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Abstract

A spatial-equilibrium model of trade in sunflower and canola (seed, oil, and meal) is used to assess
alternative trade policy scenarios and their implications for North American producers.

Simulations address effects of the U.S. SOAP program, NAFTA, the GATT agreement, EU

supply restrictions, and tariffs in major import markets.

Keywords minor oilseeds, sunflower, canola, trade.

Highlights

Impacts of trade liberalization (NAFTA and GATT) and policy reforms in the United
States and Canada have been extensively studied by agricultural economists. However, much of
the published literature has focused on major commodities, such as wheat, corn, and soybeans.
Scant attention has been given to minor oilseeds, such as sunflower or canola, despite their
emerging importance to producers in the northern plains and Canada.

Sunflower and canola (rapeseed) are valued primarily for their oils. Although world trade
in vegetable oil is dominated by soybean oil, consumption of sunflower and canola oil have each
grown rapidly, aided by global shifts toward premium cooking oils. The United States is a major
exporter of sunflower oil, along with Argentina and the European Union (EU). Until recently,

U.S. exports were subsidized under the Sunflower Oil Assistance Program (SOAP). Canadais a
major exporter of both canola oil and seed, and acreage has expanded sharply in recent years.

Sunflower and canola oil are considered close, but imperfect substitutes. Their shares of
consumption vary widely across world regions due to locational factors (distance from
production) and tariff barriers, in addition to market-specific preferences. Prospective changes in
trade flows as a result of the Uruguay round and other policy developments in Europe, South
America and China could have important consequences for North American producers of both
minor oilseeds.

This paper presents simulation results from a spatial-equilibrium model. Based on
guadratic programming, the model includes all of the world's major producing and consuming
regions for sunflower and canola. The simulations focus on trade policies (i.e., tariff reductions
and elimination of export subsidies) and on structural changes in the oilseed sectors of selected
regions (i.e., EU acreage reductions, improved oil yields in China). Following are some of the
principal results:

° The SOAP program had a significant impact on U.S. sunflower oil export volume,
domestic crushing, and producer prices. Model simulations (using FY 1994 subsidy

Vil



levels) indicate that U.S. sunflower oil exports are 60 percent higher with SOAP.
Domestic crushing of sunflower is 42 percent higher with SOAP, and producer prices
(sunflower seed) are 18% higher. The termination of this program under new farm
legislation will represent a challenge to the U.S. sunflower sector.

Elimination of Mexico's import tariffs will have little impact on the U.S. sunflower or
Canadian canola sectors. However, the extension of NAFTA to other countries could
lead to major benefits. If Argentina and Chile accede to the free trade area and Argentina
eliminates its existing export subsidies for sunflower oil, U.S. and Canadian producer
revenue would increase by 3-4 percent. There would be small further gains if the free
trade area were extended to other Western Hemisphere countries.

The GATT agreement will have minimal impact on North American producers because
substantial barriers to trade will remain after its full implementation. For comparison, a
global free-trade scenario was analyzed. This shows increases in oil export volume from
the United States (sunflower) and Canada (canola), and sharply higher prices and producer
revenue.

China is emerging as a major force in the world market. While elimination of Chinese
tariffs on oil and meal would benefit North American producers of minor oilseeds,
production shifts in China (toward high oil-yielding varieties) could have the opposite
effect.

viil



TRADE IN MINOR OILSEEDS:
A SPATIAL EQUILIBRIUM ANALYSIS OF SUNFLOWER AND CANOLA

D. Demcey Johnson, Vidyashankara Satyanarayana,
Bruce L. Dahl, and Frank J. Dooley

1. INTRODUCTION

Sunflower and canola (rapeseed) are produced and traded throughout much of the world.
Because they represent small parts of the U.S. oilseed sector (dominated by soybeans), they are
referred to as "minor oilseeds."” Nevertheless, both crops have an important (or growing) regional
presence in the U.S. northern plains and Canadian prairie provinces.

U.S. sunflower production and crushing are concentrated in North Dakota and adjacent
states. Acreage has fluctuated widely during the past two decades due to changing market
conditions and farm programs, but sunflower remains one of the few viable alternatives to wheat
and barley in the northern plaihs. U.S. canola acreage is relatively small, but has been increasing
(notably in North Dakota). Canada is one of the world's major producers and exporters of canola,
and has expanded acreage in recent years. The significance of canola in Canada may be gauged
by the fact that, in 1994, the farm-gate value of canola production was nearly three-fifths that of
wheat (Canada Grains Council, 1995).

Both sunflower and canola are valued primarily for their oils, which are close, but
imperfect, substitutes. Although world trade in vegetable oil is dominated by soybean oil,
consumption of sunflower and canola oil has grown rapidly, aided by global shifts toward
premium cooking oils. The United States is a major exporter of sunflower oil, along with
Argentina and the European Union (EU). Until recently, U.S. exports have been subsidized under
the Sunflower Oil Assistance Program (SOAP). Much of Canada's canola oil production is
exported to the United States. Canada also exports canola oil to offshore markets, competing
primarily with the EU.

Several recent changes in the trade policy environment hold major implications for North
American producers. With full implementation of the North American Free Trade Agreement
(NAFTA), Mexico will eliminate its tariffs on vegetable oil imports. NAFTA may eventually be

“Johnson and Dooley are assistant professors, Satyanarayana is a research assistant, and
Dahl is a research associate, Department of Agricultural Economics, North Dakota State
University, Fargo.

'Among North Dakota crops, sunflower ranks fourth (behind spring wheat, durum wheat,
and barley) in terms of cash value, ahead of hay, potatoes, sugarbeets, and dry edible beans
(North Dakota Agricultural Statistics Serviddgrth Dakota Agricultural Statistics 199pp 35-

38). For background and economic analysis of the U.S. sunflower industry, see Bangsund and
Leistritz.



extended to other countries, including South American producers, such as Argentina, with
uncertain consequences for regional trade patterns. The Uruguay Round of the General
Agreement on Tariffs and Trade (GATT) will also lead to tariff reductions around the world,
although substantial trade barriers are likely to remain. Individual importing countries, such as
Japan, maintain high rates of effective protection for domestic crushing. China, a major oilseed
producer and consumer, is not a GATT signatory, but is under pressure to reduce its own import
barriers. Ongoing changes in agricultural policies, notably in the European Union, will affect
world supply conditions for minor oilseeds.

