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Preface

The competitiveness of rice production in three leading producers of Japonica
rice, the United States, China, and Korea is analyzed at this paper.  While the U.S.
and China are the most important Japonica rice exporters, Korea produces and
consumes domestically. China also consumes a considerable amount of Japonica
rice domestically.

Total cost per unit of output fluctuates by yield but have trended down in real
terms in California and were about $220 per ton on a paddy basis in recent years.
Cost in China rose in the 1990s before declining more recently.  They were about
$110 per ton. Total costs in Korea are about $660 per ton. It was found that land
cost is clearly the largest difference, with rents in Korea about four times rents in
California compared to a zero land rent in China.

Global developments in the market for japonica rice are of growing interest in
Korea, just as developments in Korea are of growing interest to market participants
outside Korea.  This paper explores some important relationships in that market
and considers the likely impacts of some potential policy adjustments.

An equilibrium displacement model was used, specified in log linear terms to
ask how market prices, quantities and other aggregates change when trade barriers
are relaxed and production subsidies are reduced. Results show that when U.S.
subsidies decrease by 50 percent in addition to the full implementation of quota
expansion in Korea and Japan, U.S. production decreases by more than 30 percent,
and the U.S. is no longer an exporter.  Instead, China increases its exports by 53
percent and the rest of the world increases exports by 14 percent.  The world price
rises by only 0.7 percent.

I appreciate the great research paper to the authors, especially  Dr. Hyunok Lee,
Scott Rozelle, Daniel Sumner, the University of California – Davis. I hope that
research results are refered to the policy maker or  other researchers.

May, 2005

Dr. Lee Jung-Hwan
President

Korea Rural Ecinomic Institute
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Abstract

Comparison of Production Costs and World Market Adjustments to
Changes in Trade Policy for Japonica Rice

Rice remains the dominant commodity in Korea agriculture and one for which
international trade issues remain vitally important.  Two closely related
international issues are comparisons of costs across countries and how the
international market for rice would be likely to evolve if trade policies were to
change in accordance with multilateral reductions in trade barriers and subsidies
under a new World Trade Organization (WTO) agreement.  In this report we focus
exclusively on the japonica rice, the type grown and consumed in Korea.

Part 1 of the full report deals with the competitiveness of rice production in
three leading producers of Japonica rice, the United States, China, and Korea.  The
United States and China are the most important Japonica rice exporters.  Korea
produces and consumes domestically and imports a quantity equal to four percent
of domestic consumption.  China also consumes most of its large production of
Japonica rice domestically.  The objective of this part of the report is to analyze the
cost structures of Japonica rice production in these three countries, and identify
underlying factors or constraints that affect the cost structures.  We also consider
more broadly the cost competitiveness of rice production in these countries.

This part of the report is in three sections.  We first present a country specific
analysis from the historical perspective using rice production and cost data for the
United States and China.  Using historical data, country analysis provides a general
background of each county’s rice production and the cost structure.  Japonica rice
production in the U.S. is concentrated in the Sacramento Valley located in the
Northern part of the Central Valley.  For the last decade, japonica rice acreage has
been fluctuating between 450 thousand and 550 thousand acres with yields of
about 3.6 to 4.0 tons per acre on a paddy basis.  Export markets have been
important for the California rice industry.  California exports, on average, about
30-40 percent of its 2 million tons of rice production.  Since the Uruguay Round
Agreement (URA) in 1994, Japan has been an important importer of California
rice.  Total cost per unit of output fluctuates by yield but have trended down in real
terms in California and were about $220 per ton on a paddy basis in recent years.
Japonica rice area in China is in two regions, the three northeastern provinces and
the broad north and central coastal provinces.  Production and consumption of
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Japonica rice both grew rapidly in the 1990s to more than 40 million tons.  Net
exports are only a small fraction of that, less than five percent.  Cost in China rose
in the 1990s before declining more recently.  They were about 40 yuan per jin in
2002 or about $110 per ton.

Once country specific analyses are presented, we provide the comparative
analysis of cost competitiveness of the three countries, the U.S., China, and Korea.
Total costs in Korea are about $660 per ton.  We provide comparisons across
countries that break these total cost differences into elements that account for the
differences.  Land cost is clearly the largest difference, with rents in Korea about
four times rents in California compared to a zero land rent in China.

China is by far the largest Japonica rice producer, and some recent emerging
trends deserve attention.  As incomes in urban China have grown the demand for
higher quality Japonica rice has also grown.  As income growth spreads further
inland and to rural areas, the demand for quality Japonica rice will rise relative to
lower quality and to Indica rice.  Against this is the trend to consume more meat,
vegetables and fruit and less rice overall.  With rapid consumption growth
matching or exceeding future production growth China’s export potential is
limited.  However, given its very large production and relatively low costs of
production, China will have available supplies for the high priced markets in Korea
and Japan unless access expands very rapidly in those countries.

Part 2 of the report reviews the market and policy situation and outlook for
japonica rice on a global basis.  We describe briefly the most important current
policies that affect international trade in Japonica rice.  We also examine some
alternative policy scenarios that reflect potential outcomes of the Doha
Development Agenda negotiations in the WTO and the negotiations for additional
access that Korea recently completed with its trading partners.  In particular, we
consider likely global market effects of expansion of access into the market in
Japan and reduced subsidy for Japonica rice (among other crops) in the United
States.

We use an equilibrium displacement model, specified in log linear terms to ask how
market prices, quantities and other aggregates change when trade barriers are relaxed
and production subsidies are reduced.  This is applied to a baseline of what would
obtain with no such policy changes.  The model includes Japan, Korea and the United
States as individual countries with policy changes.  China plays a major role.  Other
exporters and other importers are placed into two aggregates in the model.  Long run
demand and supply elasticities are drawn from the empirical literature.
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Results show that when U.S. subsidies decrease by 50 percent in addition to the
full implementation of quota expansion in Korea and Japan, U.S. production
decreases by more than 30 percent, and the U.S. is no longer an exporter.  Instead,
China increases its exports by 53 percent and the rest of the world increases
exports by 14 percent.  The world price rises by only 0.7 percent.

The Korean market changes little despite expanded imports.  Since Korea
imports solely on the basis of its quota schedule, the Korean market for rice is not
connected to world price movements during this period.  Further, these quota
amounts remains small enough relative to the size of the Korean market such that
any long run price effects are moderate.  The rice price in Korea decreases by
about one percent and production falls by a maximum of 3.9 percent.
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PART 1

Cross - Country Cost Competitiveness of Japonica
Rice Production with Emphasis on China

Introduction

This report deals with the competitiveness of rice production in three leading
producers of Japonica rice, the United States, China, and Korea.  While the U.S.
and China are the most important Japonica rice exporters (Australia produces a
small amount of Japonica rice in Queensland and New South Wales), Korea
produces and consumes domestically. China also consumes a considerable amount
of Japonica rice domestically.  The objective of this report is to analyze the cost
structures of Japonica rice production in these three countries, and identify
underlying factors or constraints that affect the cost structures, and conjecture the
cost competitiveness of rice production in these countries.

This report is constructed in three parts.  We first present a country specific
analysis from the historical perspective using rice production and cost data.
Country specific analyses are provided only for the United States and China.
Using historical data, country analysis provides a general background of each
county’s rice production and the cost structure.  Once country specific analyses are
presented, we provide the comparative analysis of cost competitiveness of the
three countries, the U.S., China, and Korea.  To make our analysis relevant in
evaluating cost competitiveness that may be applicable to the current situations,
our analysis of cost comparison uses the last three years of our data (2000-02).
After the cost comparison is complete, we turn our attention to China.  China is the
single most important country in the world that produces japonica rice, and some
recent emerging trends on the demand side in China deserve attention.  In what
follows, country the first two sections are devoted to country analyses, first the
U.S., and then China.  The next section provides the analysis of cross-country
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comparison.  The final section is devoted to China, and discusses important factors
that affect Chinese supply of and demand for Japonica rice and thus, the world rice
market.  Finally, the appendix presents the data that support the figures in the text.

I.  Japonica Rice Production in the United States

a.  Overview of U.S. Japonica Rice Production

In the United States, production of Japonica rice is confined relatively in a small
area of California.  Almost all Japonica rice production in the U.S. is concentrated
in the Sacramento Valley located in the Northern part of the Central Valley.
Japonica rice produced in California is mostly medium grain rice with short grain
rice accounting for less than 10 percent of total rice production.  Rice is a major
field crop in California and the key industry in the Northern Central Valley
(Sacramento Valley).

Each year, rice acreage fluctuates in response to federal farm program
requirements or economic incentives of the rice market as well as the markets for
alternative crops.  Over the past two and half decades, rice acreage in a given year
in the Sacramento Valley has fluctuated between 300 and 600 thousand acres, at
the lowest 308 thousand acres in 1977 and at the highest 593 thousand acres in
2000 (Figure 1.1).  Since the sharp decline in acreage in 1983, rice acreage in
California remained relatively low until it began to increase in the early 1990s.
For the last decade, rice acreage has been fluctuating between 450 thousand and
550 thousand acres (465 thousand acres in 1995 and 548 thousand acres in 2000).

The California rice industry has a long history of productivity and growth.  It
has produced remarkable advances in yields per acre, product quality, and
marketing effectiveness.  California is the most productive rice producing region in
the U.S.  In 2002, California accounted for about 16 percent of the total rice
acreage in the nation and produced more than 20 percent of the rice crop in the
country.  In the same year, rice yield in California was 81.4 hundredweight per
acre, which is 24 percent higher than the national average of 68 hundredweight per
acre.  The slump in rice yield in the second half of the 1990s had been some
concern (the average yield between 1995-1999 is 75 hundredweight, while the
average yield between 1991-2002 is 80 hundredweight), but in recent years, yield
recovered to (exceeded in last two years) the normal level of 80 hundredweight
(Figure 1.2).
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Export markets have been important for the California rice industry.  California
exports, on average, about 40 percent of its 2 million tons of rice production.
Since the Uruguay Round Agreement (URA) in 1994, Japan has been an important
importer of California rice.

b.  Production Cost of Rice Production

Data Source: This study uses cost data estimates of California rice production
for the period of 1975-2002, published by the Economic Research Service (ERS),
USDA.  Each year, ERS publishes cost data estimates for major U.S. crops,
including rice.  These cost estimates are published by region, and we use the
estimates for California.  Note that the data used to establish the cost estimates are
based on a producer survey conducted in every 5-8 years for major U.S.
commodities.  ERS constructs data (estimates) for non-survey years by adjusting
the actual survey data based on price indices and other indicators to reflect year to
year changes.  Surveys for rice producers were conducted in 1979, 1984, 1988,
1992, and 2000 (estimates made prior to the first year listed were based on various
surveys conducted in 1974-76).  (These data were downloaded electronically from
the site, http://www.ers.usda.gov/data/costsandreturns/.)

