world’s fifth largest exporter of rice in 1997.
production. Rice yields are responsive to changes in fertilizes primary rice export destinations are Saudi Arabia, UAE,
prices and the adoption of high-yielding varieties. NationdlK, Kuwait, US, Bahrain, Sri Lanka and Oman. Rice exports
average rice yields are projected to increase at an aveliageeased dramatically in 1994, amounting to 4.2 mmt, as the
annual rate of nearly 1.5 percent, from 1.94 mt per hadauntry relaxed its export quota in response to substantial
1997 to 2.35 mt by 2010. Total production is projected foduction and stock build-up. Net exports decreased slightly
increase to 84 mmt in 1998 from 82.5 mmt in 1997 amd 4.0 mmt in 1995 but declined substantially to 2.1 mmt in
would increase steadily to 102.9 mmt by 2010. 1996 before recovering slightly to 2.5 mmt in 1997. In the
Given the availability of more detailed information on rice995 marketing year, India exported basmati rice valued at
consumption in India by region, per capita rice consumpti®s8.5 billion, and non-basmati rice worth Rs37.2 hillion. Ex-
has been revised. As a result, the national average per cqpités are expected to stabilize around 2 mmt over the forecast
rice consumption is projected to increase steadily from 82&riod. Exports are driven mainly by excess rice supply. The
kilograms in 1997 to 86.4 kilograms in 2010. This situatidmdian government’s recent decision to fully enforce a rule
is substantially different from the 1997 baseline, which prthat requires rice millers to sell about 75 percent of rice to
jected a decline in per capita consumption. The fastest anraiate-run food agencies may have a dampening effect on the
growth in per capita consumption is projected in the Northecountry’s rice exports. The government has decided to fix
region at 2.0 percent, driven by income growth; followed tBxports of food grains at 2 percent of India’s production
the East (0.34 percent) and the South (0.20 percent). &egry year. The allocation has been reduced for the next two
capita consumption is expected to be stagnant in the Westgrars to 2 percent to give higher priority to domestic food
region. security requirements. At present, there is no quantitative ceil-
Total consumption is projected to grow steadily due tog on export of rice from private stocks, but the ceiling is
population growth (1.6 percent in 1998 and stabilizing aroumdposed on non-basmati rice exported from the stocks of the
1.3 percent by 2008) and income growth (5.3 percent in 199&od Corporation of India.
and increasing to 6 percent by 2004). Total consumption inindia and Pakistan have a duopoly over basmati rice ex-
1998 increases to 81.8 mmt from 80.2 mmt in 1997 apdrts. The two countries are the only significant producers of
increases steadily to 101.6 mmt by 2010, a growth of 1.Bgh-quality basmati rice in the world. Basmati rice accounts
percent per year. The food processing industry is one of theonly 1 mmt or 5 percent of the total world rice trade. The
major growth sectors in India. REI Agro Ltd of Calcutta hagovernment of India plans to introduce futures trading in
built a Rs218-million, 72-thousand mt per year basmati ribeasmati rice and non-edible commodities.
processing plant at Bewal in Haryana. The company plans toWith the strong domestic consumption being supported by
export 90 percent of its production to the US, Korea, Eurogayorable production, ending stocks are projected to remain
Japan and Australia. between 9 and 12 mmt over the forecast period. The Indian
Central and state governments still regulate the pricesgofvernment may decide to impose quantitative restrictions on
most essential products, including food grains, sugar, edibtecks of non-basmati rice exported on private account, which
oils, basic medicines, energy, fertilizers, water and many are now under open general license (OGL). The relatively
dustrial inputs (US Department of State, 1997). India udesv level of the country’s food grain stocks in the central
procurement prices and open market sales program in ongeol, due to a decline in procurement, has been a cause for
to stabilize prices. The government sets fixed procuremeoncern.
prices that serve as price floors for producers. A procuremgiiisian
price prevents substantial declines in the fice price while Arhe government, which assumed office in February 1997,
open market sales program prevents significant increaseg In - oo ) )
. o ) . phasized tax and tariff reforms, government and pub
price. The minimum export price was eliminated both f(ﬁrC

basmati and non-basmati rice in 1994. In 1995, the goVem_enterpnse restructuring and downsizing, financial sector
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reform and exchange market reform. Economic performartne 2010. Following the yield trend, total production is pro-
since February 1997 has been mixed, with the general econgegyed to increase steadily from 4.37 mmt in 1997 to 5.35
remaining sluggish and the outcome of important reformsmt by 2010.
remaining in doubt. Pakistan’s real GDP growth declined to 4 Annual per capita consumption of rice in Pakistan is lower
percent in 1997 (from 5.4 percent in 1996) due, in part, to tiian in other Asian countries (19.3 kilograms in 1997) and is
poor cotton crop and decrease in manufacturing output.  projected to remain between 19.3 and 19.5 kilograms over
In October 1997, the International Monetary Fund (IMRhe projection period. However, a relatively high population
provided improved terms on structural adjustment loans. Thi®wth rate results in an increase in total rice consumption
encouraging development, as well as an expected good drom 2.5 mmt in 1997 to 3.3 mmt by 2010.
year, is expected to support the country’s potential economicPakistan is the fourth largest rice exporter in 1997 and is
recovery. The exchange rate is determined according tprajected to remain as a major exporter in the long run. Net
managed float, with the State Bank of Pakistan making agte exports in 1998 are projected to remain relatively flat at
justments against a basket of major currencies. The US doll& mmt and would range between 1.8 to 1.9 mmt thereafter.
is used as an intervention currency to determine other ratesding stocks are projected to generally remain in the range
Government authorities devalued the rupee by 8.7 percentfi800 to 800 thousand mt over the forecast period.
October 1997 in_ the face of domestic inflation, d_eC"ninQIyanmar (formerly Burma)
exports and foreign exchange reserves and perceived over- . . .
valuation relative to competitors’ currencies (US Department.'\/lyanrmIr is moving away from a (?entrallzed economy and
of State, 1997), trying to re-enter the world community after more than three

The macroeconomic objectives for the three-year periggcades of economic isolation. The economy has potential,

(1997-2000) are 1) reduction of external current deficit le jven its rich natural resources and relatively low-wage labor,
10 4.0 to 4.5 percent of GDP: 2) improving the real GD t considerable political constraints still exist. More than 50

growth rate to 5 to 6 percent. and 3) reducing inflation ercent of its population is within the working ages of 15

about 7 percent. In recent years, Pakistan has implemenﬁerﬁugh 59. Private corporations are now permitted to partici-

o ; pate in infrastructural development projects. More than half
significant trade reforms. Import licenses have been aboFM anmar’s aross domestic product and half of its foreian
ished on all “freely importable” goods since July 1993. y 9 b 9

The basic policy is aimed at increasing rice productigﬁ(Change earnings come from agriculture, forestry, fishing
ar}d livestock

through improved yields and government support prices thaA number of foreign investments in Myanmar will have

are adjusted annually to keep pace with increased costs,.of ) S :
) . dlréact benefits to the country’s rice industry. Singapore, rec-
production. The government support prices are announced .

prior 1o planting season. The government support priCeo%nlzmg Myanmar’s potential, invested $584 million in the

. . o country by the end of 1995-accounting for 22 percent of
assumed to increase steadily over time in real terms. Increaﬁ?s

) ; . anmar’s total foreign investments. Foreign investments are

in consumer prices are expected to stabilize at 9.2 percen BY 't 36 proiects. including one that is aimed at imorovin
2001, from 10.1 percent in 1997 (Appendix Table 4). gomg proj ' \ 9 ! . P 9
: S . ) . . .. the output of the country’s fragrant rice varieties. Marubeni
Rice production in Pakistan consists of two main varieties: . ; . .
Corporation has been working on a joint-venture with the

basmati and IRRI-adapted high-yield long grain varieties. R'ﬁﬁ/anmar government to produce rice for animal feed. The

IS not_ a sub5|§tence crop but a cash crop grown for EXPOlhture is expected to produce 150 thousand mt by 2004 and
Rice is the third largest crop after wheat and cotton. Ricé .

o .18 projected to reach 3.0 mmt per year eventually or about 30

cultivation usually follows the wheat crop. Cotton and ricé . . . :

. . . percent of the country’s current level of rice production. Rice

are substitute crops. For example, rice area was up slightly in~ " . ;

: . ed is planned to be exported to other Asian countries be-

1997 because of pest and disease problems in cotton produc-

o . . . ) LP(:ond the year 2000.
tion in the Punjab province. Two major areas of rice produt- Myanmar was once the dominant rice exporting country in
tion are Punjab province, with 60 percent of the total ri y b 9 y

area, and Sind province, with 31 percent. Approximately @ie world, accounting for nearly three-fourths of the world

percent of Punjab province is basmati rice, and 90 percen{;I é\fe?glr))/ O(rjtiserLTptgg E;/Sw;jlrllf do\jvt:r's]|C?r:§:é/gfzfd|\j§2?]?ngﬁss
Sind province is IRRI rice (USDA/FAS, 1998). ' '

The rice area harvested in Pakistan is projected to sta XP orts bepame less dependable under intervention policies
01 the new independent government.

lize around 2.3 million ha during most of the forecast period _. L . . o
: . . . . Rice production in Myanmar is one of the most diversified
(Table 20 and Figure 25). Rice yields in Pakistan are respon-, . . : S
In Asia. Approximately 52 percent of the rice area is rain-fed

sive to input prices and the adoption of high-yielding Va”jdwland, 24 percent is deepwater rice, 18 percent is irrigated

ies. Yields per ha in 1998 are expected to increase to 1.94 m .
. . . owland, and about 6 percent is upland, where slash and burn
per ha from 1.89 mt in 1997 and increase steadily to 2.21 mt : : ) :
methods typically are used for subsistence production. Irri-
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Fig. 25. Arkansas Global Rice Model 1998 projections: Pakistan rice.

gated rice in the dry season has been expanding, and tnadinted a policy requiring two wet-season rice crops on all
tional methods such as Taungya, shifting cultivation on hitdesignated rice land. In April 1996 the MOA announced plans
sides, has been declining (Young et al., 1998). to expand monsoon paddy area by 800,000 ha within its sec-

The government of Myanmar (GOM) has maintained and five-year plan period. This additional land area would
guota system that requires farmers to sell 12 baskets (2bfnhe from culturable waste lands, fallow lands and reclaimed
kg/basket) of rice to the government at a procurement pritands. But in 1997 the MOA realized it lacks sufficient input
which is below the market prices. In late 1997 the goversupplies for this expansion in new area. The new policy em-
ment proposed a new procurement system that allows higpleasis is directed towards improving yields. But, due to short-
prices and also targets traders and millers for procuremage of foreign currency, there has been a lack of urea fertil-
and not just farmers. izer for the rice crop (USDA/FAS, 1997 and 1998).