This study places North America's sunflower and canola industries in a global context.
The objective is to analyze the impacts of trade liberalization and other policy changes on
production, consumption, farm prices, and trade. The analysis is based on a static, spatial-
equilibrium model of trade in sunflower and canola, including oilseeds and products (oil and
meal). The model incorporates all of the world's major producing and consuming regions, with
detailed treatment of North America. Through model simulations, we examine the impact of
global policy changes on North American production, crushing, and exports.

The report is organized as follows. Section 2 provides background on the global market
for minor oilseeds, trends in supply and demand by region, and policies of major exporters and
importers. The spatial-equilibrium model is described in Section 3. Simulation results are
presented in Section 4. Among other issues, the model simulations address the effects of NAFTA
and GATT, trade barriers in Japan and China, EU supply restrictions, and U.S. and Argentine
export subsidies (i.e., on sunflower oil). The report concludes with a summary and discussion.

2. BACKGROUND ON WORLD PRODUCTION AND TRADE

The supply and demand data reported in this section are from UBS&3 View
database. Preliminary values for 1995 are based on information updated in March 1996.

All Oilseeds

Between 1980 and 1995, world production of all oilseeds increased from 150 million
metric tons (MMT) to 254 MMT (Figure 2.1), largely due to increases in production area. Area
planted to all oilseeds increased from 127.8 million hectares in 1980 to 181.0 million hectares in
1995 (Figure 2.2). Improved yields also contributed to higher oilseed production. Average yields
increased from 1.2 MT per hectare (MT/ha) in 1980 to 1.4 MT/ha in 1995. The proportion of
oilseeds crushed has been fairly stable throughout the 1980s and early 1990s, ranging from 78 to
84 percent of annual oilseed production. During this period, the total amount of oilseeds crushed
increased from 127 MMT to 213 MMT. However, total oilseed exports increased only
marginally, from 31 MMT to 43 MMT.



300
Production
+
250 Imports
200 Exports
L —K—
; i ‘ Consumption
150 ——
= <©*K> Q{/£> Amount Crushed
%
100 |~
50 | O
R N N N N A N (N NN N NN N N N

0
1980 1982 1984 1986 1988 1990 1992 1994
1981 1983 1985 1987 1989 1991 1993 1995

Figure 2.1. World Oilseed Production, Imports, Exports, Consumption, and Crush, 1980-
1995

190 1.55
Area
180 [ |5 —
Yield
- - 1.45
v 170 /‘
= v
g 14 =
5} | A d
= 160 >
5 <135
= 150 [ =
= -1 1.3
140 |-
- 1.25
130 ]/./-4 412
120 | | | | | | | | | | | | | | | | 115

1980 1982 1984 1986 1988 1990 1992 1994
1981 1983 1985 1987 1989 1991 1993 1995

Figure 2.2. World Oilseed Production Area and Yields, 1980-1995



Production of vegetable oils increased throughout the 1980s and early 1990s. Oil
production increased from 38.7 MMT in 1980 to 70.7 MMT in 1995 (Figure 2.3). Most oll
production is consumed domestically. Trade in oils in the 1980s and early 1990s has ranged from
32 to 40 percent of total oil production. Exports of oils increased from 12.3 MMT in 1980 to
26.7 MMT in 1995.
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Figure 2.3. World Oilseed Oil Production, Imports, Exports, and Consumption, 1980-1995



Minor Oilseeds

The minor oilseeds market is dominated by rapeseed (¢anola) and sunflowers. The
combined production of rapeseed and sunflowers increased from 24.3 MMT in 1980 to 60.7
MMT in 1995. Production of rapeseed and sunflowers comprised 13.8 percent and 10.2 percent
of total oilseed production in 1995, respectively.

Rapeseed

Between 1980 and 1995, world production of rapeseed increased from 11.1 MMT to 35.2
MMT, a compound annual growth rate of 7.7 percent (Figure 2.4). Rapeseed’s share of world
oilseed production increased from 7.4 percent to 13.8 percent. World rapeseed crush increased
from 10.5 MMT in 1980 to 30.8 MMT in 1995. Exports of rapeseed more than doubled from 2.3
MMT in 1980 to 6.0 MMT in 1995. Increased rapeseed production was due to increases in area
and yields. Rapeseed production area more than doubled from 11.4 million hectares in 1980 to
24.7 million hectares in 1995 (Figure 2.5). World yields increased from 0.97 MT/Ha in 1980 to
1.42 MT/Ha in 1995.

Producers. China is the largest producer of rapeseed, producing 9.8 MMT in 1995. China and
India have led the world in area planted to rapeseed (7.4 million and 6.5 million hectares,
respectively). Canada ranks third in terms of acreage and the EU fourth (Figure 2.6). However,
the EU enjoys a considerable yield advantage relative to other producing regions (Figure 2.7).
EU production has appeared to stabilize, while Canada's has increased sharply due to acreage
shifts (Figure 2.8). Canada and the EU each account for about 20 percent of world production.
Lesser amounts of rapeseed are produced in Hungary, Poland, the Czech Republic, Bangladesh,
Pakistan, the Former Soviet Union, and the United States.

Exporters. Rapeseed exports have been dominated by Canada and the EU (Figure 2.9). In the
late 1980s and early 1990s, Poland also became a larger exporter, exporting a high of 729
thousand MT (TMT) in 1989. Canada and the EU accounted for 82 percent of world rapeseed
exports in 1995, exporting 3.0 MMT and 1.9 MMT, respectively. However, most EU exports are
to other EU countries.

*The term, canola, refers to specific rapeseed cultivars originally developed in Canada.
Canola has two advantages over traditional rapeseed varieties: 1) low levels of erucic acid (which
makes the oil healthier in human diets) and 2) low levels of glucosinolates (which improve the
value of meal in animal diets). The advantages of "double-low" varieties have led to their
adoption in other world regions. However, the term canola is less widely used outside North
America.