Variable Costs:  The total production cost published by ERS is comprised of
various components for both cash expenses on purchased inputs and non-cash
expenses such as opportunity costs of resources owned by the operator (labor, land,
machinery and financial resources).  This analysis does not follow the distinction
between cash versus non-cash expenses in aggregating the cost items.  Following
the concept of economic costs, we construct variable costs by combining all the
items that can be variable. Our variable cost consists of six categories:

1) fertilizer and chemicals;
2) custom operations;
3) labor (hired and own labor);
4) capital services (depreciation plus machine repairs);
5) interest on cash expenses on variable inputs; and
6) other.

Expenses on own labor are imputed using going-wage rates, and the other
category includes expenses on seed, fuel, electricity, and drying among others.
More detailed cost information on each cost component is provided in Table 3.2.

Nominal cost figures are converted into real value using GDP deflators.  Figure
1.3 depicts the real total variable cost of producing rice in California on an acre
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basis for the period of 1975-2002.  Historical per acre costs are relatively stable for
two and half decades, ranging between $550 and $650 (in terms of $ in 2000).
Even though no obvious trend was observed, total variable costs remained
relatively high during the 1990s (in most years during that period, costs remained
above $600) until the costs began to decline below $600 in 2000.

To further examine the components of the variable cost, Figure 1.4 presents
various components of variable costs for the more recent decade, 1990-2002.  Over
the years, per acre expenses fluctuated most for fertilizer and chemicals, and least
for custom operations, which indicates that the changes in the cost of fertilizer and
chemical inputs may be the greatest source for year to year fluctuations in input
costs.  Further, it is interesting to observe that labor expenses tend to have negative
correlations with other input categories.  Particularly, the highest negative
correlation seems to exist between labor and custom operation.

Total variable costs are calculated per unit of output (hundredweight) and
presented in Figure 1.5.  Unlike that based on land, the pattern of variable costs per
unit of output shows a distinct downward trend in the earlier decades until the cost
rises again in 1992.  Since then, total variable costs remain high throughout the rest
of the 90s.  High costs in the late 1990s are due to low yields during that time.
Throughout the 1990s, variable costs per hundredweight of rice have been
fluctuated between $7 and $9 (in terms of $ in 2000), and remain below $8 since
2000.

Total production costs:  In addition to the variable costs, the total production
cost includes overhead costs and land cost.  Overhead costs (excluding land)
include components such as taxes and insurance, which typically spread over the
whole farm activities.  Rice farms in the U.S. often involve in farm business other
than producing rice, and the portion of overhead cost that accounts for only rice
production is not available.  This implies that the portion of overhead accounting
for only rice production has to be imputed.  Over the time series period, ERS used
varying methods of imputing these values.  Only the last three years of our data
appear to be consistent in terms of imputing the component of overhead cost
relevant only to rice production.1  These last three year data indicate that overhead

                                                
1 Data on overhead costs are available from ERS for the same time span we examined in this

study.  However, overhead costs are typically spread over the whole farm activities, and
accounting for the cost portion relevant for production of a particular crop is not transparent.
Therefore, some accounting methods are usually employed.  However, ERS employed two
different accounting methods in calculating the overhead cost relevant to rice production
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costs are, in general, in the order of about 7 percent of total variable cost.  For the
last three years (2000-2002) for which overhead expenses were available, the
respective variable plus overhead cost amounted to between $625, $647 and $613
(in terms of $ in 2000).

Finally, to arrive at the total cost, the rent for land has to be included.  Rental
prices of rice land are presented in Figure 1.6.  The rental prices of rice land have
fluctuated substantially over the examined period.  Even in the last decade, land
rentals fluctuated between $130 to $254, more than any other inputs during this
period.  Including land costs, we arrived at the total cost of rice production and
historical total costs are presented in Figures 1.7 and 1.8, on the basis of land
(acre) and output (cwt), respectively.  For the last three years, total costs amounted
to $822, $845, and $809.  In these three years, land rentals account for, on average,
about one quarter of the total cost.

Including land rentals in the production cost calculation requires some caution.
Land value, as returns to the service of the land input in production, reflects the
productivity of land input.  However, in our case, land value also includes the
capitalized value of government programs, as well as the productivity of land.
Government payments have been an important part of income for field crop
farmers in the U.S., and this is particularly the case with the rice crop.

Our cost estimates can be compared with other estimates.  The ERS recently
published a study on the production costs of U.S. rice farms (Livezey and
Foreman).  Their study estimates production costs based on the 2000 survey of rice
farms, and they found production costs in California were $544 per acre and $6.69
per cwt in 2000.   Their costs exclude opportunity costs for land and own labor.
Thus, when we adjust our total cost for comparison (subtracting $56.7 for own
labor and $197.02 for land from the total cost, $821.6, in 2000), the comparable
total cost based on our figures is $567.88 per acre and $7.152 per cwt.   Our costs
are slightly higher than the ERS’s cost estimates based on the new 2000 survey.

                                                                                                                                      
before and after 2000.  Thus, to maintain consistency in data, we decided to examine the
more recent series of overhead costs, which begins from 2000.
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California

Figure 1.1. Harvested Acres of Rice Land in California: 1975-2002
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Figure 1.2.  Per Acre Yield (lb) for California Rice 
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 Figure 1.3 Total Variable Cost Per Land (Acre)-California
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Figure 1.4 Input Expenditures-California
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Figure 1.5 Total Variable Cost Per Output (cwt)-California
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Figure 1.6  Rental Price - California
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Figure 1.7 Total Cost Per Land (Acre)-California
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Figure 1.8 Total Cost Per Output (cwt)-California
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II. Japonica Rice Production in China

a.  Brief Overview of Japonica Rice Production in China

China is by far the largest rice producer and consumer in the world.  The
potential role of China in the global rice system is immense.  Approximately one-
third of all the rice in the world is produced and consumed in China.  In order to
begin to understand the rice economy of China, one must have some sense of the
agricultural economic geography involved.  Figure 2.1 shows a map of China and
its province names.  A line is drawn that roughly divides the nation into two parts
in terms of their rice preference, the Japonica region that locates in the northern
part of the country and the indica region that locates in the southern part.

Japonica rice area in China can basically be broken into two regions, the three
northeastern provinces and the rest (Figure 2.2).  The three northeastern provinces
include Heilongjiang, Jilin and Liaoning, where single season Japonica is grown as
a major crop (that is, production/sown area is high).  This region is the major
Japonica region in the country, and produces about half of total Japonica
production in China (2002, Hansen et al.). The other region (henceforth referred to
as the non-northeast area) includes the rest of Japonica rice area that includes two
sub-regions, the areas in the Lower Yangtse Valley, Zhejiang, Shanghai, Jiangsu,
and Anhui, where Japonica is grown in a rice-wheat rotation, and some areas of
northern provinces, Shandong, Hebei, and Inner Mongolia, where Japonica rice is
grown as a single season crop.   Of the rest 50 percent of production, 40 percent is
produced in the four provinces of the Lower Yangtse Valley, and 10 percent is
spread around some pockets of the northern provinces.

As China’s economy has become wealthier and as markets have developed,
rising incomes increase the demand for quality rice.  With demand growing
especially for Japonica rice and more rapidly in the North than in the South, there
is a real question of how well production will keep up.  In recent years, as the
demand for Japonica rice has grown, production has kept pace.  The highest
quality is produced in the Northeast, with lower quality Japonica from coastal
provinces in the lower Yangtze basin near Shanghai.  In the Northeast, rice has
been substituting for corn and being put on new land.  Near the coast, near cities,
and throughout the South, fruits and, especially, vegetables, substitute for rice.  In
Jiangsu and Anhui provinces, where the growth of Japonica rice is rapid, Japonica
rice has been planted in place of conventional Indica varieties.  Most of China’s
rice outside of the North and Northeast is grown in a double cropping system.
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Thus, the growth of rice land (substituting for other crop land), depends on the
whole farming system because the two crops must fit together.

Unlike other countries in this study, China’s farmers do not pay rent for land.
However, Chinese farmers pay taxes and fees to the government and this can be
equivalent to the land payment.

One issue that deserves further attention in investigating the Chinese cost
competitiveness is the area of transportation.  China is a huge country, and in some
areas, road and rail systems are not well connected.  For example, much of the
high-quality rice is grown in the northeast and that is not the area where the biggest
high income population is growing.  So, rice has to be transported, and transport
cost can be a problem.

b.  Production Cost

Data source:  The Chinese data used in this study were obtained from the
surveys conducted by CCAP (Center for Chinese Agricultural Policy-Chinese
Academy of Sciences (CCAP-CAS)).  CCAP has been conducting a survey over
the 14 provinces in China that produce rice.  The survey collects production and
income data including planted area, production, detailed input costs, yield, and
revenue.  The survey information is collected separately for the production of
Japonica and Indica rice, and is updated each year.2  Our data consist of detailed
cost and income information of Japonica rice production in fourteen provinces in
China for the period of 1980-2002.  To make the presentation manageable, we
aggregated the fourteen provinces into two regions, the Northeast and the non-
northeast region, as described earlier.

Variable costs: Variable costs include:
1) fertilizer and chemicals
2) labor (hired and own labor);
3) capital services (depreciation plus machine repairs);
4) interest on cash expenses on variable inputs; and
5) other

                                                
2 Currently, there exist no officially available time series data that account for only Japonica

rice in China.   Data information used in this analysis is not publicly available, and is used
within CCAP for their own research purposes.
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The fertilizer and chemical category includes manure and purchased fertilizers
and pesticides.  Labor costs include imputed own labor costs as well as expenses
on hired labor even though hired labor in rice production is not common in China.
Capital services include expenses related to animal power and machinery, such as
machinery depreciation, expenses on the purchase of small tools, and repairs.
Other cost category includes expenses on seed, fuel, irrigation water, plastic film,
and electricity.