The Ministry of Agriculture (MOA) had very ambitious Following the current support policies and a more conser-
plans for expanding rice area. In 1995, the country impheative government expansion in irrigated rice area than previ-
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ous years forecast, the total harvested area is projectedetpons, pests, disease problems, inferior seed qualities, short-
increase to 6.25 million ha by 2010 from 5.49 million ha iage of fertilizer and low water levels for the second crop in
1997 (Table 21 and Figure 26). The government has deubk Irrawady River Delta.
oped 800 thousand ha of summer (second crop) irrigatedTotal rice consumption is projected to increase to 9.4 mmt
rice. An additional 750 thousand ha is planned to be broughi998 from 9.3 mmt in 1997. Consumption will continue to
into production over the next decade. Average yields periharease steadily to 11.8 mmt by 2010 due to rapid popula-
are projected to increase steadily by 1.7 percent per yeatida growth of 2.1 percent and income growth of 2.5 percent
2.01 mt by 2010 from 1.62 mt in 1997. As a result, totpkr year. Annual per capita consumption ranges from 192 to
production is projected to grow steadily to 12.6 mmt in 201®6 kilograms over the forecast period. Per capita consump-
from 8.9 mmt in 1997. tion, however, may be overstated because of the existence of
Production in 1997/1998 was lower due to a number afsubstantial amount of unreported trade with China and dif-
different factors, including heavy flooding in a number derent ethnic tribes along the borders with Laos and Thailand.
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Fig. 26. Arkansas Global Rice Model 1998 projections: Myanmar rice.
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While Myanmar is an emerging major exporter in the inrrigation and drainage development to expand the area of
ternational rice market, current trade projections are revighg-season paddy and to support multi-cropping; 2) increased
downward relative to the previous baseline because the of HYV’s, which now account for only about half of rice
government’s original targets for production are unlikely oroduction; and 3) increased use of chemical fertilizer and
be attained based on the evidence of the past three yearsothar modern inputs to achieve higher yields. In the long
increase in exports is driven mainly by available supply. term, the irrigation and drainage development potentially could

Rice imports and exports are controlled by the GOBE increased to cover virtually all of the rice production ar-
agency Myanmar Export Import Services (MEIS). Rice caras; multi-cropping potentially could be increased to cover
not be exported by the private sector. MEIS establishes thee crops per year; and more land area could be reclaimed
port targets based on production data from the MOA. Ra- converted from wasteland to possible rice cultivation
cently MEIS has lowered export targets because of unreliaPf®ung et al., 1998).
data for production and the risk of causing a domestic shQfainam
age and increasing thg reFa|I price of rice. R'.C.e 'S the StapleAgricuIturaI production in Vietham was collectivized from
food, and the price of rice is a politically sensitive issue. T 8 . .

L o . 1976 to 1981. Agricultural output was quite low. From 1982
government needs to maintain sufficient supplies to provigée -
- . . 0 1987 a contract system was utilized. Farmers had contracts
subsidized rice for government employees and military PWith cooperatives to produce a specific quantity. Production
sonnel (USDA/FAS, 1998). P b b q y.

Net exports are projected to increase substantially to flgexcess of the contract was consumed or sold to private

thousand mt in 1998 from 54 thousand in 1997 and stea rr';\ders. Vietnam's transition to family farming (198.8 92) fro”.“
. . contract system (1982-87) supported the agricultural lib-
increase to 777 thousand mt by 2010. Exports in 1996 o . . .

ralization efforts and provided incentives to producers. Farm-

thousand mt) and 1997 are the lowest for Myanmar smceﬁ were assigned long-term leases on their land, and the land

1972 when exports were 152 thousand mt. From 1990 throU :
hts were transferable. Farmers were no longer required to

{
1995 net exports averaged 352 thousand mt per year. IS% . . .
jected ending stocks increase to 514 thousand mt in 1 a part of their production to the state at prices below

from 260 thousand mt in 1997 and remain between 600 and . prevailing in the market. The rice retail market was
800 thousand mt over the forecast period privatized. Food grain subsidies to government employees

and army personnel were eliminated.

The future time frame for increased rice production and, ,. ; . S

A . Vietnam is attracting foreign investment on several fronts—
export is difficult to project for Myanmar as governmental . . . . .
. L . . . Strengthening the foundation of its ongoing economic growth,
intervention in the rice sector distorts operation of the frée =~ . . ) .

. ! . éSpecially its agricultural sector. Novartis, one of the first

market and the serious financial problems faced by the gov-. ) . .

. ) . major companies to invest in the country, has broken ground
ernment constrain economic development. Despite these con: . . )
. . a new agrochemical and pharmaceutical complex in Dong
straints, the present government appears to be committed 10 . - . L
) ; . . ai province, near Ho Chi Minh City. The facility will pack-
increasing rice production and export. The rate of expansion : ) .
in the future will depend laraelv on the government's contifd coP protection chemicals and pharmaceutical products
P gely 9 th be marketed in the country. The products include Tilt, a

ged W|_II|ngnes§ and ability to invest in the rice sector t%pngicide, and Sofit, a herbicide for rice. Tomen Corporation
improving the infrastructure as well as providing adequa}1 s a loan agreement of US$215 million to the Vietnam

e
economic incentives for rice production. Although the pr(_:‘sed;,]iemical Corporation to build the first phosphate fertilizer

procurement brice does not cover _product|on cost, the 9%¥ant in Vietnam. The production capacity of the plant is 330
ernment offsets this apparent inequity to some degree by F%_usand mt per year of fertilizer intended for rice produc-
e

viding subsidized inputs. This intervention has been redu “h. Construction is planned to be completed in 1998,

over time as the procurement requirement is now only abﬁjtbobank Nederland, one of the world’s top 40 banks with

12. percent Of. producUon. On the other hand, free marlf? $175 billion in assets, has set up an office in Ho Chi Minh
price for remaining paddy appears to provide a strong incel

tive for rice production, e.g., it was over three times thety and intends to provide finance, market analysis and other

reported farm production cost per metric ton in 1995. Thuserwc?s to help Vietnam become a major ggrlculture}l pro
; . . : cer.” There are now three Dutch banks with operations in
the current main constraint to expanding production seems fQ . . : :
: . . Vietnam, helping to support 27 Dutch projects involving a
be the poor infrastructural support system, including contin-_, . . .
) . . otal investment of US$447 million. Rabobank, however, is
ued problems with the timely and sufficient supply of ke

inputs for high-yield variety (HYV) production, such as chem%e first Dutch bank to concentrate on agribusiness in the

I country.
cal feruhzer s (voung et al., 1998). . . Vietnam'’s rice industry is also attracting direct investments.
The major factors other than market price that will dete'\rﬁ.