®For background on technical attributes of different oilseeds and processing technology,
see chapter D-11 "Oilseeds--Processingsriains & Oilseeds: Handling, Marketing,
ProcessingVol. 2, published by Canadian International Grains Institute, Winnipeg.
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Importers. The largest importers of rapeseed are the EU and Japan (Figure 2.10). EU imports
tripled between 1980 and 1995, rising from 1.0 to 3.0 MMT. Japan nearly doubled its imports
from 1.2 MMT in 1980 to 1.9 MMT in 1995. Together, both countries accounted for 82 percent

of world rapeseed imports in 1995. The EU also exports rapeseed, but has been a net importer of
rapeseed for most of the past decade. Minor importers of rapeseed in the early 1990s included
the United States and Mexico, importing 0.19 MMT and 0.55 MMT in 1995, respectively.

Rapeseed Ol

Most rapeseed is crushed for oil. From 1980 to 1995, crushing accounted for 88-96
percent of world rapeseed production. Rapeseed oil production nearly tripled in that period, from
3.9 MMT in 1980 to 11.3 MMT in 1995 (Figure 2.11). Most rapeseed oil is consumed in the
countries where it is produced. World exports of rapeseed oil increased from 0.8 MMT in 1980
to 2.5 MMT in 1995.

Producers. The three largest producers of rapeseed oil are the EU, China, and India

(Figure 2.12). These three countries produced 70 percent of world rapeseed oil in 1995, with the
EU producing 2.93 MMT, China 2.97 MMT, and India 1.93 MMT. Canada and Japan are the
fourth and fifth largest producers, with 17 percent of world rapeseed oil production in 1995 (1.02
MMT and 0.81 MMT, respectively).

Exporters. The EU and Canada account for 87 percent of world rapeseed oil exports
(Figure 2.13). Between 1980 and 1995, rapeseed oil exports from the EU increased from 0.54
MMT to 1.61 MMT. Canada increased its exports from 0.20 MMT to 0.55 MMT.

Importers. Many countries import rapeseed oil (Figure 2.14). The largest importer of rapeseed
oil is the EU; however, the EU remains a large net exporter. Imports by other countries have
changed markedly in the past decade. For example, India was a large importer of rapeseed oil in
the 1980s, importing 0.34 MMT in 1987. India’s imports of rapeseed oil dropped to 0.01 MMT

in 1995. China was a small importer of rapeseed oil until 1987, when imports jumped to 0.48
MMT. China’s imports fell off for a few years but have increased again to 0.65 MMT in 1995,
making it the second largest importer of rapeseed oil. The United States has become the third
largest importer of rapeseed oil, increasing its imports from 0.01 MMT in 1980 to 0.43 MMT in
1995.
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Sunflower Seed

World production of sunflowers increased from 13.2 MMT in 1980 to 25.9 MMT in
1995, an average growth rate of 4.5 percent per year (Figure 2.15). This was largely due to
increased production area. Area planted to sunflower increased from 12 million hectares in 1980
to 21 million in 1995. Sunflower yields increased from 1.1 MT/Ha in 1980 to 1.4 MT/Ha in
1991, but have declined somewhat in the last several years (Figure 2.16). Total crush increased
from 11.8 MMT in 1980 to 22.6 MMT in 1995. Exports of sunflower seeds declined marginally
from 2.0 MMT in 1980 to 1.8 MMT in 1992, but increased to nearly 4.0 MMT in 1995.
Figure 2.17 shows trends in area planted for selected producers, while Figure 2.18 compares
average yields by country.

Producers. The largest producers of sunflowers are the Former Soviet Union, Argentina, EU,
India, China, the United States, and Turkey (Figure 2.19). The Former Soviet Union (FSU)
produced 7.3 MMT of sunflowers in 1995, leading all world regions. Argentina and the EU have
been the second and third largest producers of sunflower seed from 1980 to 1995. Production in
the EU, Argentina, and Pakistan increased threefold in this period, while India increased
production from 0.1 MMT in 1980 to 1.5 MMT in 1995.

Exporters. The largest exporters of sunflower seed in the 1980s and early 1990s have been the
EU, Argentina, the United States, and (in the early 1990s) the FSU (Figure 2.20). Before the
dissolution of the Soviet Union, sunflowers were primarily consumed domestically. After the
dissolution, the FSU has increased exports of sunflower seed substantially, with 1.55 MMT of
exports in 1995.

12
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Figure 2.17. Sunflower Seed Area of Production, by Country, 1980-1995
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Importers. World imports of sunflower seed have equaled about 2 MMT from 1980 to 1992,
increasing to 3.9 MMT in 1995. The largest sunflower seed importer is the EU, which accounted
for 76 percent of world sunflower imports in 1995 (Figure 2.21). Turkey was the second largest
importer of sunflower seed in 1994 and 1995, importing 0.58 MMT in 1995. Mexico, Morocco,
and Egypt were larger importers in the early 1990s, but have reduced imports from 1990 levels.

Sunflower Qil

World production, consumption, and trade volumes increased from 1980 to 1995
(Figure 2.22). Production of sunflower oil increased from 4.7 MMT in 1980 to nearly 9.0 MMT
in 1995. Imports of sunflower oil also increased from 1 MMT in 1980 to 3.4 MMT in 1995.

Producers. The largest producers of sunflower oil are the EU, Argentina, and the FSU. The

FSU was the largest producer of sunflower oil through the 1980s. Since 1991, the EU has been
the largest producer (Figure 2.23). Sunflower oil production increased in most producing regions
from 1980 to 1995. However, Mexico has decreased its production as oil imports have replaced
domestic crushing.

Exporters. The largest exporters of sunflower oil are Argentina, the EU, the United States,
Turkey, Hungary, and the FSU (Figure 2.24). Argentina has been the largest exporter of
sunflower oil since 1981 and accounts for about 41 percent of world exports. The EU increased
its exports of sunflower oil throughout the 1980s and early 1990s. EU exports of sunflower oil in
1995 represented 30 percent of world exports. Exports from other countries have fluctuated
widely. The FSU increased exports of sunflower oil in the 1980s. Exports peaked at 0.54 MMT
in 1988 and have declined to 0.17 MMT in 1995. The United States and Turkey have also
become larger exporters of sunflower oil in the 1990s.