Note that expenditure categories in China do not include the custom operation,
which is currently almost nonexistent in China (for more detailed information on
input items, refer to Table 3.2).

Nominal cost figures are converted into real value using CPI deflators.  Figure
2.3 depicts the real total variable cost of producing rice in two regions of China on
a mu (0.16 acre) basis for the period of 1980-2002.  Both regions tend to show
similar historical trends of variable costs.  Historical per mu costs increased until
1998 and began to fall since then.  Even though both regions show similar trends,
variable costs in the Northeast China are much lower.  For the last decade, variable
costs fluctuated between 300-350 yuen in the Northeast and between 380-460 yuen
in other parts of China (all in constant yuen based on year 2000).  On average,
variable costs in the Northeast for this period are about 75% of the variable cost in
non-northeast area.

To further examine the variable costs, Figure 2.4 presents various components
of variable costs for the period 1980-2002.  In the non-northeast region, all input
costs increased until 1998 and declined.  However, no such trend was observed in
the northeast region with high year-to-year fluctuation in input expenses.  For both
regions, labor costs account for the highest share among all inputs, ranging
between 40-45 percent for the non-northeast region and between 28-37 percent in
the northeast region for the last decade.  This indicates that any exogenous shocks
that may affect labor use, such as a labor-saving technical change, may be an
important component in the determination of production costs.

  
Total variable costs are also calculated per unit of output (jin) and presented in

Figure 2.5.  Variable costs per output differ significantly.  Given higher yields in
the Northeast, the difference in per output costs between these two regions is wider
than the difference in per land costs.  The cost of the Northeast is about two thirds
of the non-northeast cost.  This difference seems to be stable since 1995.

Total production costs:  In addition to variable costs, the total production cost
includes overhead costs and the land cost.  In China, land costs are not explicit and



12

land costs are usually included in the overhead costs.  Overhead costs (excluding
land) include components such as taxes, fees, marketing costs, management costs.
In general, taxes and fees include costs attributable for land.  Overhead costs have
been increasing over time and ranging around 28-72 yuen/mu in the northeast
region and 15-73 yuen/mu in the non-northeast region over the time period
examined.  In the recent years, overhead costs have been similar in both regions.
For the last three years, the average overhead cost was 60 yuen in the northeast
region and 59 yuen in the non-northeast region.

Including the overhead cost in the total variable cost, figures 2.6 and 2.7 present
the historical trend of total costs on a basis of land and output, respectively.  In the
recent decade, both land and output based trends show a similar pattern—
production costs are declining.  This declining trend is more obvious for the non-
northeast.  As is shown in figure 2.4.2,  one important factor contributing to this
declining trend is constantly falling labor costs.   It is difficult to predict whether
this trend will continue and if so, how long it would continue.

To gain some insight on this issue, we investigated the labor input use and prices.
In both regions, labor use declined drastically over the two decade period.  Labor
use in the Northeast (in the non-northeast) declined from 29 (33) days/mu in 1980
to 9.5 (14.4) days/mu in 2002.  Compared to labor use in 1980, only one third of
labor is used per mu in the Northeast and only 40% in the non-northeast. On the
other hand, the real wage increased almost 4 times.3  The real wage increased
faster than the decline in labor quantity.  The recent declining trend of labor
expenditure (which is most obvious in the non-northeast, figure 2.4.2), after it
peaked in 1997, is mostly due to the continuously falling labor quantity with
relatively sluggish wages.  This indicates that labor quantity likely continue to fall
in the future.  But, the net effect on the production cost depends on the movement
of wage, which is also linked closely to the labor demand from the industrial sector.

                                                
3 The nominal wages between 1980 and 2002 went up from 0.8 to 11 Yuens/day at the national

level.  Applying the CPI deflators of 108 in 1980 and 399 in 2002, the real wage in 2002
becomes 3.72 based on the wage in 1980.
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Figure 2.1 Map of China
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Figure 2.2  China’s Japonica Rice Regions
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Figure 2.3 Total Variable Cost Per Land (mu) -China
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Figure 2.4.1 Input Expenditures - Northeast China
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Figure 2.4.2 Input Expenditures-Non Northeast China
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Figure 2.5 Total Variable Cost Per Output (jin) - China
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Figure 2.6 Total Cost Per Land (mu) -  China
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Figure 2.7 Total Cost Per Output (jin)-  China
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III.  Country Comparison of Production Cost

Our primary purpose of the analysis in this section is to evaluate the relative cost
competitiveness of each country in the current or near future period.  Thus, to
reflect the recent production situations, analysis in this section uses the data
including only the last three years of our data period, 2000-2002.  Nominal costs
are first converted into dollar values each year, using the official annual exchange
rate of each country.  Given the short time period of three years considered here, in
this analysis we use nominal figures but converted into common currency, dollar.

The three year average is computed for each cost item, and country summaries are
presented in Figures 3.1 and 3.2 on a land basis and an output basis, respectively.  More
detailed input specific information and Data supporting these figures are presented in Table
3.1.  In this country comparison, China is represented by the two separate regions.  (We did
not aggregate the two regions given China’s Japonica area is vastly large and diverse.)

Figure 3.1 indicates that the northeast of China has the lowest cost of producing
Japonica rice, other parts of China has the next lowest, and followed by California
and Korea.  The US costs per 10a (both variable and total costs) is more than
double the Chinese costs, and the Korean total cost is about twice the California
cost, but the variable cost in Korea is less than twice that of the U.S. (because the
relative cost of land is much higher in Korea than in the U.S.).

Comparing the cost item by item between China and the US (table 3.2), fertilizer,
chemicals, custom services, labor, seed, irrigation, and capital related costs are all
substantially lower in the Northeast than in California.  This is almost true also
with the non-northeast, except for labor due to the extensive use of manual labor in
rice production.

There are three issues related to cost competitiveness of Chinese rice production.
First, it is important to note that there is no explicit land cost included in Chinese
costs.  It is likely that the land costs are currently kept in lower bound through
government taxes and fees.  Once these restrictions are relaxed, it is likely that the
free market land rentals will likely be higher.  Second, as China’s economy is
growing rapidly, wages will beat up and there will be greater pressure of labor
costs.  The last consideration is the exchange rate.  Our study uses a fixed
exchange rate, which is currently adopted in China.  It is difficult to evaluate how
accurately the fixed rate reflect the market situation, and the exchange rate effect
can bias the Chinese cost competitiveness either upward (if actual market rates are
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lower) or downward (actual market rates are higher).  This implies that if the actual
market rates are higher (which could be the likely outcome in the situation of
official fixed rate policy), the Chinese cost competitiveness could be actually
higher and what is estimated here can be considered as a lower bound.4  These all
indicates that the future cost competitiveness of Chinese Japonica rice production
is closely related to the government’s land policy (or in general the openness of
their market policy), growth of the industrial sector, and their policy towards
foreign exchange rates.

Figure 3.1 Cost Per Land (2000~2002 average)
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Figure 3.2 Cost Per Output (2000~2002 average)
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4 An informal investigation indicates that there is not much difference between the official rate

and the black market rate.  A slight premium in the black market rate is related to the need for
no paper work in the black market transaction.
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IV.  Demand for and Supply of Japonica Rice and Rice
Quality in China

China may grow as a high-quality japonica exporter to Japan, Korea, Taiwan,
Turkey and Jordan.  Such analysis involves both supply and demand for quality
and quantity of japonica rice within China.  This is more so given the quantities
involved are significant compared to current world trade, but absolutely tiny
compared to total rice production in China.  This implies that domestic demand
and supply situations may dictate the role of China in the world market.  Two
scenarios are equally likely.

1. China’s own domestic demand for high-quality japonica grows rapidly, its
production just barely keeps up with that demand.  This is a profitable
market for China’s producers and the quality demands within China are just
within their reach but they are not able to competitively meet the demands
for reliability from the export markets listed.

2. Although the domestic demand for japonica rice grows rapidly, producers
and exporters in China (partly with investment from importers) are able to
reserve some of the expanded production base for producing high-quality
japonica rice for export.  If China can keep 10% of the expanded
production base for exports, this arithmetic means China could place 2
million tons of exports into the high-quality japonica export market,
approximately doubling world exports of high quality japonica rice.

The likely outcome would be determined by many factors.  Such factors are
discussed in detail below.

a. Demand for quality rice within China

Changes in income will drive most changes in demand (Huang, Rozelle and
Rosegrant, 1999).  According to a study by Rozelle et al., the propensity of most
consumers to purchase high quality rice as incomes increase is positive (about a 2 to 3
percent increase in demand for a 10 percent rise in income); the propensity with
income growth to consume low quality rice appears to be negative.  As China’s
overall economy continues to grow, there will be a continued strong surge in the
demand for high quality rice in China.

In China, most consumers of high-quality rice have a similar profile:  they are
young, well-educated, live in the larger cities, and work in high-paying professional
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jobs, frequently in firms associated with joint ventures or foreign owners.  Those that
buy high quality rice have several distinct buying habits that may lead to them
consuming high-quality rice:  they eat out and they tend to shop in the most rapidly
growing retail institution in urban China, the supermarket.  In rural areas, especially in
areas in the Yangtse River Valley, it is the richer households that consume higher
amounts of japonica rice.  In other words, higher income in rural areas lead to higher
demand for higher qualities of rice.  According to the survey done by Rozelle et al.,
consumers at the very high end will pay up to twice to three times as much for the
highest quality of rice.  While regular consumers may pay 2 to 3 yuan/kg, the high
income quality-driven consumers pay more than 10 yuan/kg at retail.  This segment of
the market is small but is growing, albeit slowly.

It is not certain whether China can continue provide high quality rice to
domestic consumers at competitive prices.  Much of the high-quality rice is grown
in the northeast and that is not the area where the biggest high income population
is growing, so transport cost is a critical issue.

b.  Supply of quality rice

China continues to have some quality and reliability problems throughout its
grain system.  This is particularly important for rice.  When the state completely
dominated grain trade, little effort was put on quality milling, timely handling, and
careful storage.