mine rice production within the next decade are 1) continu sui and Co Ltd (Japan) and two Hong Kong partners
olden Resources Development International Ltd and the
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Bank of East Asia) have established a joint venture, ViethamDue to low but rising per capita incomes, per capita rice
Resources Rice Processing Industry, to produce refined goasumption is projected to increase to 193.5 kilograms in
for export. Golden Resources is said to have 70 percentl®8 from 191.4 kilograms in 1997 and stabilize around 192
Hong Kong's retail rice market and initiated the joint ventutélograms during the rest of the forecast period. Vietham's
to diversify its rice supplies. Equity is divided, with foueconomy is expected to have the fastest growth (10.1 percent
regional Vietnamese municipalities taking 51.5 percent aimd1997 and stabilizing at 9.5 percent by 2000) among the
the foreign companies taking 48.5 percent. The US$10-mmtajor rice economies (Appendix Table 2). Total rice con-
lion project that has been established in My Tho, a magumption will increase to 14.8 mmt in 1998 from 14.4 mmt in
urban center in Mekong Delta, has an initial full processii®97 and will continue to grow due to population and income
capacity of 90 thousand mt of rough rice. It will be expandggdowth, reaching 17.1 mmt by 2010.
to 180 thousand mt per year by 2000. The Vietnamese govVietnam is emerging as a major rice exporter and has
ernment also has approved a US$2-million investment projeeertaken India and the US as the second biggest rice ex-
for a rice drying system with a capacity of 1 mmt. Anothgrorter in 1996 and 1997. According to news sources, Iraq
US$18-million project is being undertaken by the goveragreed to buy 300 thousand mt of Viethamese rice per year
ments of Vietnam and Denmark to develop the milling syfor four years. Vietnam raised its export quota from 2.5 mmt
tem in Thai Binh, Soc Trang and Can Tho provinces. Vit 3.0 mmt during the 1996 marketing year. The country
nam has 5000 rice mills with a total annual capacity of libnits rice exports by a licensing system but has been pres-
mmt of rice and has facilities that can husk, sort and polistred to liberalize export trade. The country has relaxed the
rice with a capacity of 2.3 mmt per year. state’s monopoly on rice trade by allowing private companies
Rice production in Vietham has increased rapidly over tte sell grain abroad. It is also considering replacing its rice
past decade due to the economic reforms instituted by #hort quotas with a system of export taxes to make the rice
government, as well as expanded use and improvementsdotor more flexible and competitive in international markets.
technology. One of the major catalysts of the country’s marithorder to boost exports, the government may set aside spe-
towards progress is a socio-economic development plan d@l areas for the production of rice for export. In the Red
the Mekong River delta, which will cost US$6 billion oveRiver Delta, about 100 thousand ha will be reserved to de-
the next five years and US$28 billion over the following 1@elop improved strains of hybrid rice for export. By the year
years. The 39,600-square-kilometer delta contributes 60 000, close to 1 million ha will be set aside in Dong Thap,
cent of the country’s food output and half of its rice exportdn Giang, Soc Trang, Can Tho, Long An and Tien Giang
Rice accounts for 70 percent of the delta’s 2.6 million ha pfovinces for rice production. Poor quality is identified as a
agricultural land. The goal of the plan is to upgrade the deltaisjor threat to the competitiveness of its exports and the
food production through intense cultivation and improve thieason why Vietnamese rice has a lower price compared to
quality of rice. The country’s Ministry of Agriculture andrice from other countries. In order to help improve quality,
Rural Development (MARD) has implemented a US$12€he government is also considering establishing a $20.5 mil-
million program to improve the quality of the country’s ricdéion rice exporting center in Binh Khanh commune, Can Gio
for the period 1997 through 2000. The focus will be on boogtrovince. It has a capacity of 3.7 mmt of rice per year and
ing capacity and upgrading facilities for drying, huskingyould include a plant to process bran and rice husks. Cur-
screening and preserving. Another aspect of the programastly, while the southern part of the country produces 11.0
standardizing and integrating the collection and processimgnt per year of rough rice, its milling facilities could process
system, which is presently done by the private sector. Tdry 1.3 mmt of high-quality rice per year. The rest is crudely
country’s Planning and Investment Ministry is to use a $2processed by farmers, leading to quality problems.
million grant from the Danish government to improve rice Projected net rice exports in 1998 are expected to increase
quality and limit post-harvest losses. to 3.9 mmt from 3.6 mmt in 1997 and increase steadily to 5.0
Given the favorable developments on the supply sidement by 2010. Inadequate information on rice stocks is re-
high growth rate in rice production is expected to continueflacted in an assumption of zero change over the forecast
Vietnam throughout the projection period. Total area hareriod.
vested is projected to increase slightly to 7.16 million ha K),stralia
1998 from 7.10 million in 1997 and increase slightly to 7.29 . o .
million by 2010 (Table 22 and Figure 27). Yields per ha are Australia harvested 148 thousand ha of rice in 1997. This

. : X . s a decrease of 18 thousand ha from 1996 due to shortage
projected to continue to increase steadily from 2.54 to 3.04. = ~° . .
. . L . firrigation water. Harvested area is projected to expand to
mt during the same period. Total production is projected

increase to 18.7 mmt in 1998 from 18.0 mmt in 1997 an§8 thousand ha in 1998 and gradual.ly increase to 174 thou-
sand ha by 2010, based on expectations of normal level for

grow steadily by 1.6 percent annually to 22.1 mmt by 2010'|rrigation water (Table 23 and Figure 28). The dominant rice
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Fig. 27. Arkansas Global Rice Model 1998 projections: Vietham rice.

growing area is in Murray-Darling basin in New South Wald®n is projected to increase from 290 thousand mt in 1997 to
(NSW). NSW has approximately 1,800 irrigated growef356 thousand in 2010 due to population growth (0.97 percent
(USDA/FAS, 1998). Rice yields in Australia are influenceth 1997 and ranging between 0.7 and 0.9 percent thereafter).
by market conditions and the development of new technolihe country’s economic growth is projected to stabilize around
gies. Average yield per ha is projected to decrease to 6.063mMt percent. While Australia’s economy is dominated by its
in 1998 from 6.21 mt in 1997 before increasing steadily services sector (65 percent of GDP), agricultural and mining
6.75 mt by 2010. Total production in Australia is projected sectors (8 percent of GDP combined) account for the bulk
increase to 1.2 mmt in 2010 from 918 thousand mt in 1997(57 percent) of the country’s goods and services exports.

Per capita consumption is projected to grow steadily at 0.80ver 70 percent of Australia’s rice production is exported,
percent per year. Per capita consumption has been growdrigen by aggressive international marketing. Papua New
because of an increasing number of Asian immigrants a@dinea is its biggest single customer. Trade with some Pa-
rising health consciousness among consumers. Total consuaifie Island nations is sometimes constrained by economic
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Fig. 28. Arkansas Global Rice Model 1998 projections: Australia rice.

problems and lack of foreign exchange of those countriesine and basmati. Thailand is the largest supplier at 20-25
Australia provides approximately a quarter of Japanese ribeusand mt per year. Other suppliers are India, Pakistan,
import quota commitments. Australia is producing rice spialy and the US. The rice cooperative has responded to this
cifically for the Japanese market and currently expectsinoport demand by promoting production of fragrant rice even
provide 100 thousand mt. Net exports are projected to theugh it has a higher cost of production and requires a pre-
crease to 697 thousand mt in 1998 from 661 thousand mtriium by producers. Ending stocks remain around 100 thou-
1997 and increase steadily to 818 thousand mt by the ysamd mt over the projection period.
2010. ypt

The Australian market is open to imports with zero tanff

The local industry is concerned that imports are taking gﬂRlce is planted during May-June and harvested in late

ober. All rice production is irrigated and located in the

increasing share of the domestic market (currently around e delta area in lower Egypt. Most of the rice produced is

percent). Asian immigrants prefer fragrant rice such as jas-
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short grain japonica varieties. Rice is a summer crop gro@8) due to government policy limiting the use of water for
following winter crops with berseem being the most comice. Rice yields in Egypt, which are one of the highest in the
mon. Additional winter crops include wheat, broad beans awdrld, are projected to increase to 5.02 mt per ha in 1998
sugar beets. Rice is the second largest crop in summer fiam 4.69 mt in 1997 and grow steadily to 5.81 mt in 2010
lowing corn, and cotton is the third largest crop (USDA/FA%equivalent to an annual growth rate of 1.7 percent). Increases
1998) . in yields are mainly driven by improvements in development
Due to a scarcity of water for irrigation, the government ahd extension of technology. The vyield levels are decreased
Egypt has attempted to restrict rice production to an arear@htive to the 1997 baseline due to uncertainties regarding
378 thousand ha. Rice production has been more profitadliecation of water, genetic potential of the varieties under
than that of alternative crops, and the government has test and soil salinity problems. Total production is projected
enforced the area restrictions through fines. This has resutiedemain within the range of 2.7 to 3.0 mmt over the forecast
in a rice production area far surpassing the government period.
striction for the past four years. In 1996 and 1997 rice areaAnnual per capita consumption is projected to decrease
was 591 and 630 thousand ha, respectively (USDA/FASightly to 41.8 kilograms in 1998 from 42.1 kilograms in
1998). 1997 and decline gradually to 35.1 kilograms by the year
A new rice policy was announced in November 1997 wi010 as income grows. The country’s economy is forecast to
the objective of reducing the area planted to rice. The gayew by 5.6 percent per year over the forecast period. Due to
ernment of Egypt is promoting new rice varieties that ap@pulation growth (1.9 percent in 1997 and stabilizing at 1.6
capable of increasing yields by 40 percent. Rough yieldpercent by 2006), total consumption is projected to remain
expected to increase from an average of 8.5 mt per ha tcb&Bveen 2.6 and 2.8 mmt over the forecast period. Net ex-
mt per ha. The current level of production could then Iperts are projected to decrease to 124 thousand mt in 1998
achieved with 30 percent less area. This would free up fewam 306 thousand in 1997 and decrease steadily to 78 thou-
estimated 3 billion cubic feet of water for the newly reclaimeshnd mt by the end of the projection period. Ending stocks
land. The government plans to have all rice area plantecate projected to range from 600 to 800 thousand mt.
new varieties by the year 2000. The 3 billion cubic feet S&frgentina
water would be utilized in new agricultural projects to pro- The comprehensive reform program implemented in Ar-
duce high-value horticultural crops (USDA/FAS, 1997 and .. . : )
1998). gentma_un.der the Menem administration began in 1991. It
o has revitalized the country’s economy and has transformed
Egypt has been instituting reforms to reduce the Statg’s .