Importers. The largest importers of sunflower oil during the 1980s and early 1990s were the EU
and FSU (Figure 2.25). Between 1980 and 1995, EU imports increased from 0.32 MMT to 0.68
MMT, while FSU imports increased from 0.15 MMT in 1980 to 0.54 MMT. Imports of the EU
and the FSU represent 35.8 percent of world sunflower oil imports. Contrary to the trend in
sunflower imports, Mexican imports of sunflower oil increased throughout the 1980s and 1990s.
In 1995, Mexico was the fifth largest importer of sunflower oil, importing 0.22 MMT. Other

large importers of sunflower oil include Egypt, Turkey, Venezuela, South Africa, and Algeria.
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Agricultural Policies

Agricultural policies and international trade agreements affect trade in sunflower and
rapeseed/canola seeds and oils. In many countries, policies are designed to foster local seed
production or protect domestic crushing industries. This section reviews agricultural and trade
policies and their implications for minor oilseeds.

United States. Historically, oilseeds were excluded from most of the significant features of U.S.
commodity programs (e.g., deficiency payments and acreage set-asides). Sunflowers were not
considered a program crop until 1990, when minor oilseed provisions were included in the 1990
Farm Bill. These provisions were designed to increase planting flexibility while reducing the
traditional bias of commodity programs toward wheat and feed grains. Farmers were allowed to
"flex" 15 percent of their crop acreage base into alternative crops like sunflowers without directly
affecting program payment levels or base acreage histories. In addition, under the 0/92 option,
producers could plant sunflowers or other minor oilseeds on their wheat base and still receive 92
percent of the wheat deficiency payment (McCormick and Hyberg, 1991). In response to these
policy changes, sunflower acreage increased from 1.8 million acres in 1987 to an average of 2.6
million acres in 1991-93.
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The United States has promoted export sales of sunflowers and sunflower products
through several programs, including the Export Enhancement Program (EEP), GSM-102 and
103, PL. 480, and the Sunflower Seed Oil Assistance Program (SOAP). These programs provide
credit guarantees (GSM-102 and 103), provisional credit (PL. 480), and commaodity/cash bonuses
(EEP and SOAP). In fiscal year 1993, 168,242 MT of sunflower oil was exported under GSM-
102. Exports of sunflower oil under EEP and PL. 480 since 1990 have been limited. The SOAP
program is designed to promote exports of sunflower oil by providing bonuses of commodities
(cash from November 1991 on) to targeted importing countries. SOAP was established in 1988
and has been used to export sunflower oil to Algeria, the Dominican Republic, Egypt, El
Salvador, the FSU, Guatemala, Mexico, Slovenia, Turkey, and Venezuela. By April 1994,
197,400 MT of sunflower oil had been exported under the SOAP program.

Under recently-passed U.S. farm legislation, provisions affecting the Conservation
Reserve Program (CRP), other program crops, and export subsidies will affect the
competitiveness of oilseed production. For sunflowers, the elimination of SOAP is certain to have
a major impact on domestic crushing and oil exports (Hesley, 1994).

European Community. Throughout the 1980s, the EC maintained high support prices for
oilseeds under its Common Agricultural Policy (CAP). This encouraged increases in soybean,
sunflower, and rapeseed production. The resulting decline in U.S. soybean exports to Europe led
to a protracted dispute over the EC oilseed subsidy regime. The United States initiated two
Section 301 filings under GATT. Both panels (in 1989 and 1992) ruled against the EC
(Castaneda and Normile, 1994). In response to these GATT rulings (and because of budgetary
pressures), the EU undertook a series of CAP reforms, culminating in the Blair House accords
reached with the United States in 1992.

The CAP reforms instituted in 1992/93 represent a partial "decoupling” of subsidies from
production levels. As a result of the reforms, producer supports are now linked to planted area,
rather than production levels. Payments go directly to the farmer rather than to the oilseed
processor. EU producer compensation rates are generated for farms based on subsidy levels
present in a base period (1986-1990). Compensation payments are calculated to give the same level
of support that prevailed in the base period. If world prices decline, compensation payments are
increased, and if world prices increase, compensation payments are reduced. World prices are
allowed to fluctuate within an 8 percent range before compensation payments are adjusted. For
oilseeds, compensation payments are calculated daily. (For other crops, they may be adjusted on a
weekly or monthly basis.) Producers receive payments in two installments. The initial payment
(provisional) is made at the start of the growing season. The second payment is made after the last
reference price is calculated. The final payment is the difference between the provisional payment
and the observed reference price.

To receive payments, producers must plant the crop and set aside a portion of their
farmland. In 1994, the required set-aside was 15 percent. Oilseeds payments are available only to
large-scale farmers (with land sufficient to produce 92 MT of grain). Small-scale producers are
exempt from the set-aside requirement, but receive the compensation rate for grains instead of the
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higher oilseeds compensation rate. Large-scale farmers can produce crops for industrial or non-
food use on their set-aside land (OECD).

The Blair House agreement between the EU and the United States resolved the dispute
over EU oilseed subsidies. It placed limits on EU oilseeds planted area for producers benefiting
from crop-specific oilseed payments. The base area for EU production was set at the average
production area from 1989-1991, 5.1 million hectares (Table 2.1). The EU Council set national
base areas for individual countries. These national base areas were based on average production
area from 1989-1991 and adjusted for changes in production in East Germany, Spain, and
Portugal. The maximum planted area allowed is reduced from the base by an annual set-aside rate
fixed by the EU Council. The minimum set-aside was 15 percent for 1995. Small-farmer area
does not count toward these limits because they do not receive crop-specific oilseed subsidies.
Oilseeds planted for industrial are limited separately (one million metric tons, soybean meal
equivalent).

Table 2.1. National Base Areas for EU Countries

Allowed Area
Country Base Area for 1995

------------ thousand hectares-------------

Germany 928 790
France 1,730 1,470
Italy 542 460
Netherlands 7 687
Belgium 8 6
United Kingdom 385 7
Ireland 5 4
Denmark 236 200
Greece 26 22
Spain 1,168 993
Portugal __93 _ 713
EU (12) 5,128 4,359

Source: Schumacher.

If planted area for individual countries exceeds national base areas, but not EU limits, no
cuts in compensation payments will be made. If planted areas exceed the EU limits, then
countries exceeding their national base areas will have their compensation payments cut.
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Individual countries are also subject to a national base area for main crops, including grains,
oilseeds, pulses, and linseed. If applications for compensation payments for a country exceed
national base area limits for all crops, then the area eligible for compensation payments for all
crops would be reduced (Schumacher). Therefore, countries exceeding their national base area
would have oilseeds area reduced.