However, as the demand for quality within China has grown and continues to
grow with income, and as the food system has become increasingly commercial
and private, the food system will continue to adapt to provide what customers
within China and outside China demand (Huang, Rozelle and Rosegrant).  The
ability of the research system to adapt and produce the varieties that are asked of it
is unparalleled in the developing world.  The transformation of the milling industry
in China has been rapid and comprehensive.

c.  Possibility of China as an importer

The highest quality japonica is from the Northeast and the lower quality japonica is
produced from the coastal provinces in the lower Yangtze basin near Shanghai
(Jiangsu, Anhui and Zhejiang).  Most of the rise in the lower Yangtze basin has come
at the expense of indica rice.  There are almost certainly physical limitations to future
increases in sown area
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The rising demand for high quality japonica rice in the affluent Shanghai area and
surrounding cities (e.g., Hangzhou and Nanjing) and limited local production mean
that there may be a regional market emerging for high quality imports of japonica.
Several factors make this a possibility.  Most of the consumption in Shanghai has been
coming from the local production area and the scope for further production gains for
high quality japonica may be limited.  Further, the rise in demand in the north may be
enough to absorb the increase in japonica in the Northeast.  Further, the cost of
shipping rice to Shanghai either from, say, Heilongjiang is considerable.  The price of
shipping rice from Heilongjiang to Dalian is 200 yuan per ton (or about 25 dollars per
ton); the price of shipping rice from Dalian to Shanghai by ship is 100 yuan per ton (or
another 12 dollars per ton).  If one can assume that all of the handling of rice in the
wholesale markets and ports in Dalian is around 10 dollars per ton, then the total per
ton cost of getting grain from Heilongjiang to Shanghai could be 25+12+10 = 47
dollars per ton (Sumner et al.).

d. Price competitiveness

China produces and sells a variety of qualities.  While it exports some very low
quality milled rice to markets in the middle east and Africa, it sells middle quality rice
to Korea and Japan on a paddy or brown rice basis.  These exports are on a
competitive basis.

China’s rice prices (adjusted for quality) are very near world prices of rice.
Although it is very hard to compare prices across countries, the price of rice in China’s
main centers of production (Dalian) and in, say, California (Sacramento) seem quite
similar.  For comparable quality of rice, Chinese domestic prices are similar to
California prices (quality in California has some range but the middle quality
“Calrose” is the standard).  For example, according to the government’s price
reporting service, the price of rice (medium grain, no. 1, 4 percent brokens) in
Sacramento was $US243/ton; according to interviews, the price (on medium grade
Japonica) in the wholesale market in Dalian during the same period was between
$US241 to $US264 using formal exchange rates (Sumner et al., 2001).  During
harvest when the wholesale price of japonica rice in Dalian was 2.00 to 2.40 yuan/kg
which is between US$ 241 to 264/ton (wholesalers were also selling low quality rice
that has been in stocks for 2 years for 1.60 to 1.80 yuan/kg).  There is high competition
in both wholesaling and retailing, that the average gross margin between the wholesale
market and retail sites is between 5 and 15 percent.  This accords with observations on
prices; rice was being sold in retail markets for 2.10 yuan/kg to 2.90 yuan/kg.
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Since quality rice is produced mostly in the northeast, China’s position on price
competitiveness also depends on transportation cost within the country.  The
advent of trucking as an industry and small and flexible ocean-going cargo vessels
appears to be leading to rapidly falling transaction costs (though costs remain
relatively high on a per ton per kilometer basis).  It will be particularly true given
China has been experiencing a rapid change in infra structure.

e.  Emergence of GM rice

China also has created a number of genetically modified (GM) rice varieties that
may be commercially planted (Huang et al.).  Some of the new technologies,
however, would significantly reduce the cost of production of rice production in
China (e.g., there are varieties that are resistant to leaf folder and plant hopper, two
of China’s greatest pests).  Hence, observers should continue to watch for what
happens in this area.  Certainly, releasing GM rice would increase the prospects of
Chinese exports.  But, acceptability of GM rice by importing countries is not
certain and will be an important factor to determine the outcome of the future GM
rice.

China’s research system has done a lot in the past to keep its farmers
competitive.  With the aid of investment from Japan and South Korea, it may be
that future increases in total factor productivity will keep up with past, and this will
make the second scenario more likely.
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PART 1. Appendix

Tables below provide the data that were used to construct figures (table numbers
match with figure numbers).

Table 1.1 Harvested Acres of Rice Land in California: 1975-2002
Year Harvested Acres Year Harvested Acres
1975 525 1989 410
1976 399 1990 395
1977 308 1991 356
1978 490 1992 394
1979 522 1993 437
1980 565 1994 485
1981 593 1995 465
1982 535 1996 500
1983 328 1997 516
1984 450 1998 458
1985 390 1999 505
1986 360 2000 548
1987 370 2001 471
1988 425 2002 528

Table 1.2  Per Acre Yield (lb) in California: 1975-2002
Year Harvested Acres Year Harvested Acres
1975 5750 1989 7900
1976 5520 1990 7700
1977 5810 1991 8500
1978 5220 1992 8500
1979 6520 1993 8300
1980 6440 1994 8500
1981 6900 1995 7600
1982 6700 1996 7490
1983 7040 1997 8250
1984 7120 1998 6850
1985 7300 1999 7270
1986 7700 2000 7940
1987 7550 2001 8170
1988 7020 2002 8140
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Table 1.3  Total Variable Cost per Land (Acre) in California: 1975-2002

Year Per Acre Yield(1b) Year Per Acre Yield(1b)
1975 640.5 1989 608.0
1976 602.7 1990 595.3
1977 559.4 1991 593.0
1978 544.0 1992 630.6
1879 560.9 1993 637.2
1980 587.1 1994 648.4
1981 599.4 1995 639.0
1982 598.0 1996 659.1
1983 569.5 1997 671.3
1984 581.4 1998 616.3
1985 573.4 1999 633.1
1986 585.6 2000 581.0
1987 572.3 2001 602.8
1988 586.9 2002 569.2

* 2000 real dollar

Table 1.4 Input Expenditures per Acre in California: 1990-2002

Year Fertilizer +chemical
($/ Acre)

Capital
($/ Acre)

Custom
($/ Acre)

Labor
($/ Acre)

1990 116.7 83.9 66.6 113.0
1991 115.1 84.8 65.9 110.5
1992 135.1 100.9 93.8 81.6
1993 136.1 110.7 94.7 77.6
1994 139.3 115.1 96.5 76.4
1995 155.0 115.3 92.2 74.0
1996 160.6 117.6 92.8 77.8
1997 157.0 118.6 92.9 80.8
1998 153.2 110.3 88.1 80.9
1999 148.9 116.8 91.1 83.2
2000 136.9 93.2 96.3 88.5
2001 140.6 96.6 92.3 90.0
2002 126.5 96.6 83.4 91.1

* 2000 real dollar
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Table 1.5  Total Variable Cost per Output (cwt) in California: 1975-2002

Year Total Variable Cost  ($/cwt) Year Total Variable Cost  ($/cwt)
1975 11.1 1989 7.7
1976 10.9 1990 7.7
1977 9.6 1991 7.0
1978 10.4 1992 7.4
1879 8.6 1993 7.7
1980 9.1 1994 7.6
1981 8.7 1995 8.4
1982 8.9 1996 8.8
1983 8.1 1997 8.1
1984 8.2 1998 9.0
1985 7.9 1999 8.7
1986 7.6 2000 7.3
1987 7.6 2001 7.4
1988 8.4 2002 7.0

* 2000 real dollar

Table 1.6 Rental Price per Acre in California: 1975-2002

Year Rental Price  ($/Acre) Year Rental Price  ($/Acre)
1975 261.84 1989 171.98
1976 201.12 1990 127.99
1977 266.47 1991 131.68
1978 183.23 1992 144.09
1879 320.87 1993 153.00
1980 295.61 1994 172.13
1981 255.41 1995 199.14
1982 162.22 1996 231.74
1983 192.16 1997 244.39
1984 164.18 1998 249.66
1985 155.84 1999 254.02
1986 101.17 2000 197.02
1987 111.61 2001 198.82
1988 150.75 2002 195.95

* 2000 real dollar
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Table 1.7 Total Cost per Land (Acre) in California: 1975-2002

Year Total Cost  ($/ Acre) Year Total Variable Cost  ($/cwt)
1975 1015.6 1989 873.8
1976 916.6 1990 823.8
1977 934.2 1991 820.0
1978 835.4 1992 911.0
1879 999.7 1993 945.2
1980 1007.1 1994 986.0
1981 963.7 1995 1006.7
1982 883.9 1996 1054.8
1983 884.5 1997 1090.2
1984 878.0 1998 1045.9
1985 835.2 1999 1029.6
1986 765.7 2000 821.6
1987 759.6 2001 845.3
1988 831.0 2002 808.7

* 2000 real dollar

Table 1.8 Total Cost per Output (cwt) in California: 1975-2002

Year Total Cost  ($/cwt) Year Total Cost  ($/cwt)
1975 17.66 1989 11.06
1976 16.60 1990 10.70
1977 16.08 1991 9.65
1978 16.00 1992 10.72
1879 15.33 1993 11.39
1980 15.64 1994 11.60
1981 13.97 1995 13.25
1982 13.19 1996 14.08
1983 12.56 1997 13.21
1984 12.33 1998 15.27
1985 11.44 1999 14.16
1986 9.94 2000 10.35
1987 10.06 2001 10.35
1988 11.84 2002 9.93

* 2000 real dollar
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Table 2.1 Total Variable Cost per Land (mu) in China: 1980-2002

Year
Northeast

China
(yuan/mu)

Non Northeast
China

(yuan/mu)
Year

Northeast
China

(yuan/mu)
Non Northeast

China
(yuan/mu)

1980 238.48 239.68 1992 309.47 345.29
1981 239.16 272.93 1993 313.75 362.50
1982 241.20 250.94 1994 322.83 418.38
1983 246.02 241.45 1995 352.97 440.37
1984 298.22 273.45 1996 353.82 458.85
1985 257.19 262.55 1997 350.34 459.06
1986 240.63 251.97 1998 317.09 435.50
1987 270.98 282.04 1999 309.51 425.85
1988 257.85 294.02 2000 336.65 402.41
1989 270.08 304.23 2001 291.46 390.28
1990 288.41 317.76 2002 310.68 382.49
1991 307.95 325.01