. . ; e .country from a closed, highly regulated economy to one
role and increase reliance on market mechanisms. Som%a?sfed on market forces and international trade. Price controls
the reforms instituted in 1991 include lifting of foreign ex- . L
e — 2 ~"on almost all goods and services have been eliminated. Ar-
change controls, unification of exchange rate, instituting _a

sales tax, reduction of the budget deficit and freeing intergetmma’ Brazil, Paraguay and Uruguay established the trade

: ; . : foc Mercosur in 1991 and in January 1, 1995, formed a
rates. The government is focusing on improving the countr?s

o . L2 ; . artial customs union with a common external tariff (ranging
export competitiveness, liberalizing its trading regime, e

couraging the private sector, eliminating obstacles to doi

business and improving the investment climate. Egypt reduc

tariffs across the board effective October 1, 1996, Ioweriﬁ\xcm“:"ve of common external tariff, on October 1, 1996, and

the maximum tariff from 70 percent to 55 percent and furthe%rII 80, 1997, respectively. Argentina became a founding

reducing it to 50 percent in July 1997. Egypt became a merpngmber of the WTO on January 1, 1995. The Argentine

ber of the WTO in June 1995. Import barriers such as higﬂvernment abolished the import licensing system in 1989

. . . Co nd in 1990 cut the average tariff from about 29 percent to
tariffs and quality control requirements that discriminate ) e

. . . . : L €ss than 10 percent. However, the country’s average tariff is
against imports still remain. Direct export subsidies do no

exist in the country. Under its commitment to the World Banko" higher (nearly 17 percent) because Mercosur's common

. . : . external tariff rates are higher (Bierlen et al., 1997; US De-
Egypt has abolished privileges enjoyed by public sector en-
: . ) i e artment of State, 1997).
terprises (e.g., subsidized inputs, credit facilities, reduced én- ; . . .
: . : Argentina experienced severe flooding during the 1997
ergy prices and preferential custom rates), thus reducing thé ) : : ) .
Crop year, causing substantial declines both in area and yields.

indirect subsidization of exports (US Department of Statlglarvested area in Argentina in 1997 dropped to 195 thou-

1997). . )
The harvested rice area in Egypt is projected to declinesf.’jclnnd mt from 230 thousand in 1996. Area is expected to

600 thousand ha in 1998 from 630 thousand in 1997 acgover in 1998 to 232 thousand ha and increase steadily to

stabilize at 500 thousand ha by 2002 (Table 24 and Figure4 thousand ha by 2010 (Table 25 and Figure 30). Consid-

erable land area is available to be developed for rice produc-

rom zero to 23 percent) covering nearly 85 percent of trade.
d Gjle and Bolivia signed a free trade agreement with Mercosur,
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Fig. 29. Arkansas Global Rice Model 1998 projections: Egypt rice.

tion. However, some of these areas, such as in Corrientes, afer capita consumption is projected to increase slightly to
subject to excessive flooding. Irrigation systems also needbt62 kilograms in 1998 from 6.59 in 1997 before increasing
be developed at a reasonable cost to sustain the expansiateafdily to 7.81 by 2010, an annual growth of 1.3 percent.
rice area. Gains in yield are expected due to improved variettal consumption is projected to increase from 231 thou-
ies, technology and fertilizer use. Yields decline by over $and mt in 1997 to 313 thousand by 2010. The country’s
percent to 3 mt per ha in 1997 due to flooding. The averagmnomy is expected to grow between 4 and 5 percent per
yield per ha is projected to recover to 3.43 mt in 1998 apedar over the projection period. Argentina previously main-
increase steadily to 4.15 mt by 2010. With gains in both at@éned export taxes on rice, but starting in 1992 a subsidy of
and yield, total production is projected to more than doule5 percent was implemented.
over the forecast period, increasing to 1.5 mmt in 2010 from As a member of the Mercosur, the Argentine rice industry
583 thousand mt in 1997. has benefitted by an expansion in Brazilian rice imports with
protection of a common external tariff of 20 percent. The
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Fig. 30. Arkansas Global Rice Model 1998 projections: Argentina rice.

country’s total exports are projected to increase substantidazil accounts for nearly half of Uruguay’s total world trade.

from 399 thousand mt in 1997 to 1.2 mmt by 2010, equivBhe US is the third largest trading partner for Uruguay. The
lent to an annual growth of close to 9 percent. Ending sto¢ksiguayan government allows the peso to float against the
will range from 70 to 100 thousand mt during the same p#nllar within a seven percent range. The country has no for-
riod. eign exchange controls and allows free conversion of the
peso into dollars for transactions. Most of the economy is

Uruguay . . .
. “dollarized.” Procurement practices are well-defined, trans-
Uruguay has a small, relatively open economy. The

. T . . parent and closely followed. The country’s present tariff struc-
country’s economy is historically agriculture-based. AgrlcuEJTe is set by the Mercosur (Bierlen et al., 1997)

ture remains important especially in the case of beef, woo o o
Uruguay'’s rice crop suffered also from severe flooding in

;r:ld rlt(izaes?spg?jr\ﬁ?]c\iﬂthr;hei dlcou.lr_]:gjz xi?;CZ?u;anre]?t;elr' 97. While harvested area increased by 5 percent to 163
P g rapidly. 9 "Rousand ha, yields decreased by about 10 percent to 4.15 mt
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per ha. Harvested area is projected to increase to 168 tlmease steadily to 31.7 kilograms in 2010 from 25.0 in 1997
sand ha in 1998 and expand steadily to 210 thousand by 2880ncomes grow. The country’s GDP growth is projected to
(Table 26 and Figure 31). Uruguay experienced record yietticline to 2.6 percent in 1998 from 3.5 percent in 1997 and
of 4.55 mt per ha in 1995 and 4.63 mt in 1996. Yields astabilize at 1.9 percent by 2001. Inflation rate, while declin-
expected to recover in 1998 at 4.52 mt and increase steaidiy; remains high at 26.7 percent in 1997 but is expected to
to 5.31 mt by 2010, which is equivalent to an annual growdlecline and stabilize at 16.2 percent by 2001. As a member
of nearly 2 percent. Total production is projected to increaskeMercosur like Argentina, Uruguay has been able to in-
to 1.1 mmt in 2010 from 678 thousand in 1997. crease its exports to Brazil due to the favorable external tar-
Total consumption is projected to increase gradually froiffi. Brazil has normally imported about 75 percent of
80 thousand mt in 1997 to 106 thousand in 2010 as popularguay’s rice. Uruguay rice exports to Brazil are usually
tion grows at a decreasing rate (0.9 percent in 1997 to prRed at a premium of $100 per mt above world market
percent by 2002). Per capita consumption is expected toprice. Uruguay exports high-quality long grain rice to non-
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Fig. 31. Arkansas Global Rice Model 1998 projections: Uruguay rice.

40



ARKANSAIGLOBAL RcE MoDEL: I NTERNATIONALBASELINEPROJECTIONSFOR 1998-2010

Mercosur markets. The large crop during the 1995/96 croqgasing over time and is projected to decline by 1.7 percent
year enabled the country to export rice to Iran, Peru, Mexiger year over the same period. Total harvested rice area is
and Senegal. The country’s exports are projected to increpsgected to decrease by 0.4 percent annually, from 3.3 mil-
to 1.0 mmt by 2010 from 597 thousand mt in 1997. Endifign ha in 1997 to 3.1 million by 2010, with the increase due
stocks range from 21 to 46 thousand mt during the satnea relatively larger decline in upland area compared to the
period. increase in irrigated area (Table 27 and Figure 32). Produc-
MAJOR IMPORTING COUNTRIES tion c_onstraints include the preva_lence of rgd ripe, rice water
weevil and low temperatures during flowering time. The av-
Brazil erage yield per ha is projected to increase steadily from 1.82

Brazil is in the fourth year of an economic restructurifgt in 1997 to 2.48 mt by 2010, an annual growth of 2.4
program designed to bring inflation down, dismantle stag€rcent. This high yield growth rate is due in part to the
control of the economy, reduce market barriers and encopffeiected shift to higher-yielding irrigated area and a decline
age greater private sector (including foreign) investment'{blower'y'eld'_ng up_land rice area. Total rice production (_je—
achieve sustainable long-term growth. The process of tr&@ed dramatically in 1997 due to unfavorable weather, i.e.,
liberalization initiated in 1990 has produced significaritt©d damage in Rio Grande do Sul and drought in the north-
changes in the country’s trade regime, resulting in a md&astern par_t of the coun.try. Productlon. is projected to recover
open and competitive economy (US Department of Staﬁ%,ef’ mmt in 1998.and |ncrease_stea}dlly to 7.7 mmt by 29_10.
1997). Annual per capita consumptlon. is _expectgd to stab|[|ze