Argentina. In 1982, Argentina established a differential export tax structure for sunflowers and
products. Sunflower seeds, meal, and oil received export taxes of 25 percent, 15 percent, and 10
percent, respectively (Fay). The preferential treatment for sunflower oil increased crush and oil
exports. The differential export tax structure was changed frequently in the 1980s. In 1994,
Argentina applied a 3.5 percent export tax on sunflower seed and a 2.5 percent export rebate on
sunflower oil (Russell, 1994).

Canada. Policy changes in the past decade (GRIP/NISA) have largely focused on stabilization of
producer income, with only indirect effects on oilseed acreage (OECD). Canola acreage
increased sharply in the early 1990s due to lower prospective returns from wheat and barley, the
traditional prairie crops. Between 1990 and 1994, canola acreage more than doubled, from 6.2 to
14.2 million acres.

One of the most significant policy changes has been the elimination of rail subsidies under
the Western Grain Transportation Act (WGTA). Formerly, shippers of selected commodities
paid a portion of the cost of rail transportation from prairie origins to export position (in
Vancouver or Thunder Bay), with the government paying the remainder. This subsidy
represented up to 60 percent of the rail cost for qualifying shipments. Canadian producers gained
via higher farm-gate prices, especially for wheat and barley. With the elimination of this subsidy
(effective 1995), shippers must pay the full cost of rail transportation. This is less significant for
canola (which received a small share of the total subsidy) than for cereals. However, the effect
may be to alter relative returns in favor of canola produétion.

Trade Barriers

Several countries have barriers to trade in canola and sunflower seeds and oils. For this
study, barriers in effect in 1994 were gathered from several sources, including Country Reports of
U.S. Agricultural Attaches, previous studies, and Department of Commerce Country Desks.
Many importers of canola and sunflower seeds and oils have import tariffs. These are generally
ad valoremtaxes and range from minimal to high levels. Tariffs on imports of oil are designed to
protect domestic crushing or refining industries. Tariffs also vary by the type of oil, sunflower or
canola, whether refined or crude, and type of shipment (packaged or bulk).

One of the more important tariffs that affects the international trade in rapeseed and
sunflower oil is Japan’s 17 yen per kg tariff on imports of crude vegetable oils (canola oil).
Japan’s tariff scheme is designed to protect its domestic crushing industry; there is no tariff on
canola seed. The tariff on vegetable oil imports is specified in yen, and its effect increased in

“*For background and analysis of the effects of reforms in Canada's transportation system,
see Paddock and Bowen.
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1994-95 due to appreciation of the Japanese yen relative to currencies of exporting countries
(Dixon).

Barriers to trade also exist for exports of rapeseed and sunflower seeds and oils. Many
countries that import seeds or oils have barriers on the export of seed and/or oils. These barriers
generally take the form of export duties or differential export tax structures for seeds and oils, but
can also include an outright ban on exports. Argentina has a differential export tax structure
where exporters are taxed on seed exports and receive a rebate on oil exports. Bulgaria has an
export duty for sunflower seeds and oils. Romania has banned exports of all oilseeds.

Barriers are also affected by regional trading alliances. CUSTA, NAFTA, and the Andean
Pact alliance among some South American countries are examples of these trading agreements.
They generally offer better terms or preference for imports from countries within the alliance.

Canada-U.S. Free Trade Agreement (CUSTA)The free trade agreement between Canada and

the United States was designed to eliminate barriers to trade for many commodities, including
sunflower and canola seeds and oils. Tariffs on Canadian exports of canola to the United States
were reduced from 7 percent to 6 percent to 3.5 percent in 1985, 1987, and 1990, respectively.
Under the CUSTA, tariffs were eliminated in 1992. Since 1987, imported canola oil (FOB

Decatur) has traded at an average of $0.95 per cwt. lower than soybean oil. This has given canola
oil a comparative advantage for some domestic food manufacturers (McCormick and Hoskin,
1991).

NAFTA. The North American Free Trade Agreement (NAFTA) will remove barriers to trade for
products, including oilseeds and oilseed products in Canada, Mexico, and the United States.
Provisions covering oilseeds, meals, and oils will remove tariffs over a ten-year period and shorten
the duration of Mexico's seasonal tariffs for soybean imports. During the phase-in period, tariffs
on imports from non-North American countries will still apply. The rules of origin in the

agreement will allow all three countries to process oilseeds imported from non-North American
countries and export the meal and vegetable oils at NAFTA tariff rates. However, refined
vegetable oils produced from crude oil imported from non-NAFTA countries are not eligible for
NAFTA tariff rates (Baize).

In 1994, Mexico's import tariffs on rapeseed, sunflower, and cottonseed oils were 10
percent for crude oils and 20 percent for refined oils. Imports of soybean meal into Mexico had a
15 percent import tariff. Furthermore, a 15 percent seasonal tariff on soybean imports to Mexico
was applied from August 1 to February 1. Under the NAFTA agreement, the seasonal tariff on
soybean imports from the United States and Canada only applies from September 1 to December
31.

The impact of NAFTA will be beneficial for U.S. sunflower oil. Provisions reduce tariffs
from their original 10 percent level by 1 percent per year. Other provisions allow for acceleration
of tariff reductions. Because Mexico is a major sunflower oil importer, reductions in tariffs would
be beneficial for Mexican consumers. U.S. producers should have an advantage due to the
proximity of Mexico and lower transportation costs (Kleingartner, 1994).

23



Discussion has started on expanding NAFTA to include more countries. Chile and
Argentina are considered the most likely for near-term inclusion; both countries are producers or
potential producers of oilseeds. Features of these agreements could have important implications
for the North American oilseed sector.