* 2000 real Yuan

Table 2.2.1 Input Expenditures per mu in Northeast China: 1980-2002

Year Labor
(yuan/mu)

Fertilizer +chemical
(yuan/mu)

Capital
(yuan/mu)

1980  85.85 52.66 47.29
1981  95.73 51.03 38.52
1982  80.34 57.62 43.14
1983  78.35 65.54 46.13
1984  97.88 73.68 66.55
1985  76.14 66.53 60.91
1986  70.41 55.29 59.14
1987  85.75 69.78 60.07
1988  75.91 64.52 59.80
1989  79.12 67.81 60.65
1990  81.46 72.64 63.07
1991  77.66 81.72 75.23
1992  84.50 77.06 63.86
1993 104.75 79.83 58.45
1994 117.54 76.98 57.24
1995 109.61 95.46 62.34
1996  97.91 92.74 67.27
1997 110.60 86.59 69.16
1998  92.20 79.97 63.90
1999  90.10 83.06 59.70
2000 124.36 74.54 61.89
2001  90.39 69.63 60.35
2002 104.08 73.32 55.69
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* 2000 real Yuan
Table 2.2.2 Input Expenditures per mu in Non Northeast China: 1980-2002

Year Labor
(yuan/mu)

Fertilizer +chemical
(yuan/mu)

Capital
(yuan/mu)

1980 97.72 77.62 32.28
1981 128.34 72.90 32.74
1982 100.33 80.78 33.27
1983 90.60 76.26 33.19
1984 111.41 83.35 33.36
1985 108.98 76.50 34.16
1986 101.88 73.12 33.28
1987 124.56 78.96 35.20
1988 120.44 88.68 35.92
1989 117.52 93.53 38.53
1990 121.28 98.03 38.41
1991 119.94 98.53 45.25
1992 127.03 97.41 52.08
1993 152.71 91.75 49.55
1994 159.69 110.64 58.51
1995 169.65 123.08 57.27
1996 196.25 127.50 52.37
1997 211.16 111.60 57.27
1998 201.12 107.28 56.98
1999 185.06 106.62 60.27
2000 180.87 93.91 61.25
2001 174.45 99.02 56.87
2002 157.51 99.23 56.60

* 2000 real Yuan

Table 2.3 Total Variable Cost per Output (jin) in China: 1980-2002

Year Northeast China
(yuan/jin)

Non Northeast
China

(yuan/jin)
Year Northeast China

(yuan/jin)
Non Northeast

China
(yuan/jin)

1980 0.40 0.40 1992 0.36 0.40
1981 0.40 0.46 1993 0.36 0.41
1982 0.34 0.35 1994 0.36 0.47
1983 0.31 0.31 1995 0.41 0.51
1984 0.37 0.34 1996 0.38 0.50
1985 0.34 0.35 1997 0.37 0.49
1986 0.29 0.30 1998 0.33 0.45
1987 0.35 0.36 1999 0.32 0.44
1988 0.32 0.36 2000 0.37 0.44
1989 0.33 0.38 2001 0.31 0.41
1990 0.33 0.37 2002 0.32 0.40
1991 0.35 0.37
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* 2000 real Yuan
Table 2.4 Total Cost per Land (mu) in China: 1980-2002

Year Northeast China
(yuan/jin)

Non Northeast
China

(yuan/jin)
Year Northeast China

(yuan/jin)
Non Northeast

China
(yuan/jin)

1980 266.48 256.26 1992 375.66 389.24
1981 266.79 288.42 1993 370.78 417.60
1982 271.62 269.63 1994 388.89 470.61
1983 275.14 263.14 1995 415.51 507.34
1984 347.54 298.42 1996 431.14 525.29
1985 313.94 294.24 1997 424.66 518.47
1986 290.47 281.65 1998 388.89 498.62
1987 320.10 313.69 1999 376.84 498.73
1988 310.50 327.43 2000 399.24 466.77
1989 328.61 342.79 2001 355.51 452.54
1990 347.96 355.13 2002 363.85 432.83
1991 390.06 366.45

* 2000 real Yuan

Table 2.5 Total Cost per Output (jin) in China: 1980-2002

Year Northeast China
(yuan/jin)

Non Northeast
China

(yuan/jin)
Year Northeast China

(yuan/jin)
Non Northeast

China
(yuan/jin)

1980 0.45 0.43 1992 0.43 0.45
1981 0.45 0.49 1993 0.42 0.47
1982 0.38 0.37 1994 0.43 0.52
1983 0.35 0.33 1995 0.48 0.59
1984 0.44 0.37 1996 0.47 0.57
1985 0.42 0.39 1997 0.45 0.55
1986 0.35 0.34 1998 0.40 0.51
1987 0.41 0.40 1999 0.39 0.51
1988 0.38 0.40 2000 0.44 0.51
1989 0.41 0.42 2001 0.37 0.47
1990 0.40 0.41 2002 0.38 0.45
1991 0.44 0.42

2000 real Yuan
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Table 3.1 Summary of Cost Comparison (2000~2003 average)

Unit Korea California North East
China

Non-
northeast

China

Fert.+Chem. $/10a 40.38 33.95 13.58 18.25

Custom operation $/10a 4.21 22.86 0.00 0.00

Labor $/10a 93.90 22.67 19.90 32.02

Other Variable Costs $/10a 13.48 42.00 14.02 12.20

Captial $/10a 66.53 24.09 11.11 10.91

Interest (for operating expenses) $/10a 20.91 1.85 0.00 0.00

Total variable cost per land $/10a 239.41 147.41 58.61 73.38

Total variable cost per output $/kg 0.35 0.16 0.08 0.10

Overhead $/10a 0.00 10.99 11.23 11.05

Rent $/10a 198.58 49.77 0.00 0.00

Total cost per land $/10a 437.99 208.17 69.84 84.43

Total cost per output $/kg 0.64 0.22 0.10 0.12

Yield (Rough Rice) kg/10a 687.04 926.53 711.01 732.17



31

Table 3.2 Detailed Cost Information (2000~2003 average)

Unit: dollar/10a

Korea California North East
China

Other
China

Variable cost
Fertilizer 19.43 14.37 11.25 14.25
Chemicals 20.95 19.59 2.33 3.99
Custom 4.21 22.86
Labor 93.90 22.67 19.90 32.02
Seed 7.98 6.18 2.49 3.38
Fuel 2.27 9.88 0.17 0.19
Water 0.52 10.29 8.27 6.84
Other variable cost 2.71 15.65 3.09 1.14

Capital
Capital replacement 66.50 19.86 8.14 8.16
Repairs 4.22 0.51 0.76
Animal 0.03 2.46 1.99

Interest on operating capital 20.91 1.85
Total variable cost 239.41 147.41 58.61 73.38
Overhead

Taxes 0.00 6.07 4.48 4.58
Fees 0.00 4.92 5.45 5.16
Selling/marketing cost 0.93 0.93
Management 0.36 0.38

Rent 198.58 49.77
Total cost 　 437.99 208.17 69.84 84.43
Total variable per output ($/kg) 0.35 0.16 0.08 0.10
Total cost per output ($/kg) 0.64 0.22 0.10 0.12
Output price  ($/kg) 1 1.19 0.12 0.14 0.15
Yield   (kg/10a)2 687.04 926.53 711.01 732.17
Revenue (kg/10a) 816.27 106.92 97.62 107.61

1. Rough rice, Farmers’ selling price
 The price of rough rice in Korea is estimated from the price of milled rice (by using the

conversion ratio of rough to milled rice, 0.72).  Without considering processing costs, this price
may overestimate the price of rough rice.
2. based on rough rice.
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PART 2

Economic Effects of Trade Policy Adjustments
in the World Market for Japonica Rice

Introduction

Global developments in the market for japonica rice are of growing interest in
South Korea, just as developments in South Korea are of growing interest to
market participants outside Korea.  In 1995 Korea began to implement its World
Trade Organization (WTO) commitments under the Uruguay Round.  The amount
of market access into Korea is currently about 200,000 metric tons—a quantity that
is not insignificant in the relatively thin export market for japonica rice.  Because
of the Korean interest in the global market for japonica rice, this paper explores
some important relationships in that market and considers the likely impacts of
some potential policy adjustments.

About 400 million tons of rice are produced and consumed globally each year.
About 60 percent of that is produced and consumed within India and China.
Residents of Indonesia and Bangladesh produce and consume another 15 percent
of global rice supply.  Thus, 75 percent of world rice is grown and consumed in
places where it evolved as the staple food.  Given the relatively low incomes
among the world’s rice farmers, a significant proportion of world rice production is
still consumed on the same farm where it is produced.  The amount of rice that
trades across national borders, currently about 25 million metric tons is only about
six percent of world rice production.

Among the top eight rice producing countries, japonica rice is produced in
significant amounts only in China.  Global japonica rice production is not known
precisely, but we estimate global japonica output is between 50 million tons and 60
million tons per year.  China is by far the largest producer and consumer of
japonica rice supplying and using more than half the global total.  Japonica
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production and consumption have been a growing share of rice supply in China for
several years.

China maintained unilateral trade restrictions until joining the World trade
Organization in 2003 and imports of japonica rice continue to be relatively
restricted in such places as Japan, Taiwan and Korea, even by the standards of
world agricultural trade.  These facts have meant that the amount of japonica rice
that trades in international markets is also a small share, about 5 to 6 percent, of
the total world supply of japonica rice.  These conditions reinforce the importance
of Korea in the japonica market.

World agricultural markets are entering another key period of policy adjustment.
The WTO framework agreement under the current Doha Development Agenda
(DDA) negotiation, which was signed in August 2004, means that a plan for
completing this round of negotiations is at hand.  In the agriculture negotiations,
detailed specifications of export subsidy, import access and domestic support
commitments are to be developed during 2005.  When completed, these
specifications will set the path for policy adjustments to be implemented over the
following six to ten years.

This paper reviews the market and policy situation and outlook for japonica rice
on a global basis.  We describe briefly the most important current policies that
affect international trade in japonica rice.  We also examine some alternative
policy scenarios that reflect potential outcomes of the DDA and the negotiations
for additional access that Korea recently completed with its trading partners.  In
particular, we consider likely global market effects of expansion of access into the
market in Japan and reduced subsidy for japonica rice (among other crops) in the
United States.