Brazil's economy grew around 3.9 percent in 1997 and3&ound 48 kilograms over the projection period. Total rice
projected to stabilize at 3.6 percent by 2001. PopulationCR'SUmption is projected to continue increasing steadily from
expected to grow at a declining rate, i.e., from 1.1 percent/i? MMt in 1997 to 8.9 mmt in 2010. Brazil is expected to
1997 to 0.8 percent starting in 2005. The country expeigMain a rice-importing country, with projected net imports
enced the third highest inflation rate in 1996 at 19.5 perceffcreasing from 1.7. mmt in 1997 to 1.2 mmt in 2010. Most
which is expected to stabilize at 9.8 percent beginning §h Brazil's imports will come from the Mercosur countries
2002. Since the introduction of a new currency, the Real,Afg€ntina and Uruguay. These countries have a major advan-
July 1994, domestic inflation has dropped from an avera@@e because of.relatlvely low transporFan.n and production
monthly increase of 50 percent in the first half of 1994 to [€&@StS- Import tariffs on non-Mercosur rice in 1988 were 13
than one-half percent per month in 1997. This situation H¥&cent, but there was no tariff on imports from Argentina
been achieved by maintaining high interest rates to attr8Bfl Uruguay. Ending stocks are projected to build up to nearly
foreign capital, a strong currency and market-opening mealmt by 2010 from 497 thousand mt in 1997.
sures, which increased competition and exerted downwd&dropean Union

pressure on prices, particularly for traded goods. Brazil is aThe European Union (EU), the world’s largest economy
founding member of the WTO. While the Brazilian goverrand the largest US trade and investment partner, is comprised
ment does not provide direct subsidies to exporters, it offefs15 European countries (Austria, Belgium, Denmark, Fin-
a number of tax and tariff incentives to encourage exp@hd, France, Germany, Greece, Ireland, Italy, Luxembourg,
production and encourage the use of local inputs for exporifiel Netherlands, Portugal, Spain, Sweden and the UK). Itis a
products. Brazil imposed new import financing rules, effegmique organization in that the member states have ceded to
tive March 1997, that are adversely affecting a range of {Sncreasing authority over their domestic and external poli-
exports to Brazil. The rule requires importers to purchaggs, although not all countries have agreed to monetary union.
foreign exchange to pay for most imports upon importatiqrhose who have agreed are on course to implement the Euro
or 180 days in advance, rather than when payment is ghénetary system by achieving a set of “convergence criteria”
under the contract (Bierlen, et al., 1997; US Departmentfgf monetary union: maximum deficit of 3 percent of GDP;
State, 1997). gross national debt of 60 percent of GDP; inflation and inter-
Brazil has three rice production environments: lowlan@st rate levels no more than one and a half percentage points
irrigated, lowland rain-fed and upland rice areas. Ninety peihove the average of the three lowest rates among the mem-
cent of the lowland-irrigated area is planted to modern ripgr states; and two years of relative exchange rate stability.
varieties; 80 percent is planted in rotation with two years phe EU intends to establish an Economic and Monetary Union
rice and three years of pasture. There are 12,000 producer(sEMU) with a common monetary and exchange rate policy
irrigated rice in Brazil. The irrigated rice area is expected #9 |ater than January 1, 1999.
grow at 2.2 percent per year over the forecast period. How-The growth of the EU’s aggregate economy is projected to
ever, upland rice, which has served as a reclamation crogtibilize at 2.4 percent per year over the projection period.
new areas that eventually convert to soybeans, has beenygiie the EU is important as both a rice importing and ex-
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Fig. 32. Arkansas Global Rice Model 1998 projections: Brazil rice.

porting region, it has traditionally been a net importer andtiee Group of Seven (G-7) industrialized countries, the Orga-
projected to remain so over the forecast period. The tatéation for Economic Cooperation and Development (OECD),
harvested area is projected to decrease gradually from 20& WTO, the IMF and the EU. However, certain character-
thousand ha in 1997 to 379 thousand by 2010 (Table 28 &iits of the Italian economy impede growth and reduce im-
Figure 33). Italy and Spain account for nearly 85 percentpdrt demand. These include rigid labor markets, underdevel-
EU's total rice area; hence, discussion in this paper focusegd financial markets and a continued, heavy state role in
on these two countries. the production sector. There has been some progress at ad-
Italy, which is the world’s fifth largest economy, has urdressing these structural issues. (US Department of State,
dergone a dramatic transformation into an industrial powerlf97).
the past 50 years. Italy maintains an open economy and is &pain’s economy is growing very well. Growth is broadly
member of major multilateral economic organizations such laased, with support coming from agricultural exports, capital
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goods, investment and private consumption. Much of tha (Table 29 and Figure 34). Spain’s rice area, on the other
country’s economic policy has focused on meeting the criteand, is dependent on rain-fed reservoirs. Year-to-year vari-
ria for consideration to join the monetary union. Under ttability in irrigation water supply has the largest impact on
EU’s Common Agricultural Policy (CAP), Spanish farm inSpain’s rice area. Under normal weather, Spain has had enough
comes are protected by direct investments and guaranteder for approximately 80 thousand ha of rice. Water sup-
farm prices that are higher than world prices using high extpties in 1998 are excellent, and rice area is expected to be
nal tariffs. However, the Uruguay Round agreement requir@sove normal, despite the recent toxic sludge contamination
that all import duties on agricultural products be reduced bfya 6,000-ha area that includes rice, cotton and horticultural
an average of 36 percent during the six-year period beginnamgps. Over the longer term, rice area in Spain is projected to
in 2000 (US Department of State, 1997). decline to 78 thousand ha by 2005 from 111 thousand in

Italy represents over 60 percent of EU’s total rice area @97 (Table 30 and Figure 35). The rest of EU’s rice area
is constrained from expanding its area beyond 240 thousand
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Fig. 33. Arkansas Global Rice Model 1998 projections: European Union rice.
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(France and Greece) is expected to stabilize at 61 thousamlosidies, EU’s net imports are projected to increase from
ha over the forecast period (Table 31 and Figure 36). 332 thousand mt in 1997 to 568 thousand mt in 2010. EU
The EU average rice yields are projected to be aroundmposed a quota of 42,650 mt of rice imports for the first
mt per ha during the projection period. Italy’s 1997 averafmur months of 1997. Italy’s exports, which are driven by
yield, at 3.87 mt, is 11 percent higher than the previous yeaxisilable supply and real average medium grain export price,
level mainly due to adequate water supply. Italy’s yield &e projected to range between 530 to 560 thousand mt
expected to follow trend levels starting in 1998, increasing iym1998 through 2010.
0.7 percent per year during the rest of the forecast periodAs part of the concessions made to the US as compensa-
Average rice yield of Spain is projected to grow by about Ctidn for the accession of Austria, Finland and Sweden to the
percent annually during the same period, while average yieltls, the EU agreed to implement tariff quotas for imports of
in other producing countries in the EU are expected to 88,000 mt of milled rice and 8,000 mt of brown rice from the
crease by 0.6 percent per year. Total EU production is ps. On July 1, 1995, the EU implemented its Uruguay Round
jected to range between 1.5 and 1.6 mmt over the forecamhmitment for grains and rice using a reference price sys-
period. Italian rice production increases from 901 thousatain. The US gained an agreement with the EU, with the EU
mt in 1998 to 953 thousand mt by the end of the projectioammitting to implement a system allowing importers of brown
period due solely to yield gains. Spain’s production declingse the possibility to cumulatively recover duty overages that
to 385 thousand mt in 2010 from 559 thousand in 199%ight occur. This agreement was designed as a one-year trial
Production of the rest of EU is projected to increase froamd implemented on July 1, 1997 (US Department of State,
203 thousand mt in 1997 to 222 thousand in 2010. 1997).

As the EU population grows slightly (0.30 percent in 1997 The EU has tightened up rice quality standards as part of a
and declining to 0.13 by 2006), total rice consumption alsosiweeping reform of its rice market under the CAP. The regu-
projected to continue growing marginally, i.e., from 1.9 mntdtion determining the standard quality of rice (No. 3073/95)
in 1997 to 2.1 mmt by 2010. Per capita consumption ireplaces the 1976 requirements. It states that paddy rice must
creases steadily from 5.36 kilograms in 1997 to 5.93 over thee of a “sound and fair marketable quality, free of odor.”
same period. As a result of reduced import levies and export
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Fig. 36. Arkansas Global Rice Model 1998 projections: other European Union rice.
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Moisture content is limited to 14 percent in 1997 and 1988 introduce new high-yielding varieties, expand irrigation
and 13 percent thereafter. and encourage the use of more efficient type of fertilizers.
Indonesia The country is also developing 350 thousand ha of farmland

. . . for rice over 26 provinces distributed across South Celesta,
Indonesia has made significant economic progress over . :
est Java, North Sumatra and West Sumatra—aimed at in-

the past three decades. Real GDP grew at an average of Qveér . . .
creasing rice production. Java accounts for over half of

7 percent during the period 1991-1996, with inflation rangir]lqdonesia’s rice production (USDA/FAS, 1997)

from 5 to 10 percent. But by mid 1997 a major financial L ; .
- . , : Indonesia’s rice area is a function of government support
crisis confronted Indonesia. The first major catalyst of the | . : . >
d input (fertilizer) prices. However, in 1997 Indonesia’s

crisis began on July 1, 1997, when Thailand allowed the b%}e crop was substantially affected by the El Nifio weather

to float against the dollar and other currencies for the fir . .

o : enomenon, reducing area by 2.4 percent, yield by 1 per-
time in 14 years. The baht fell more than 15 percent; tradégrght and total production by 3.4 percent compared to 1996
economists and’he Wall Street Journdkad articles pre- b y 2.4 p b '

dicted dire affects on other Asian-Pacific currencies. The I-Ir—1r—]e area harvested is projected to recover slightly to 11.3

. : million ha in 1998 from 10.8 million in 1997 and increase
donesian rupee was R2,450 to the US$ in July 1997; t% . -
December the exchange rate fell to R4,000, and by June 1 @d”y to 11.9 million ha by the year 2010 (Table 32 and

it was R10,400. Inflation in the second half of 1997 increased < 37). Due to a s.trong national C.O”f‘m"m.e“t to rice re
: earch and the adoption of IRRI varieties, yields are pro-
from 5.5 percent in June 1997 to 8 percent by December, bu . .
. ) ected to increase from 2.86 mt per ha in 1997 to 3.13 mt by
by May 1998 inflation was at 40 percent, shortly after Pregj- o A o
end of the projection period. Total production is pro-

dent Suharto resigned. The second major catalyst was drougct

conditions caused by El Nifio. Planting of the main rice cr ed to increase to 32.5 mmt in 1998 from 30.9 mmt in
y X 9 &]( 97 and reaching an annual output of 37.3 mmt by 2010.
was delayed by two months, to December-February, wi

yields and area harvested both lower. This led to the Ir;lrg((;;s,{:)er capita use, which has mcregsed over thg past several
o ecades, reached 166.6 kilograms in 1997 and is expected to
annual rice imports for any country to date.