Uruguay Round of the GATT. The GATT agreement covers three areas: domestic support,
market access, and export subsidies. Domestic support levels under the GATT agreement are to
be reduced by 20 percent for developed countries and 13 percent for developing countries.
Reductions must start in 1995 and be in place by 2000 for developed countries and by 2005 for
developing countries. Minimum access levels for developed countries are set at 3 percent of
annual domestic consumption, increasing to 5 percent over a six-year period. Import barriers to
trade are converted to tariffs and are reduced. The across-the-board reduction in individual tariff
barriers was 36 percent for developed countries and 24 percent for developing countries. Total
tariff barriers must be reduced by at least 15 percent (10 percent for developing countries).
Export subsidies are to be reduced by 2000 for developed countries and by 2005 for developing
countries. For developed countries, the volume of subsidized exports and the amount spent on
subsidized exports must be reduced by 21 percent and 36 percent, respectively. For developing
countries, reductions for the volume of subsidized exports are 14 percent, and budgetary outlays
for exports must be reduced by 24 percent. The GATT agreement uses a base period of 1986-
1990.

Impacts of GATT on U.S. sunflower oil are ambiguous. Provisions lower tariffs on
sunflower oil by 15 percent and reduce usage of EEP, SOAP, and other export promotion
subsidies for vegetable oils to 141,299 tons with $14,083,000 in budget outlays (USDA/FAS,
Oilseeds--GATT/Uruguay Round, USDA Factshekiowever, GATT did not consider
differential export tax structures in the Uruguay Round. Thus, Argentina and Brazil, who have
export tax differentials that favor oil and meal exports, should benefit from reductions in export
subsidies by other exporting countries (Kleingartner, 1994).

Effects of GATT on specific importing countries with trade barriers will be limited. For
example, Japan maintains an import tariff on rapeseed oil of 17 yen per kilogram. In May of
1994, this was equivalent to $156 per MT or more than 30 percent of the world price for
vegetable oils. The GATT agreement reduces this import tariff by 36 percent by 2000. However,
reductions from this high level of the tariff should have a limited impact on canola imports.

Further appreciation of the yen would increasathealoremequivalent of the tariff.

With respect to the EU, the GATT agreement incorporated conditions spelled out in the
Blair House Accords. General reductions are applied to tariffs on oilseeds and vegetable oils.
Current import tariffs of 5 percent on imports of crude vegetable oils and 10 percent on refined
vegetable oils are to be reduced 36 percent to 3.2 percent and 6.4 percent, respectively.

*Disputes over wheat and barley trade have awakened U.S. producers to the importance of
trade agreements. In particular, it has been argued that CUSTA favored Canada at the expense of
U.S. producer interests.
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3. OVERVIEW OF THE SPATIAL EQUILIBRIUM MODEL

The spatial equilibrium model includes sunflower and rapeseed (canola), and their
respective products, oil and meal. Other oilseeds are excluded from the &nalysis. Each of the
minor oilseeds and products is homogeneous: meal or oil of a given type (sunflower or rapeseed)
is considered of the same quality, wherever it is produced. This is an abstraction from reality, but
essential to the logic of the spatial equilibrium model.

The model incorporates considerably more detail for North America than for other
regions, particularly in terms of transportation and logistical channels. The United States is
divided into 23 oilseed producing regions. These are identified with states, or for North and
South Dakota, individual crop reporting districts. Canada is divided into seven producing
regions. There are six crushing plant locations in the United States and nine in Canada. In both
countries, we select central markets or basing points for oil and meal demand. In the United
States, Minneapolis is selected as the center for all oil and meal consumed domestically. Toronto
is selected as the center for Canadian oil consumption. Calgary is the center for Canadian canola
meal demand, and Winnipeg is the center for Canadian sunmeal demand. Both countries have
more than one collection point for offshore exports. U.S. exports are via Duluth, the Gulf,
Portland, or Texas (for rail shipment to Mexico). Canadian exports are via Vancouver or
Thunder Bay.

Figure 3.1 summarizes the flows of seed and products within North America. From
producing regions, seed can be shipped to crushing plants or directly to export positions. No
restrictions are placed on cross-border flows; individual crushing plants can draw upon oilseed
supplies in both countries, depending on relative transportation costs. Similarly, crushing plants
can ship to either U.S. or Canadian markets for oil or meal.

®Prices of soybeans and other oilseeds are considered predetermined, or not influenced by
the sunflower or rapeseed markets. This greatly simplifies model specifications because it means
that soybean price need not be included as a demand shifter for sunflower and canola.
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Figure 3.1. North American Flows in the Spatial Model

There are 23 regions outside North America. These include the major producing and
consuming regions for sunflower and rapeseed. Within these regions, internal shipping costs are
not specified. This assumes that prices for oilseeds and products are measured at border points,
after payment of relevant import duties, but before internal shipping. World regions are not
designate priori as importers or exporters, either with respect to oilseeds or products.

Between pairs of regions, the direction of trade is determined by supply and demand conditions,
crushing capacities, and a set of arbitrage constraints.
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Objective Function

The objective to be maximized is "net social monetary gain" from production and sale of
the two oilseeds and their products. This is a variant of the quadratic programming approach to
spatial equilibrium. With appropriate specification of constraints (including arbitrage conditions),
the optimization problem generates product flows and prices consistent with a competitive trading
equilibrium (Takayama and Judge, 1971).

Formally, the objective is

Z = %{_ZPOjk- QOD, + XPO,- QOD,/ (oil revenug

j r

+ XXPM, QMD, + XPM,- QMD,/} (meal revenue
k j r

Y2PS, QSPCG + XPS,- QSPGC/ (oilseed production costs
k i r

(1)
- Xiem . QSC, + Xcm, QSC/ (crushing costs
k m r

NATC - ROWTC (global transport cosis

VTAR + VSUB (tariffs & export subsidigs

Indexes are summarized in Table 3.1. Endogenous variables are capitalized and fixed parameters
appear in lowercase& denotes net social monetary gain. This is revenue from the sale of

products less production, crushing, and transportation costs, and adjusted for trade taxes and
subsidies. PO denotes price of oil ($/mt) al@OD the quantity of oil demand (TMT), by type

and region.PM denotes meal price ($/mt) a@d/D the quantity of meal demand (TMTRSis

the price of seed ($/mt) al@SPCthe quantity of seed produced and suitable for crushing

(TMT). CMis the crushing cost parameter ($/mt of seed)@®dis the quantity of seed

crushed (TMT). Transportation costs are dendt&d Cfor North American flows an@OWTC

for the rest of the world. The total value of import tariffs and export subsidig¢3 ARand

VSURB respectively.