I. The Global Policy Situation on Japonica Rice Trade

Now that China and Taiwan are members of the World Trade Organization,
policies of all the major participants in the market for japonica rice are governed
by WTO agreements and rules.  Thus this brief review of global rice policy may be
placed in the context of WTO agreements and negotiations.

With the end of the 10-year period since the WTO was formed, 2005 marks the
first year in which Uruguay round import commitments have been fully
implemented.  In 2004 Japan was committed to provide access for about 0.68
million metric tons under a “low” tariff.  Japan applies a prohibitively high tariff to
any potential imports above this quantity.  Japan imports from a variety of sources,
but traditionally has imported almost half of its total from California.  South Korea
was committed to provide access for import about 0.2 million metric tons under its
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rice quota.  Korea has also imported from a variety of sources in recent years
including from the United States and China.  Little, if any, imported rice has
entered the normal marketing channels for table rice in either Japan nor Korea.

Under their accession agreements for membership in the WTO China and
Taiwan provided TRQ access to their domestic markets and agree that some
portion of the potential imports would be handled outside the state trading
enterprise system. As a part of its accession commitment scheduled imports by
Taiwan, as set by its WTO accession agreement, are about 127 million metric tons.
Even though the percentage rate of import is higher than Korea and Japan, this
total is very small relative to Japan or Korean imports or to exports from the
United States or Australia.  The access agreement for China included separate
commitments for japonica rice in the form of a tariff rate quota, but the quantities
specified have not been binding and are not expected to be binding over the next
several years.

II. The Global Policy Outlook:  the DDA round of WTO
negotiations

In 2005, the global WTO negotiations, the Doha Development Agenda (DDA),
continue with renewed thrust, given the “framework agreement” signed in August
in Geneva and subsequent affirmations of the major negotiating countries and
coalitions (WTO, 2004).  That agreement and the negotiating positions of each
WTO member have set parameters and expectations for an agreement on
modalities that is scheduled to be complete at the December 2005 ministerial
meeting in Hong Kong (WTO, 2005a).  The period since August has been spent on
technical issues such as converting specific tariffs into ad valorem equivalents.
The other major issues have been building political consensus for substantial
subsidy and trade barrier reductions across all commodities.  The emergence of the
G20 coalition (including Brazil, China, and India, and others) as a force for market
opening and subsidy reduction has encouraged more rather than less ambition for
the agricultural negotiations.

a. Trade Policies
The framework promises gradual elimination of subsidies on commercial

exports, including indirect export subsidies associated with export credit
guarantees, state trading enterprises and food aid.  On import access, the DDA
framework schedules a less complete liberalization.  These agreements and current
negotiating positions of important negotiating coalitions suggest that the highest
tariff rates will be reduced most with the highest bound tariff rates declining by 50
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percent or more (a so-called Swiss formula approach).  This approach will be
applied in “bands” rather than as a single formula.  Tariff rate quota (TRQ)
quantities will also be expanded.  Doubling of small access quantities under TRQs
may be likely outcomes.  The access negotiation will consider formula reduction
rates and which products belong in which reduction categories.

Smaller tariff cuts and slower expansion of the quota quantities for tariff rate
quotas will be allowed for sensitive products.  Each country will be allowed to
declare a limited number of sensitive products, but these will not be exempted
from access improvements. The market access expansion in developing countries
is likely to be limited for many commodities.  Smaller increases in access will be
required for developing countries under the special and differential treatment
provisions.  Developing countries will also be allowed to declare a limited number
of special products for which less access improvement will be required.  Japonica
rice will be proposed for the “sensitive” or “special” categories by some countries,
but others will urge as much market opening as possible.

b. Domestic Support Programs
Finally, as expected, debate over domestic support programs has raised many

issues and proposals and the suggested schemes to deal with these programs are
almost as complex as the programs themselves.  The bottom line is likely to be
some tightening of what payments can be considered exempt from reform (green
box) and some allowance for programs that are more than minimally trade
distorting yet do not contribute to production as much as full production subsidies
(blue box).  With those changes, there will likely be limits on overall subsidies in
the less distorting category (blue box) and substantial cuts in the category of
subsidies that are considered most trade distorting (amber box).  Progress on the
details of this reform plan is likely to come throughout 2005, with a basic
agreement on many specifics by the end of the year and a final deal in 2006.

The access barriers among the major importers limit imports quantitatively and
mean that domestic subsidy programs in those countries have little if any effect on
international trade.  That is, in both Japan and Korea, domestic support provided to
the rice industry may affect domestic production, domestic price, farm income or
other variables in the domestic economy, but these programs do not affect the
amount of rice imported and thus do not affect the world market.  This will be true
so long as the import quotas remain binding.

Among significant exporters of japonica rice, China, Australia and Egypt have
no significant domestic subsidies for rice.  However, the United States does have
major subsidies for rice that are similar to those for other major field crops such as
cotton, corn, barley, sorghum, wheat and soybeans.  The United States does not
provide significant production subsidy for fruits, tree nuts, vegetables, seed crops,
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wild rice, irrigated pasture or hay.  This is important because these are significant
alternative crops in the japonica rice-growing region of California.

The negotiations and the settlement of the recent WTO dispute over cotton
together imply that substantial reductions in trade distorting subsidies will result
from the negotiations (WTO, 2005b).  The negotiating positions suggest that cuts
in the aggregate measure of support by 50 percent or more are likely.  In addition,
there will be shift of some subsidy programs into less production distorting forms.
For japonica rice the subsidy reductions in the United States are particularly
important.

The U.S. subsidy programs are complex and include a number of features that
were renewed and adjusted in 2002 (Sumner, 2003).  The outlays on the rice
subsidy vary inversely with market prices from year to year.  Average outlays on
major payment programs for rice (currently the direct payment program, the
counter-cyclical payment program and the marketing loan program) have been
roughly equal to market revenues.  In low-price years, revenue from government
support has exceeded market revenue by a substantial margin.  In high-price years,
the market revenue exceeds government payments on the rice program.

A significant share of the payments made under the various rice programs is tied
to rice production only indirectly and provides limited incentives for rice
production.  However, limitations on what is planted on rice land to maintain
eligibility, updating of the base used for payments and risk and liquidity
considerations mean that even partially “decoupled” payments do have production
effects.  The recent WTO dispute over the U.S. cotton program may be relevant to
how these programs are evaluated.  The panel ruling on the cotton case raises
questions about whether these programs can be considered “minimally” trade
distorting or whether they can be considered “not product specific”.  Nonetheless,
there is no question that the direct payments and counter-cyclical payments
provide less incentive for rice production than would a rice-specific production
subsidy or than that the marketing loan program does, especially in crop years
when the international market price is expected to be relatively low.  For the part
of U.S. subsidies that are tied to rice production more loosely, the negotiations
(and settlement of the cotton dispute) are likely to imply some adjustments, even
though production impacts may be small.

However, the bottom line is that the U.S. rice program, especially the marketing
loan program, does stimulate rice production and if the program were removed or
reformed the United States would produce less japonica rice.  Since japonica rice
has very high levels of protection in several countries and very high rates of
subsidy in the United States, Japan and Europe, these WTO-induced subsidy
changes are likely to imply significant effects on production and trade.
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III. Analysis of potential policy adjustments in japonica rice

We next consider some potential adjustments in global rice policy that move the
market in the direction of lower subsidies and additional market access over the
next decade.  In order to simulate impacts of these policy adjustments we develop
a model and implement that model using baseline projections for the “constant
policy” scenario.  We then compare outcomes under alternative potential policies.

a. A simulation model applicable to policy adjustments in japonica rice
To represent the essential features of world japonica markets, while keeping the

model simple, each country or group of countries trading japonica rice in the world
market is set as either a net importer or net exporter.  For each market participant,
input and output markets are specified with a series of supply and demand
functions, and then the market adjustments in response to the introduction of an
alternative policy are described.  In modeling these adjustments, we use a partial
equilibrium displacement model specified in log linear form.  The basic framework
is due to Muth (1964).  Subsequent elaborations to multiple input and output
markets are found in Sumner et al. (1999), Alston et al. (1995), Gardner (1990),
and Hertel (1991).

In the context of world japonica rice, trade liberalization mainly centers on
relaxing restrictive border policies of some major importers.  The policy
instruments used to represent trade liberalization for japonica rice include
minimum access quotas for rice and ad valorem tariffs on imported rice.  We
assume there are no major relevant border measures in the exporting countries.
However, our model allows the possibility of domestic subsidies for rice
production for exporters.

We use the following notational convention.  Superscript i denotes an importer or
exporter and w represents the world.  There are I number of countries or groups of
countries.  Of these, there are iq number of net importers and (I- iq) net exporters.
These importers are differentiated into those, i=1,… it, that impose tariffs on imported
rice, and the rest, i= it+1,…, iq, that import rice according to the binding quotas.  (Note
that any importers that do not restrict imports are included in the tariff group with a
zero tariff.)  In the context of a single output, rice, we consider three inputs—labor,
material input, and land—denoted as L, M, and K, respectively.

The basic structure of the model is given in equations (1)-(10).
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Equation (1) represents domestic consumer demand for rice, where Di is the
demand for rice in country i, pi is the domestic price for rice, and i

Dz  is a vector of
exogenous variables.  Equation (2) determines the level of rice production in
country i by equating the marginal cost to the farmers’ effective price under the
assumption of perfect competition.  The effective price is the sum of the domestic
price and effective per unit subsidy rate, iμ .5  The total cost is a function of a
vector of input prices, iw , and the level of output, iY .  Equation (3) represents
derived input demand where i

jx  is derived demand for input j devoted to rice
production in country i.  Equations (4) and (5) represent the supply sides of labor
and land inputs in country i, with i

Lz and i
Kz  denoting the vectors of shifting factors

for the supply of labor and land, respectively.  The supply function for material
input is simply given by its exogenous price, guided by an economic principle that,
over an intermediate or long time horizon, changes in quasi-rent are captured by
labor and land, not material input, which is supplied elastically to a single
agricultural industry.  This is particularly true in the case of a partial equilibrium
model and under the relatively competitive input markets.