remain between 164 and 166 kilograms over the forecast

The government enforces a system of floor and ceiling . : T )
. . o . riod. Per capita consumption is a function of GDP and real
prices for certain “strategic” food products such as rice. Thé .~ . = ° . :
) . retail prices; the positive effect of GDP is counterbalanced
country launched a set of economic reforms in Novembé—:‘r

1997 that reduced the number of such products. These r)é_the negative effect of increasing real retail prices. Total

o . consumption is projected to increase to 35.2 mmt in 1998
forms were initiated with encouragement from the IMF. So e 1 35.9 mmt in 1997 By 2010, consumption is expected to
goods, suc.h_as fertilizer and eIecFricity, enqu direc.t governe 41.0'mmt due to po'pulation érowth (1.51 percent in 1997
ment subsidies. The ”“m.bef of items S.Ub]eCt 1o import b projected to decline to and stabilize at 1.25 percent by
censes and other non-tariff import barriers such as speg 7

licensing requirements are being reduced. While dlstrlbutlonWhile Indonesia has a policy of self-sufficiency, produc-

in the domestic market is still restricted, the November 1997 .
ion shortfalls are expected to make the country a net rice

reform allows foreign firms that produce in Indonesia to di- . o .

rectly distribute their products domestically; beginning in 200§nporter durmg the projection period. Unc_ier the_ GATT ac-

such firms may sell their products at the retail level ( rd, Indonesia would phase out non-tariff barriers and re-
uce the bound tariff rate to 160 percent by 2004. The El

Department of State, 1997). o :
i . . . ifio-related crop shortfall caused Indonesia to become the
As the third largest rice producing and consuming countr

in the world, Indonesia’s participation in international ric 3’p importer in 1997 with net imports of nearly 5 mmt, six

trade in the past has been relatively small but volatile. ﬁrines Its 1996 quantity and a world record. As in the past, the

. . S : ' country is expected to remain a source of volatility in the
times it has been a major importer, at other times a signjfi- . :
. orld rice trade, mainly due to weather-related factors. Net
cant exporter. The government has promoted a rice self-sufil- . )
rpports are projected to decrease to 2.6 mmt in 1998 and to

ciency policy for many years. Area harvested in the coung 3 mmt in 2000 and gradually increase to 3.7 mmt by 2010
is influenced by farm prices and increasingly by industrigl : i

ot . . nding stocks should increase steadily from 1.5 mmt in 1997
development, with significant conversion of highly produc- .
. ) . : . . 1CI 1.8 mmtin 2010 (Table 30).
tive rice areas in Java to housing and industrial use. Re
government is trying to expand rice production by develof§an
ing 1.0 million ha of new rice area, specifically in Central Iran’s economic difficulties are an offshoot of the country’s
Kalimantan. However, progress is constrained because at lstrsiggle with a government program of austerity designed to
400 thousand ha of the 1.0 million new agricultural land magpe with the excesses of the reconstruction boom of the
not be suitable for rice due to thick peat layers. The estimatzdly 1990s, the government's failure to implement promised
cost of the project is Rp5 trillion. The government also plaesonomic reform measures and a stagnant petroleum sector.
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Fig. 37. Arkansas Global Rice Model 1998 projections: Indonesia rice.

While the country did not resort to external debt during timgh rate of inflation over the past two years (45.6 percent in
eight-year war with Iraq, Iran borrowed heavily during 1988996 and 30.2 percent in 1997), which is expected to decline
through 1992-leading to the current external debt of neaity23.1 percent in 1998 before stabilizing at 8.5 percent by
$30 billion. The principal of the rescheduled debts becar2@01.
due in 1997, and the country’s ability to make timely pay- Harvested rice area in Iran has recently increased due to
ments remains uncertain. To aggravate the situation, Irarthis government’s high domestic price and its support in im-
not a member of the WTO, and US investments in and trggteving the agricultural market infrastructure (e.g., farm-to-
with Iran are prohibited under Executive Order 12959, whicharket roads) which benefit rice production. The area har-
took full effect in August 1995 (US Department of State/ested is projected to increase from 600 thousand ha in 1997
1997). to 609 thousand in 1998, and increase steadily to 707 thou-
Iran’s economy grew by 2.6 percent in 1997 and is exand ha by 2010 (Table 33 and Figure 38). Yields per ha
pected to stabilize at 3.3 percent by 2001. Iran experiencddaease from 2.67 mt in 1997 to 3.02 mt by 2010. Likewise,
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Fig. 38. Arkansas Global Rice Model projections: Iran rice.

total rice production is projected to grow steadily from liBcreasing to 1.2 mmt in 1998 from 1.0 mmt in 1997. Net
mmt in 1997 to 2.1 mmt by 2010. imports are expected to grow steadily, reaching 1.6 mmt by
Annual per capita consumption is projected to increa®810. Sale of imported rice in Iran is controlled through issu-
gradually from 43.2 kilograms in 1997 to 44.6 kilograms bgnce of ration coupons. Ending stocks are expected to range
the end of the forecast period. Growth in total rice consumpetween 500 and 600 thousand mt over the projection period.
tion is projected to continue, increasing from 2.75 mmt jp,
199710 3.73 mmt in 2010, due primarily t(.) populatlon_growth A United Nation’s near-total trade and air embargo on
of over 3 percent over the forecast period. Total rice cqn: . ) : -
L . . . raq, and freezing the country’s overseas assets, is still in
sumption is also a function of real CIF rice prices and re , : .
GDP effect, and the country’s economy has continued to deterio-
- S rate. For humanitarian reasons, the U.N. Security Council
Iran’s government has a monopoly on rice imports. It |S

expected to remain a rice-importing country, with imporgassed Resolution 986 in April 1995, allowing Iraq to export
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$1 billion worth of oil every three months and to use the Iraq harvested 140 thousand ha of rice in 1997. Area is
proceeds to purchase food, medicine and other essential iterpected to increase by 8,000 ha in 1998 and continue in-
for civilian purposes. The Iragi government refused to implereasing gradually to 165 thousand ha by 2010 (Table 34 and
ment the resolution initially but finally agreed to an “oil-forfigure 39). Yields per ha are projected to increase steadily
food deal” in December 1996. from 1.43 mtin 1997 to 1.80 mt in 2010. Total production in

Iraq depends on imports for most of its rice requiremerit997 remained flat at 201 thousand mt but is projected to
for domestic consumption. Domestic production capacity hiasrease steadily thereafter, reaching 297 thousand by 2010.
improved in recent years, but it remains vulnerable to weatherTotal consumption is projected to increase rapidly as popu-
and political conditions. It is becoming increasingly difficullation grows at 3 percent per year and incomes rise. As is true
for the government to convince farmers to sell their harvdst Iran, Irag’s total rice consumption is driven by real CIF
to the government. Most farmers prefer to hoard their pnice prices and real GDP. The country’s inflation is assumed
duction or sell it on the black market at much higher pricts be stable at 4.2 percent. Rice consumption increased sub-
than are paid by the government.
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Fig. 39. Arkansas Global Rice Model 1998 projections: Iraq rice.
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stantially to 870 thousand mt in 1996 from 450 thousand rimarket economy, with prices generally set in accordance with
1995 due to the food-related relaxation of the ban for hsupply and demand. However, due to the high level of fixed
manitarian reasons. The consumption estimated for 1997i& personnel costs combined with a complex distribution
800 thousand mt but would increase steadily to 1.2 mmt ystem, gross retail margins are very high-resulting in greater
2010. Annual per capita consumption is projected to increakmvnward stickiness in retail prices than would be expected
to 37.6 kilograms in 2010 from 36.2 kilograms in 1997. in other large market economies. Japan is the US'’s third larg-
The government procures and distributes rice. Net impoetst export market while the US is the largest market for Japa-
are projected to range from 700 to 900 thousand mt over tese exports. However, US exporters still have incomplete
forecast period. Ending stocks are projected to stabilizeaatess in many sectors of the Japanese market (US Depart-
200 thousand mt. ment of State, 1997).
Saudi Arabia . The <_jomestic rice sector in Jgpan has been. insulated from
international markets through high support prices and tight

Saudi Arabia prides itself on being a free market BCONOMY. i Lo .
. restrictions on rice imports. Under the WTO, Japan is re-
However, while the government tends to encourage commet=

; . oo . . uired to import according to established minimum access
cial enterprise, strict interpretation of Islamic mores serves 10 - . )

e . ; " requirements. The Ministry of Agriculture, Forestry and Fish-
limit policy options and opportunities.