27



Table 3.1. Model Notation: Indexes

Index Interpretation
k oilseed type, k=1,2 (sunflower, rapeseed)
] North American consumption regions, j=1,2 (U.S., Canada)
r Regions in rest of world, r=1,...,23

i North American oilseed producing regions, i=1,...,30

m North American crushing plants, m=1,...,15

n North American export ports, n=1,...,6

Oil and Meal Demand

For each consuming region, oil demand is expressed as a linear function of prices

QoDp, = a, + b,PO, + c, PO, Vv ork Rk (2
where g is the intercept, b is the direct-price parametec,asthe cross-price parameter for
region r and oil type k. These were derived to be consistent with relevant demand elasticities and
observed market shares. Similarly, demand for meal is defined

QMD, =f, + g,PM, + h PM, v ork Rk 3)
wheref,, g,,, andh, are estimated parameters. Thus, demand for each meal depends on its own
price and that of a close substitute (sunflower for canola, and vice versa). Demand specifications
for all regions are of the same general form, although we use a differentj imdssad of) for

North American markets. The derivation of demand parameters is described more fully in
Appendix 1.

Oilseed Supply

For each oilseed-producing region (indexed inyNorth America and by elsewhere),
linear supply functions are specified

QSR = dy + &PS YV rk (4)
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whereQSPis the quantity of seed produced, &%is the seed price. The parametgrande,
are based on regional supply elasticities and market data. These are constructed as follows
(suppressing subscripts):

e-eX;  d-QHL- e 5)

PS
wheree is the regional supply elasticity, and prices and quantities are base-period averages.

The model accounts for regional variation in the allocation of production between oil and
nonoil uses. This involves a supply adjustment,

QSPC, = cs¢, QSP, v rk (6)

whereQSPCis the quantity of seed produced and available for crushing (TMTgsarsda
fraction less than one. This is based on the proportion of regional production crushed or exported
during the base peridd.

Oilseed Crushing

Oilseeds are converted into products in fixed proportionsQ8&€&denote the quantity of
seed crushedOP the quantity of oil produced, aQMP the quantity of meal produced, all in
thousand metric tons. For each region and seed type, these are related as follows:

QOP, = ocf, - QSC, v rk (7
QMP,, = mcf, - QSG, v rk (8)
whereocfis the oil conversion factor (extraction rate) amefthe meal conversion factor.

The subscripts for conversion factors suggest that these parameters vary by region, but
the variation is limited to several major producing regions. In most of the world, conversion
factors are assumed to be identical (Table 3.2). Unique conversion factors are used for China,
south Asia, and the former Soviet Union, regions with oil extraction rates that are significantly
lower than in North America or Europe.

'Remaining categories of utilization, e.g., food, feed and waste, are not specified in the
model. By assumption, all production available for crushing (QSPC) is crushed, either
domestically or after export.

®Regional differences in oil extraction rates are largely due to differences in varieties
grown. The extraction rates listed in Table 3.2 for China, South Asia, and the FSU are from
PS&D. Extraction rates for other regions are assumed to be identical to those for North America.
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Table 3.2. Product Conversion Factors

_ Sunflower Rapeseed
Region ocf (oil) mef (meal) ocf (oil) mcf (meal)
China 0.22 0.58 0.33 0.62
South Asia 0.36 0.45 0.33 0.66
FSU 0.42 0.48 0.25 0.59
All other 0.42 0.48 0.41 0.57

Source: USDAPS&D View.

These differences pose a conceptual problem. It would be implausible for seeds with
different extraction rates to have the same price (after adjusting for shipping costs). However, in
the context of the spatial model, all traded goods are considered homogeneous. The problem is
overcome by imposing restrictions on trade flows. In particular, China and South Asia are not
allowed to trade rapeseed or sunflower, while the former Soviet Union is not allowed to trade
rapeseed. The restrictions do not conflict with observed trade patterns: in fact, these regions do
not export or import significant amounts of seed. By limiting the extent of seed trade, we allow
the model to retain differences in extraction rates. This ensures more accurate projections of
global supply balances for oil and meal.

The conversion factors in Table 3.2 imply differences in the amount of waste generated in
crushing sunflower and rapeseed. In most of the world, 10 percent (by weight) of sunflower is
wasted, versus 2 percent for rapeseed.

Within North America, crushing activities are constrained by annual plant capacities.
These capacities, measured in TMT of seed, are specified for oilseeds indivadyghiand in
combination {cap) as follows:

QSG,, < cap,, v mk 9)
>QSG, <tcap, Vm (10)
k

Daily crushing capacities for North American plants are reproduced in Table 3.3. To convert

these into annual capacities, we assume that the plants operate 320 days/year. All U.S. plants and
two plants in Canada are allowed to crush either type of seed; the other plants in Canada are
limited to canola, based on current practices.

°No restrictions are placed on trade in products (oil and meal) in these regions.
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Table 3.3. Crushing Capacities, North American Plants

Daily Plant Capacity, TMT Seed
Location Sunflower Canola Totalt
Red Wing, MN 1,500 1,500 1,500
Enderlin, ND 2,000 2,000 2,000
Goodland, KS 500 500 500
Riverside, ND 2,000 2,000 2,000
Culbertson, MT 300 300 300
Velva, ND 0 1,000 1,000
Hamilton, ONT 0 600 600
Altona, MAN 965 965 965
Harrowby, MAN 0 600 600
Nipawin, SAS 0 600 600
Fort Sask., SAS 0 700 700
Windsor, ONT 2,400 2,400 2,400
Lloydminster, ALB 0 720 720
Lethbridge, ALB 0 700 700
Sexsmith, ALB 0 700 700

T Total available capacity for sunflower and canola
Source: Agriculture Canad@jlseeds Sector Profile, 1994nd U.S. industry
sources.

For regions outside North America, data on crushing capacities (by oilseed type) were not
available. Hence, quantities crushed are constrained to be no more than 120 percent of observed
levels during the base period:

QSG, < 1.2 bcap, v rk (11)

wherebcapis the actual quantity crushed in 1994.
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Flows and Material Balance

Table 3.4 provides a listing of flow variables for seed and products. The model provides
greater detail about North American flows than for other world regions.