Equation (6) represents the equilibrium condition in the domestic rice market,
where domestic demand for rice equals total domestic production of rice plus net
imports, IMi, minus net exports, EXi.  Since we employ the net amount for each
county’s trade figure, either IMi or EXi is zero for each i.  Equation (7) determines
                                                
5 This formulation of effective price in equation (2) intends to describe the policy of a county

such as the United States, where substantial domestic subsidies are provided to rice farmers.
Under such a situation, the farmers do not equate their marginal cost to the price, but to their
effective price, in this case, the sum of the market price and the per unit subsidy (when no
subsidies are provided, iμ  equals zero).
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the domestic price of rice for the rice importing countries under the tariff policy,
where pw is the world price and τi is the ad valorem tariff on imported rice.
Equation (8) applies to the countries that import rice under a binding quota, and
defines imports for those countries.  Equation (9) defines the domestic rice price
for the exporting countries.  In these countries, no trade distortion means that the
domestic price facing consumers equals the world price.6   Finally, equation (10)
represents the equilibrium condition for the world market, that is, the total rice
export equals the total rice import.

Totally differentiating equations (1)-(10) and using log differentials to convert
to elasticity form yields the following linear elasticity model.  With the exception
of the carets that denote proportional changes, all notation in equations (1) through
equation (10) applies to equations (1’) through (10’).
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Throughout the equations (1’)-(10’), the following notation is used; iη  and i
jλ

are country i’s demand elasticities with respect to the own price and each of
demand shifting variables; i

pa  and iaμ  are the shares of the market price and

subsidy in the effective price ( iip μ+ ); i
nv  is the cost share of input n; i

jnσ  is the

Allen elasticity of substitution between inputs j and n; i
Ljε  ( i

Kjε ) and i
Lρ ( i

Kρ ) are

                                                
6 With zero tariff, equation (9) is a special case of equation (7), and can be collapsed into

equation (7).  However, we separated price equation (7) and equation (9), for clarity.
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the elasticities representing the changes in the wage (land rental rates) with respect
to each of shifting factors and own quantity; i

Yb , i
IMb , and i

EXb  are the shares of
domestic production, net imports, and net exports, respectively, in country i’s
domestic consumption of rice.  That is, for the net importing countries, the sum of

i
Yb  and i

IMb  is one (with i
EXb =0) and for the net exporting countries, the sum of i

Yb
and i

EXb−  (with i
IMb =0) is one; iω  = 1+ iτ ; ig  and ih  are the i-th country’s

import and export shares in the world market.

b. Empirical implementation
In our implementation of the model just outlined, the world japonica rice market

consists of six units.  China, the United States, and an aggregate of the rest of the
world exporters, ROWX, are net exporters.  Korea, Japan and an aggregate of the
rest of the world importers, ROWI, are net importers.  Each of the ROWs is a
composite of countries.  Note that even though Taiwan is an all japonica producer
and consumer, it is not considered as a separate player in our model.  Taiwan
produces and consumes about one million metric tons of rice (all japonica).  This
total is about one eighth that of Japan, one fifth that of Korea, and about one half
the amount of japonica production of the United States.  Taiwan is also a much
smaller producer of rice than is Egypt, which is a significant exporter of japonica
rice.  Because Taiwan is such a small factor in the global market for japonica rice,
it is reasonable to include Taiwan in the model of japonica rice markets only in the
aggregate of all other importing countries along with Turkey, Jordan and others,
rather than to include Taiwan separately.

To calibrate the above model, we must specify the values of the parameters in
the model.  The parameters include various elasticities and shares in the base
period.  In our policy simulation, we use two base periods, 2009 and 2014, that
represent the middle and end periods of the 10-year policy implementation period.
The projections to 2009 and 2014 are based on the FAPRI preliminary baseline for
2005.7  However, FAPRI does not provide figures for japonica rice separately.
Thus, in countries and groups of countries that produce both japonica and other
rice, we adjust for various japonica shares to arrive at the numbers presented in
table 1.  For example, we use California values for japonica rice in the United
States and use detailed data from various sources to project the japonica
production and exports from China.  Factor shares are constructed using 2002 data
under the assumption that the same factor shares prevail in the future.8

                                                
7 Source:  http://www.fapri.missouri.edu/BaselineReview2004
8 Data for Korea and the U.S. show that factor shares are relatively constant over the last

decade.
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In assigning the elasticity values, we relied on previous empirical investigations
and when previous studies are not available, we relied on our interpretations on the
most relevant empirical evidence.  In the specification of own Marshallian price
elasticities of rice demand in equation (1’), one consideration important is the
substitution possibility in consumption between japonica and indica rice.  A higher
substitution possibility implies a greater demand response to a price change in the
japonica rice market.  This implies that the price elasticities are less elastic for
Korea and Japan where little substitution between japonica and indica rice exists
than those for the rest of the countries.  Guided by this, we specified the own
demand elasticities to be -0.7 for China, -0.2 for Korea, -0.2 for Japan, -0.5 for the
United States, -0.6 for ROWI, and -0.6 for ROWX.

The model also requires estimates for the Allen elasticities of input substitution.
These are not available from the econometric literature.  In the base simulation,
they are all set equal to one.  Finally, the supply elasticities for labor and land are
needed.  Our partial equilibrium model implies a relatively elastic input supply
curves facing individual crop industries.  On the other hand, there exists
considerable fixity in agricultural labor and land inputs, perhaps especially for rice
in Korea.  Assuming that such fixity increases with a larger share of agricultural
population in the country, the elasticities related to inputs are specified as 0.6 for
China, Korea, ROWI and ROWX, and 0.4 for the US.  Considering these two
opposite aspects, we assigned a moderate value, 0.5. (Note that our elasticity (or
flexibility) measure is the relative change in price with respect to a change in
quantity, inverse of usual own price elasticity of supply.)

Along with trade policy, another policy consideration in the model is domestic
rice income subsidies, represented by μ in (2’).  Of the three exporters, the Unite
States is the only country that provides a substantial level of production subsidy for
japonica rice in a way that affects trade.  (Subsidies in Korea and Japan do not
affect imports, because those are set by binding quotas.)  That is, μa ’s are zero
(i.e., pa =1) for all countries except for the United States.  On average, government
transfer payments represent about 40 percent of the U.S. rice farmers’ revenue.
However, given that a substantial portion of these payments are not tied directly to
current rice production, we adopt 0.25 for the value of μa  for the United States.

IV. Policy Scenarios and Simulation Results

In light of our discussion on the earlier global policy section, three policy
scenarios are considered:
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(1) Rice import quota for Korea increases from 2004 levels by 50 percent in 2009
and 100 percent in 2014.

(2) Rice import quotas for both Korea and Japan increase from 2004 levels by 50
percent in 2009 and by 100 percent in 2014.

(3) Rice import quotas for both Korea and Japan increase by 50 percent in 2009
and 100 percent in 2014 and U.S. domestic subsidies for japonica rice
decreases by 25 percent in 2009 and 50 percent in 2014.

We did not consider any tariffication scenario.  Japan imports conform to its
quota quantity with a prohibitive tariff on the quantity over the minimum access.
These tariffs are set so high that actual imports are determined only at the quota
access quantity.  This means that for both Korea and Japan, their import
restrictions are represented by equation (8’) alone in our model.

Table 2 presents our simulation results for all three policy scenarios for 2009
and 2014 as specified above.  Our results indicate very small effects in the world
as well as in Korean markets under the scenario (1).  Korea is expected to import
additional 0.2 million tons by 2014.  This quantity represents about 7 percent of
japonica rice traded in the world market.  The world price increases only by
0.1percent due to this additional import.  This indicates that the world japonica rice
market is relatively price elastic in the long run when we allow land and labor
markets to adjust.

In scenario (2), when Korea and Japan both increase their quota amounts (for
Japan, the increase in quota in 2014 amounts to additional 0.5 million tons), the
world price increases by 0.4 percent.  Of the importing countries, China increases
its exports most, by 30 percent in 2014.

The largest impact on the world market is realized under the third scenario.
When U.S. subsidies decrease by 50 percent in addition to the full implementation
of quotas in Korea and Japan, U.S. production decreases by more than 30 percent,
and the US is no longer an exporter.  Instead, China increases its exports by 53
percent and ROWI increases exports by 14 percent.  The world price remains
relatively stable with price rising by 0.7 percent.

Under all scenarios, the Korean market changes little.  Since Korea imports
solely on the basis of its quota schedule, the Korean markets are not connected to
world price movements during this period.  That is also true for Japan.  Further,
these quota amounts remains small enough relative to the size of the Korean
market such that any long run price effects are moderate.  The rice price in Korea
decreases by at most 1.3 percent and production decreases by a maximum of 3.9
percent.
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V. Conclusions

Market variables change due to a variety of reasons.  In this paper, we
investigate the market changes due to potential policy changes in Korean and
world japonica rice markets.  It is important to remember that our simulation
results represent the market effects due only to potential policy changes, holding
all other conditions constant.  That is, our results should be interpreted solely as
policy effects. Of course, other exogenous variables that affect the rice markets are
not accounted for in our simulations.  We know that many market events,
including weather and other supply shocks will affect rice supply, demand and
price over the next decade.

In Korea, per capita consumption of rice has been decreasing for many years.
As income increases, urbanization continues and diets change, Koreans have
consumed less staple grain and a larger variety of products.  Such an income-
induced contraction of domestic rice consumption may cause a decline in domestic
price of rice in Korea if policy maintains supply and does not control the market
price.  Our simulations indicate the modest increases in imports do not themselves
imply large declines in market price.