The Saudi government has traditionally maintained pricecg,Ies (MAFF) Minister announced in March 1998 that the

R, . Hunimum access rice system should be Japan’s basic stance
controls for basic utilities, energy and many agricultural prod-

- ._—under the next WTO agricultural negotiations as opposed to
ucts. Water, electricity and petroleum products are believed._. ..~ . S :
D . ) . ariffication? At the OECD Agricultural Ministers meeting,
to be subsidized, with prices often substantially below thie - : ;
D the MAFF minister expressed that international rule should
costs of production in order to share the wealth and spur o . .
enable Japan to export minimum access rice as food aid.

development. The country is in the process of accession A X
the WTO. The government has reduced subsidies to agri uIC—]The minimum access requirement for Japan for the 1998

L . . -~ fiscal year is 680 thousand mt. There will be four simulta-
ture, resulting in reduced agricultural production available

for export (US Department of State, 1997). neous buy and sells (_SBS) tendered _for 20 to 30 thousand mt
: . . ; g . .each. For Japanese fiscal year (April 1996-March 1997) the
Since Saudi Arabia has virtually no rice production, it$
%\{ernment contracted to purchase 544 thousand mt under

rce ;upplles are dependent upon mp_ortg Prowd.mg the t%e Uruguay Round minimum access agreement. The US cap-
quality rice to consumers at a low price is a major goverj).

ment policy. While growth in per capita consumption is slo ured 50.1 percent of the minimum access tenders followed
i.e., from 36 kilograms in 1997 to 37.6 kilograms in 201 y Thailand and Australia with 24 and 16 percent of the

. : re, respectively (USDA/FAS, 1998).
the total consumption forecast shows an increase from . : . . ) .
. . .~ A new rice diversion policy was introduced in 1997 for
thousand mt to 1.2 mmt during the same period as populatj%n

rows rapidlv. ie. by 3.3 percent per vear and incomespan,s fiscal year 1988; it will increase the rice diversion
grow by 2ps gérée'r;t p{:‘r )}eaFr) (Table 25 aﬁd F,igure 40) chrogram and increase compensation for farmers. The first
e . : . L lige diversion program was initiated in 1969. The primary
sumption is determined by income and prices of importe L .
fice goal of the 1998 policy is to reduce domestic stock levels.

The rice diversion program is expanded from the 1997 target

Saudi Arabia is projected to import all of its rice €Ot 787 thousand ha to 963 thousand ha in 1998, which is an

sumption requirements. While import subsidies have be.enrease of 176 thousand ha (USDA/FAS, 1998).

X ; C
used in the past, most imports are currently sold through {P]el'he average rice farm is less than 1 ha. The small farm
open market. The government encourages suppliers to com- :

ete in providing the lowest possible iMport brices Size has contributed to a high percentage (80 percent) of part-
P P 9 P portp ' time farmers. Most farms are family owned. The farm opera-

Japan tions are highly mechanized with tractors and mechanical trans-
Japan’s economic growth stagnated in 1997 due in parptanters.

a consumption tax increase and the end of income tax breaks.

So far, the current economic slowdown, which began in mid-

1991, has peen the Ior,]geSt in the Cou,ntry S postwar hISthLynder market access provision, Japan may import under minimum access
The surge in asset prices to unsustainable levels and higle imports were less than 5% of domestic consumption under the base
rates of capital investment and hiring in the late 1980’s gaperiod 1986-1988. Under minimum access Japan will provide access

way by 1991 to sharply slower growth corporate restructugRrortunities for imports equal to 3% of the base period consumption in the
’ irst year agreement, increasing to 5% by the end of the implementation period.

Ing and palance Sh_eEt ad_JUStment by businesses. Jap%ﬁ,a%r tariffication, non-tariff border measures are converted to their tariff

economy is undergoing serious structural pressures, due pgiivalents. The tariff equivalent is equal to the difference between average

marily to technology-driven global competition. Japan is @orld market price and average internal price. Countries then use this price
difference to establish either a specific or an ad valorem tariff.
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Fig. 40. Arkansas Global Rice Model 1998 projections: Saudi Arabia rice.

In 1997, Japan imported 600 thousand mt of rice and egquirements. Ending stocks are expected to steadily decline,
ported 250 thousand mt of rice up until April before ameaching the target level by 2010.
nouncing a shipment of 500 thousand mt of rice as food aig;ih korea

to Indonesia, apparently aimed at easing the burden of 'tSThe Korean economy has enjoyed a sustained expansion

high stock levels—resulting in net exports of 150 thousand rg\z?r the past three decades, averaging roughly a 9 percent

Japan is projected to be a net importer again in 1998 with n | GDP growth per year. However, the GDP growth in

) . r
imports of 406 thousand mt and expected to increase stea .
t0 724 thousand mt by 2010. f&? slowed to a 6 percent level, largely due to a cyclic

The Japanese government has used land diversion F\)I¥8[sen|ng In South Korea’s terms of trade, a string of bank-

. . . I u tcies of large business conglomerates and the strains this
grams to control rice supplies. Rice acreage is mfluencedhff

. . i . s placed on the banking system. The Korean economy is
this government policy and rising costs of production. The . ) .
: d : - notable for the high degree of concentration of capital and
area harvested is projected to decline to 1.85 million ha.In : .
- . industrial output in a small number of conglomerates known
1998 from 1.98 million ha in 1997. To accommodate for “ ”
ocally as “cabalas.” The 30 largest cabalas account for about

h|gher_ ylelc_is, Imports gnd limits on storage costs, the r'%ﬁ -third of the total capital of the domestic financial sector
land diversion program is expected to be managed such { ag .
about 35 percent of all manufacturing. These cabalas are

n
8th leveraged; hence, they are susceptible to bankruptcies

only about 1.5 million ha of rice will be harvested by 201§i
(Taple 36 and F|g_ure 41). Jap‘f"” s rice yields are mfluencltra] periods of economic slowdown (US Department of State,
by high support prices, production costs and new technolo 97)

Subsidies to producers of independently distributed rice are srea’s economy is based on private ownership of the

being phased out. Yield per ha is projected to increase steadil . N : L -
from 4.67 mt in 1997 to 5.23 mt by 2010. Following thgjé/ans of production and distribution, with basic pricing deci

: T . ions left to the private sector. Governmental intervention,
downtrend in area harvested, production is projected to a%YNever has historically been used to guide the direction of
crease from 9.3 mmt in 1997 to 7.6 mmt by 2010. ' y 9

o o ) economic development. This includes policy loans and dis-
Japan’s rice consumption is strongly influenced by a nega- . -
. - X . ~cretionary enforcement of regulatory policies. Korea has low-
tive income elasticity. The country’s per capita use of rice . : .
: . . ered its average tariff rate to 7.9 percent. The typical trade
declined substantially over the past few decades and is gx-. = . . ;
. o . barriers in Korea are mostly non-tariff related, i.e., non-trans-
pected to continue declining gradually from 73.3 kilograms

in 1997 to 66.7 kilograms by the year 2010. Income aﬁgrent regulations .that are §ubject_ to the discretion of offi-
: . als. These cover licensing, inspections and standards, among
population growth rates are expected to decline. Consequen

total consumption is projected to decline steadily to 8.5 mim ers. Import licensing requirements were removed on all
in 2010 from g 5 mmtpin 11997 y ' goods effective January 1, 1997, except for roughly 80 items—

Due to bumper rice harvests between 1994 and 1996, rHP—ftly agricultural products ﬂjat arelln.cluded in the negatlvg
ISt,” The Korean government’s restriction on the use of credit

rent ending stocks are excessively large, reaching nearly” 3. : ; o .
: . . inance imports is a significant barrier to US exports to the
mmt in 1997, substantially higher than the target level of 1. . . ,
. . country. An encouraging development is the country’s acces-
mmt. MAFF reportedly intends to cut the stockpile by ex-
. . . . . . . ’sion to the WTO Government Procurement Agreement on
porting rice for food aid and increasing the riceland diversion
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Fig. 41. Arkansas Global Rice Model 1998 projections: Japan rice.

January 1, 1997. While the use of tax exemptions to promatelerstanding of the Korean rice industry. From the period
exports is declining, a number of government programs dB70 through 1995, there was rapid rural-to-urban migration
rectly support the country’s export industries. These inclugethe country, with share of rural population declining from
customs duty rebates for raw material imports used in #& percent of population to 10 percent. Young people moved
production of exports, short-term export loans for small- anal cities, leaving an older population and labor force in the
medium-sized enterprises, rebates on the value-added tafarm sector. About 23 percent of the farm workers are over
special consumption tax for export products and corpor&@ years old, and 45 percent are women. Farmers are highly
income tax benefits for costs related to the promotion dépendent on farm income due to the limited off-farm in-
overseas markets, among others (US Department of Statene opportunities (USDA/FAS, 1998).
1997). To a large extent, this demographic shift has a dampening
A review of some key demographic changes that occurreffiect on the country’s agricultural industry in general, and
in the country over the past couple of years may offer a bettarrice in particular. The country’s major objective has been
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self-sufficiency in rice and increased rural incomes. The ripeojection period. Despite the growth in population (1.02 per-
industry has been protected and prices have been 3 to 5 tioeed in 1997 and stabilizing around 0.7 percent by 2007),
higher than world prices. Support policies have included pitotal consumption is projected to decrease annually by 0.5
ducer price incentives, restrictions on rice imports and ggercent, from 5 mmt in 1997 to 4.7 mmt in 2010.
ernment purchases of rice output. In 1997 the Korean gov-In terms of trade, while the most explicit barriers to im-
ernment purchased 1,224 thousand mt, which is limited pgrts have declined over time, more subtle barriers remain
Aggregate Measure of Support (AMS) commitment under thact. The typical trade barriers facing exporters into the
WTO. Approximately 96 percent of Korea's AMS is for ricecountry are the large number of regulations that complicate
In 1997 the Korean government AMS commitment wdgensing, inspections, type approval, marking requirements
2,286.5 billion Korean won and will be 1,951.7 billion worand other standards affecting trade.
in 1998. This will decrease until 2004 when bound rate (the Under the WTO, South Korea has agreed to increase rice
maximum AMS allowed by WTO established under the Urimports from 1 to 2 percent of domestic consumption for five
guay Round) will be 1,490 billion won (USDA/FAS, 1998). years beginning in 1995, increasing to 2 to 4 percent of con-