Table 3.4. Listing of Flow Variables

Variable Commodity From To
XS1(i,m,k) Seed NA producing region NA crushing plant
XS2(i,n,k) Seed NA producing region NA export port
XS3(n,r,k) Seed NA export port World region
XS(r,r,k) Seed World Region World region
X01(m,j,k) Oil NA crushing plant NA domestic market
X02(m,n,k) Ol NA crushing plant NA&Xxport port
XO03(n,r,k) oll NA export port World region
XO(r,r,k) Ol World region World region
XM1(m,j,k) Meal NA crushing plant NAlomestic market
XM2(m,n,k) Meal NA crushing plant NAexport port
XM3(n,r,k) Meal NA export port World region
XM(r,1,k) Meal World region World region

At each stage of the North American marketing system (producer, processor, domestic
product markets and export), flows are constrained by material balance equations. Thus, oilseed
shipments from producing regions cannot exceed available supplies:

> Xs1, + X XS2, < QSPG v ik (12)

m n
The sum of shipments received by plants equals the quantity of seed crushed:

Y XSl = QSG, ¥ mk (13)
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In North American domestic markets, demand quantities for oil and meal are tied to shipments
from crushing plants to domestic basing points:

QOD, = ¥ X0l  Vjk (14)
QMD, = ¥ XM1, ¥k (15)

All seed shipments received in North American ports are exported to overseas markets:

> XS2, = X XS3, v nk (16)
i r

Similar constraints apply for exports of meal and oil from North American ports:
X XM2 = X XM3 v nk )
m r
> X02.,.,. = X XO3, v nk (18)
m r

In overseas markets, total imports of seed, meal, and oil (by type) are specified to include inflows
from North American ports and other foreign origins:

QsSl, = X XS3, + X X§, Vork; wer (19)
n 3

QMI, = X XM3 , + X XM, Vork; wer (20)
n 3

QOl, = ¥ X03,, + X XO,,  V rk mr (21)
n 3

whereQSldenotes total seed impor@MI total meal imports, anQOl total oil imports. Total
exports from these regions are defined:

QSE, = X XS,  ¥Yrk (22)
QME, = X XM, Vv rk (23)
QOE, = X~ XO,, Vork (24)

whereQSEdenotes seed expor@ME meal exports, anQOE oil exports. Using these
definitions, the supply-demand balances for oilseeds and products are specified as follows:

QSPG, + QS| = QSG + QSE, Vrk (25)
QMP, + QMI, = QMD, + QME,  Vrk (26)
QOP, + QOIl, = QOD, + QOE, Vrk 27)
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In each case, supply includes domestic production and imports. Demand includes domestic

consumption (or crushing) and exports. This assumes no change in stocks; all production and
trade are for current use.

Transportation Costs

Within North America, total transportation costs for oilseeds, meal, and oil are given by
NATC = XXX XS1 . ts] , + ¥ XS2 - ts2,J

i k m n

+ ¥XT X0l tol + ¥ XO2, . to2 ] (28)
mk j n

+ XX XML e tm + X XM2, e tm2
mk j n

wherets1 andts2 are unit costs of shipping seed ($/rd); andto2 are unit costs of shipping oil
($/mt), andml1andtm2are unit costs of shipping meal ($/mt) between specified points.

For flows outside North America, transportation costs are given by
ROWTC= XY ¥ XS3, ts3, + XXS, ts,/
rk n .

+ 23 {3 XO3

nrk
rk n

. t03nr + ) XONk- tOH,} (29)
»

£ Y (X XM3, - tm3,, + ¥ XM, tmJ

rk n

wherets3 to3, andtm3are unit shipping costs (ocean freight) from North American portgs,and
to, andtm are unit shipping costs from other origins. For oil, unit shipping costs are the same for
sunflower and rapeseed. However, costs of shipping seed and meal differ by type (sun or rape)

due to differences in product densities. Details on the estimation of shipping cost parameters can
be found in Appendix 2.
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Tariffs and Export Subsidies

For each world region, the model applies the averageeveld \wdlorenmtariffs
observed during 1993-94. Lasi denote thead valorentariff rate for seed importamithe rate
for meal imports, andoi the rate for oil imports. These are fractions applied to the delivered
price, inclusive of ocean freight. (Values for individual regions are listed in Appendix Tables Al1.2
and A1.3). The total value of import tariffs, aggregated over world regions, is given by

TAR - % OSh PS, QS|

. (l+asjy) ¢ T
(30)
0k, PO, QOI amb PM, - QMI }
(1+a0|rk) rk rk (1+am|rk) rk rk

In addition to import tariffs, the model incorporagelsvaloremexport duties, as levied by
individual regions during the base period. dstdenotead valorenrate for seed exportape
the rate for oil exports, araimethe rate for meal exports. The total value of export duties is

ETAR= X {ase, PS,- QSE,

(31)
+ aog, PO, QOE, + ami,: PM,- QME/
The total value of all tariffs (import and export), given by
VTAR = ITAR + ETAR (32)

For regions comprised of several importing countries, we use the trade-weighted average
of tariff rates. In selected cases (e.g., China and Hong Kong, identified as "China" in model
output), we used tariff rates for the largest consuming country.

"Prices of oilseeds and produd®S(PO, andPM) for each region include applicable
import duties. To obtain landed prideeforepayment of duty, these prices must be divided by 1
+ thead valoremtariff rate.

2Argentina applies export subsidies for sunflower oil and meal. @baandameare
negative for southern South America. See Appendix Table Al1.2.
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is contained in the objective function, and is deducted as a cost along with transportation. In
contrast, export subsidies under the U.S. SOAP program (if applicable) enter as a credit in the
objective function. The value of these subsidies is given by

VSuB=% X XO3, sy SOAR (33)
r n(us
wheren(us)signifies shipments from U.S. ports @@ARis the unit value ($/mt) of U.S.
subsidies for sunflower oil in targeted markets. (As noted in Section 4, these subsidies are nil in
the base case simulation.)

To prevent the re-export of subsidized sunflower oil, imports under the SOAP program

are restricted to be no larger than domestic oil consumption in targeted markets:

Y ¥ XO3,quy < QOD,

r n(us

(SOAP recipienis (34)

(sunj
Arbitrage Conditions
To ensure that conditions of competitive spatial equilibrium are satisfied, it is necessary to
impose arbitrage conditions. By constraining price relationships between region