In a more comprehensive model of japonica rice it may be of interest to model
Egypt and Australia separately on the export side and perhaps Taiwan and a few
others separately on the import side.  Such disaggregation would provide further
detail, but would not change results for the aggregates or for the major countries
that we treat separately.
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 Table 1. Baseline Quantities and Parameters Used in Simulation

A. Baseline Quantities for 2009 and 2014

China Korea Japan US ROWX ROWI

ratios used in
converting rough rice
to milled rice

0.6 0.7 0.7 0.7 0.65 0.65

YEAR 2009
(Million metric tons in milled rice)

Production (Y) 32.82 4.66 7.50 1.40 5.00

Consumption (C) 31.02 4.86 8.00 0.94 4.10

Exports (EX) 1.80 0.00 0.00 0.46 0.90

Imports (IM) 0.00 0.20 0.50 0.00 0.00 2.46

YEAR 2014
(Million metric tons)

Production (Y) 32.82 4.66 7.20 1.50 5.50

Consumption (C) 31.02 4.86 7.70 1.04 4.40

Exports (EX) 1.80 0.00 0.00 0.46 1.10

Imports (IM) 0.00 0.20 0.50 0.00 0.00 2.66

Source: see appendix
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B.  Parameter specification

China Korea Japan US ROWX ROWI
Own output demand elasticity (2009 and 2014)

-0.7 -0.2 -0.2 -0.5 -0.6 -0.6
Various shares (Consumption based shares and world market shares)
Year 2009
Shares based on domestic consumption
Domestic production (Y/C) 1.06 0.96 0.94 1.49 1.22 0.43
Export (EX/C) 0.06 0.00 0.00 0.49 0.22 0.00
Imports (IM/C) 0.00 0.04 0.06 0.00 0.00 0.57
Shares in the world market
Imports 0.00 0.06 0.16 0.00 0.00 0.78
Exports 0.57 0.00 0.00 0.15 0.28 0.00
Year 2014
Shares based on domestic consumption
Domestic production (Y/C) 1.06 0.96 0.94 1.44 1.25 0.43
Export (EX/C) 0.06 0.00 0.00 0.44 0.25 0.00
Imports (IM/C) 0.00 0.04 0.06 0.00 0.00 0.57
Share in the world market
Imports 0.00 0.06 0.15 0.00 0.00 0.79
Exports 0.54 0.00 0.00 0.14 0.33 0.00
Elasticities of input substitution (2009 and 2014)
Labor/material 1.0 1.0 1.0 1.0 1.0 1.0
Labor/land 1.0 1.0 1.0 1.0 1.0 1.0
Material/land 1.0 1.0 1.0 1.0 1.0 1.0
Factor expenditure shares (2009 and 2014)
L (labor) 0.43 0.21 0.31 0.11 0.30 0.30
M (material) 0.43 0.33 0.55 0.65 0.40 0.40
K (land) 0.14 0.46 0.14 0.24 0.30 0.30
Input supply elasticity (inverse)
(2009 and 2014) 0.6 0.6 0.6 0.4 0.6 0.6
Policy parameters (2009 and 2014)
Rate of income subsidy 0 0 0 0.25 0 0

Note: for additional information on parameter construction, see appendix.



47

Table 2. Simulation Results
China Korea Japan US ROWI ROWX

2009
Quota for Korea goes up by 50%
Consumption -0.04% 0.10% 0 -0.03% -0.03% -0.03%
Domestic price 0.05% -0.7% 0 0.05% 0.05% 0.05%
Production 0.2% -1.9% 0 0.4% 0.2% 0.2%
Imports -- 50% 0 -- -0.2% --
Exports 4.1% -- -- 1.2% -- 1.2%
Quotas for Korea and Japan go up by 50%
Consumption -0.1% 0.1% 0.1% -0.1% -0.1% -0.1%
Domestic price 0.2% -0.7% -0.6% 0.2% 0.2% 0.2%
Production 0.7% -1.9% -3.1% 1.3% 0.7% 0.7%
Imports -- 50% 50% -- -0.7% --
Exports 15.1% -- -- 4.2% -- 4.3%
Quotas for Korea and Japan go up by 50% and US subsidies decrease by 25%
Consumption -0.3% 0.1% 0.1% -0.02% -0.3% -0.3%
Domestic price 0.5% -0.7% -0.6% 0.5% 0.5% 0.5%
Production 1.8% -1.9% -3.1% -32.7% 1.7% 1.7%
Imports -- 50% 50% -- -1.8% --
Exports 37.6% -- -- -100% -- 10.7%

2014
Quotas for Korea goes up by 100%

Consumption -0.08% 0.3% 0 -0.06% -0.07% -0.07%
Domestic price 0.1% -1.3% 0 0.1% 0.1% 0.1%

Production 0.4% -3.9% 0 0.7% 0.4% 0.4%
Imports -- 100% 0 -- -0.4% --
Exports 8.5% -- -- 2.6% -- 2.2%

Quotas for Korea and Japan go up by 100%
Consumption -0.3% 0.3% 0.2% -0.2% -0.2% -0.2%
Domestic price 0.4% -1.3% -1.2% 0.4% 0.4% 0.4%
Production 1.4% -3.9% -6.1% 2.6% 1.3% 1.3%
Imports -- 100% 100% -- -1.4% --
Exports 29.8% -- -- 9.0% -- 7.6%
Quotas for Korea and Japan go up by 100% and US subsidies decrease by 50%
Consumption -0.5% 0.3% 0.2% -0.3% -0.4% -0.4%
Domestic price 0.7% -1.3% -1.2% 0.7% 0.7% 0.7%
Production 2.5% -3.9% -6.1% -30.5% 2.4% 2.4%
Imports -- 100% 100 -- -2.5% --
Exports 52.7% -- -- -100% -- 13.5%
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PART 2. Appendix

Baseline and parameter construction

The major data difficulty associated with a study examining japonica rice arises
with the fact that separate data for japonica rice are not available.  This implies that
japonica rice data have to be inferred using secondary information when they are
not directly available.  This is the case in our study, with the data for those
countries such as China, ROWI, and ROWX that consume and produce both
japonica and indica rice.

Our baseline data are constructed based on information from three sources:

1) Food and Agricultural Policy Research Institute (FAPRI),
http://www.fapri.missouri.edu/BaselineReview2004

2) International Rice Research Institute (IRRI), Rice statistics
http://www.irri.org/science/ricestat/index.asp

3) U.S. Department of Agriculture, Economic Research Service (USDA/ERS)
Rice Yearbook 2003,
http://www.ers.usda.gov/publications/so/view.asp?f=field/rcs-bby

FAPRI projection includes data on area harvested, production, consumption,
beginning and ending stock, and net trade on world rice by country for the next ten
years.  However, its projection does not differentiate japonica and indica rice.  Thus,
when FAPRI data are not appropriate for our use, we either adjust the data using
additional information available or rely on different sources.  When projected data are
not available, in constructing baseline data, our best “guesses” are in many cases based
on information on the most current situation, implying that in the absence of
information about the future, we consider the current situation contains most
information about the future.  This means that we also need current benchmark data.
For these, we relied on two sources, rice statistics from IRRI and USDA.

The following describes the process of our baseline data construction in more detail.

China

China produces and consumes both japonica and indica rice.  China also trades
both variety of rice, mainly exports japonica rice and imports indica rice.  Given
this situation, FAPRI projection was not usable for our purposes.  Thus, we first
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constructed the benchmark data using 2002 rice statistics published from IRRI
under the following assumptions:  1) 30 percent of Chinese rice production is
assumed to be japonica. (This is based on Hansen et al. (2002) that states that
japonica production was estimated at 29 percent of total rice production in 2000.)
and 2) 90 percent of its exports are japonica rice.

Once japonica production and export data are constructed using these
assumptions, we arrived at japonica consumption by subtracting exports from
production.  Once benchmark data were created, we projected baseline data under
the assumption that the 2002 condition continues through 2014 (this was also
consistent with FAPRI projection on total rice production and consumption).

Japan

Japanese benchmark data were obtained from IRRI rice statistics.  According to
IRRI statistics, in 2002, Japan produced 11.10 million tons (rough rice) and
imported 0.5 tons (milled) in net.  From these figures, to obtain 2009 and 2014
baseline figures, we assumed that production decreases by 0.5 percent each year
(which is consistent with the data in the past) while imports remaining constant.
Consumption data are obtained by adding net imports to production.

The United States

Given the fact that japonica rice is produced only in California, to arrive at US
japonica data, we separated out only California rice data from the rice data published
in USDA’s rice year book.  We first constructed our benchmark 2002 data.
Production data was readily available, but US export of Japonica data were not
because US export data do not specify the origin (regions in the U.S.).  However,
industry analysts in California estimate one third of California production is shipped
to export markets in recent years.  Thus, based on this information, we assume that
U.S. japonica exports are one third of California production.  From the benchmark
figures, we assumed 1 percent yield growth to expand 2002 production into 2009
and 2014 figures.  Export shares remain the same.

Korea

Even though FAPRI baseline projection was available for Korea, we chose not
to use FAPRI projection because projected production for Korea was consistently
substantially greater than consumption, implying Korea accumulates large stock
each year.  We did not think this was a likely scenario and we instead assumed that
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current situation prevails in the future.  The current benchmark data was obtained
from KREI.

Rest of the world, exporting countries (ROWX)

The major japonica export countries in the world market include the U.S., China,
Australia, and Egypt.  Given the U.S. and China are considered as separate counties in
our model, ROWX mainly includes Australia and Egypt.  We assumed that Egyptian
rice production is all japonica and thus its exports are all japonica. However,
Australian rice production is only 80 percent japonica (based on xx), but its exports
are all japonica.  FAPRI projections are:  4.3 (4.8) and 0.6 (0.6) thousand tons of
production and exports in 2009 (2014) for Egypt, and 0.7 (0.9) and 0.3 (0.5) thousand
tons of production and exports in 2009 (2014) for Australia.  Based on these figures,
we arrived at 5 (5.5) thousand tons of ROW exports in 2009 (2014).  Consumption
data are calculated by subtracting exports from production.

Rest of the world, importing countries (ROWI)

Unlike japonica exporting countries, ROWI is represented by many countries,
and it is difficult to identify ROWI with individual countries.  Even though there
are some important importers such as Japan, Korea, Turkey and Jordan, they
account for less than half of the world market share.

Trade data for ROWI are calculated using the notion of equilibrium, meaning
that total world exports equal total world imports.  Therefore, the ROWI import is
calculated as the sum of all (world) exports minus the sum of the imports of Japan
and Korea.  However, domestic production and consumption require country data
which are not readily available.  Thus, instead of constructing production and
consumption data for ROWI, we constructed share parameters (ratios of domestic
production to consumption and imports to consumption) using Turkey as a
representative country.  We relied on FAPRI for Turkish data.

Input data

We calculated input shares, using the most recent input data, and we assume that
these input shares remain the same in the future.  Information sources are MAF
(2004) for Korea and Japan, and CCAP for China (survey data which were used in
the study comparing the costs of rice production), and USDA (Livezey and
Foreman) for California.  For the input shares for ROWX and ROWI, we used the
averages of China, Korea, Japan, and the U.S.
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