Despite these policies, the harvested rice area in Sostimption by 2000 through 2004. With its developing country
Korea is projected to decline annually by 1.9 percent, frastatus and a special clause in the Uruguay agreement, the
1.05 million ha in 1997 to 821 thousand ha by 2010 (Tahlaplementation period for tariffication is extended to 10 years,
37 and Figure 42). One factor causing this decline is thhem 1995 through 2005. State trading is allowed to continue,
decreasing level of government support prices in real terraad trade will be controlled by the state during the 10-year
Yields, which are driven by improvements in technology, aggace period. Korea imported 115 thousand mt in 1995, 77
projected to increase gradually to 5.36 mt per ha by 20th@usand mt in 1996 and 88 thousand mt in 1997. Imports are
from 5.19 mt in 1997. Both 1996 and 1997 have been recprdjected to increase to 115 thousand mt in 1998 and in-
yields for japonica rice due to ideal weather conditiortsease steadily to 306 thousand mt by the end of the forecast
throughout the year. The decline in area, however, will caysmriod. In 1997, the US complained about South Korea’'s
total production to decline to 4.4 mmt by the end of thmurchase of rice from China through international open bid-
forecast period from 5.4 mmt in 1997. The government wiing. The Seoul government, however, has decided to uphold
try to alleviate the effects of declining area by developirtg stance for rice buying through this method. Ending stocks
high yield varieties for rice. Currently two new varieties thamost doubled to 1.1 mmt in 1997 compared to the previous
have favorable potential are SUWON 405 and MILYANGear due to yield-induced increase in production. Ending stocks
103, with test yields of 7.11 mt and 6.86 mt per ha, respece expected to decline from 1.1 mmt in 1997 to 700 thou-
tively (USDA/FAS, 1998). The object of the Korean goverrsand mt level by the end of the projection period.
ment is to develop a super rice hybrid by 2004 with a yield ¢f;an
10 mt per ha. . , . .

One favorable development is that rice farmers appear toTa'Wan s economy has been characterized by rapid growth

- 7 and stability over the past four and a half decades, with real
respond well to a structural reform program being mpl&
S

mented by the MAFF. Over 7,035 rice farming househol ird largest foreign exchange reserves in the world at $88

hg\{e recev ed fmanugl support from the. government to SWilion. The growing demands for improved infrastructure and
cialize in rice production. The average rice farming area per ial welfare spending have put pressure on Taiwan's bud-

household rose 56 percent to 3.85 ha per household in 139 > Taiwan aims to accede to the WTO and to develop into

from 2.47 ha in 1994. The number of farm households with ~, . o ; . )
. . n Asia-Pacific regional operations center in the near future.
more than 5 ha rice land also more than tripled, from 395 10,. . . . :
. . In"line with this goal, Taiwan has begun to take unilateral
1,426. In order to increase production and pay the govern-

: ; I§tesps to liberalize its trade and investment regime. Taiwan
ment back, most rice farmers raised two crops a year, thu

intensifying the land use rate to 138.3 percent from 12551.?3 a.floatlng exchange rate system in which the banks set
percent rates independently. The government, however, controls the

. s ; largest banks authorized to deal in foreign exchange. Taiwan
Rice has become an inferior good in South Korea. It IS . : : : .
. . . . . began implementing tariff reductions in July 1997 (U.S. De-
projected that annual per capita use will decline steadily fram

grtment of State, 1997).

. : : P
nearly 109 kilograms in 1997 to 92 kilograms by 2010, a 1 Taiwan plans to reduce supports for rice (along with other

ercent annual decline. This decline is due to higher income .
?the country’s GDP grew by 6.1 percent in regal terms BFected crops) over the next five years. On February 20,

1997, but will slow down to and stabilize at 5.7 percent bﬂ)98, the L{S—Tayuwan Comprehenswe Market Access Agree-
ent for Taiwan'’s accession to the WTO was signed.

2001) and higher real retail prices. Consumer prices are ex=__. . L . . -
ected to increase by 5.1 percent per year during most of thél’alwan rice policy "Rice Diversion Program. Wwas suc-
P ' ceéded by the four-year “Paddy and Upland Utilization Ad-

DP growing at an average of 8.5 percent. Taiwan held the
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Fig. 42. Arkansas Global Rice Model 1998 projections: South Korea rice.

justment Program” implemented in July 1997. The objectifienction of improvements in technology. The expected yield
of this policy is to balance supply and demand of rice. Tigain, however, is not adequate to compensate for the sharp
price guarantee programs currently in place will continue fdecline in the area harvested—causing a decline in total pro-
both the first and second rice crop. Rice farmers will also Baction from 1.5 mmt in 1997 to less than 1.0 mmt by the
compensated for rotating rice crop to other crops, or set lam@r 2010.

aside (USDA/FAS, 1998). Rice area harvested is projected taPer capita consumption is predicted to decline from nearly
decline from 364 thousand ha in 1997 to 216 thousand hadéykilograms in 1997 to 47 kilograms by 2010, causing total
the year 2010. This decrease is mainly due to a policy aainsumption to decrease from 1.4 mmt to 1.1 mmt during the
reducing the second crop area from production and declinsagne period, as per capita incomes increase. Population growth
real farm harvest prices. Yields per ha, on the other hand, iarslightly lower than South Korea’s at 0.9 percent in 1997
projected to increase steadily from 4.04 mt in 1997 to 4.68d declining to 0.74 percent per year starting in 2007.

mt by 2010 (Table 38 and Figure 43). Average yield is a
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Fig. 43. Arkansas Global Rice Model 1998 projections: Taiwan rice.

There are few subsidy and tax policies for exports. Taiwatfeusand mt in 1999 to 132 thousand mt by the year 2001
low levels of rice and sugar exports enjoy indirect subsidiasd assumed to stabilize at this level over the rest of the
through guaranteed purchase prices higher than world prigesjection period. Ending stocks are expected to be around
The government offers guaranteed prices for a portion of ri2@0 thousand mt over the projection period.
and other cereal crops produced by farmers. Fertilizer magfct of the World

facturing is subsidized by offering lower fuel prices to do- While the ROW is an aggregate region, there are a number

mestic manufacturers. Taiwan has maintained domestic pric?s . e :
o] Spertlnent country-specific developments, especially on the

of rice higher than international prices. The government h emand side, that have substantial potential impact on world

purchased rice at two to three times higher than world pnceices and hence will be mentioned here. One of these devel-

Based on an assumption of Taiwan membership in the W opments is the uncertainties brought about by the food short-

the country is expected to be a net importer of rice starting Ig%e in North Korea. Other countries that, time and again, can

1999. Net imports are projected to increase steadily from P
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cause uncertainties in the rice market due to unexpectediotal harvested area in 1997 was 29.3 million ha and is
weather-related imports include Bangladesh and the Philipejected to increase slightly to 31.3 million ha by 2010, an
pines. In late December 1997, for instance, the Philippin@snual growth rate of 0.5 percent. Yields are expected to
had to purchase large quantities of rice due to drought brougitease steadily from 1.62 mt per ha in 1997 to 1.92 mt by
about by EI Nifio. The strong import demand from the Philiphe end of the projection period (Table 39 and Figure 44). As
pines, as well as from Indonesia, during that period causedesult of gains in both area and yields, total production is
international prices to rise slightly despite continued weafirojected to grow by 1.9 percent annually, from 47.4 mmt in
ness in the Thai currency. Bangladesh is expected to increE&@7 to 60.3 mmt by 2010.
rice imports in 1998 due to crop shortfall in 1997. Total consumption is projected to increase to 72 mmt in
The ROW is a net rice importer. Area harvested is resp@®10 from nearly 59.5 mmt in 1997. The ROW imports are
sive to low-quality rice (Thai 35%) price and technologyrojected to range from 11 to 12 mmt over the projection
Yields are projected according to historical patterns. Coperiod. Ending stocks range between 4 and 6 mmt during the
sumption is responsive to the relative world prices of whestme period.
and Thai 35% rice.
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Fig. 44. Arkansas Global Rice Model 1998 projections: rest of the world (ROW) rice.
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Conversion Table

U.S. to Metric Metric to U.S.

multiply multiply
to convert from to U.S. unit by to convert from to metric unit by
length length
miles kilometers 1.61 kilometers miles .62
yards meters 91 meters yards 1.09
feet meters .31 meters feet 3.28
inches centimeters 2.54 centimeters inches .39
area and volume area and volume
sq yards sq meters .84 sq meters sq yards 1.20
sq feet sq meters .09 sq meters sq feet 10.76
sq inches sg centimeters 6.45 sq centimeters sq inches .16
cu inches cu centimeters 16.39 cu centimeters cu inches .06
acres hectares A1 hectares acres 2.47
liquid measure liquid measure
cu inches liters .02 liters cu inches 61.02
cu feet liters 28.34 liters cu feet .04
gallons liters 3.79 liters gallons .26
quarts liters .95 liters quarts 1.06
fluid ounces milliliters 29.57 milliliters fluid ounces .03
weight and mass weight and mass
pounds kilograms .45 kilograms pounds 221
ounces grams 28.35 grams ounces .04
temperature temperature
F C 5/9(F-32) C F 9/5(C+32)
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